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FOREWORD

ny field of endeavor is characterized best by its contents and

accomplishments—and not just those that are current. Concern for
the health of populations, that is, public health, has a long history, and its
documentation from ancient to modern times has been extensive. But
what relevance do these historical documents have to modern concerns
and practices? Some might dismiss the study of history and its documen-
tation, arguing that old paradigms do not apply to modern situations.
Others are likely to assert that without a knowledge of the history of a
field it cannot be fully understood. But history is more than the chroni-
cling of the application of “successful” paradigms. History provides the
context in which human accomplishments are realized. It defines a field,
describes its content during various eras, and gives meaning to the en-
deavor.

When nineteenth-century anesthesiologist John Snow turned his atten-
tion from the study of the actions and uses of anesthetic gases to the cause
of epidemic cholera, we are introduced to an example of inductive reason-
ing resulting in a classical field investigation that led him to conclude that
the causal agent of the deadly disease was transmitted in the public drinking
water supply. Snow reached this conclusion a quarter century before the
science of bacteriology permitted a more direct demonstration of the nature
and action of that agent. His investigations provided a strategy for the con-
trol and prevention of a whole class of deadly infectious diseases. Public
health practitioners cannot avoid being stimulated by a study of Snow’s in-
vestigation. Snow’s research, however, was only possible because of the im-
peratives resulting from the environmental degradation created by the
industrialization of Victorian England.

A study of historic documents also provides a definition of the field.
Nowhere is this more apparent than in the writings of Hippocrates, the
medical genius of the “Golden Age” of Greece. His essay On Airs, Waters,
and Places is a prime example defining a field. Hippocrates introduced his
discussion with the words “Whoever wishes to investigate medicine prop-
erly should proceed thus”; and he then listed such phenomena as climate,
water quality, elevation, occupation, diet, lifestyle, and in his translated
words, “everything else.” His compendium is still a comprehensive de-
scription of the content of the fields of environmental, occupational, and
behavioral health.

ix



X FOREWORD

Historical documents also describe a field during various eras of its
changing content. An understanding of the dynamics of such change is
fundamental to an appreciation of the field as a profession. A good exam-
ple of such a document is Sir George Baker’s 1767 publication An Essay
Concerning the Cause of the Endemial Colic of Devonshire. In this publication,
Baker used descriptive observations to correctly infer that the disease re-
sulting from drinking “Devonshire” cider was due to its adulteration with
lead used in caulking the local apple presses. Baker was the first to use a
laboratory in an epidemiological study. He also describes the phenomenon
of exposure without subsequent pathogenicity (penetrance), the key to an
understanding of the etiology of many diseases. Finally, Baker proposed
specific remedial legislative action to prevent the continued occurrence of
the disease.

In Public Health: The Development of a Discipline. From the Age of Hippocrates
to the Progressive Era, the reader will find annotated historical documents
providing context, definition, content, and meaning to the field of public
health. And most important, the reader will be inspired and proud as the
classics of the field reveal the commitment of its movers and shakers to
the health and well-being of humankind.

Warren Winkelstein Jr.
Berkeley, California
April 23, 2007



PREFACE

he complete or partial works included in this volume were scanned,

transcribed, or typed from the originals, from copies of the originals,
or from translations. In our search for classics in public health, we found
that some works were reprinted several times, had updated versions of
the originals or new editions with introductions or commentary, and ap-
peared in different formats in a variety of places. We also found that some
works were translated by different individuals, leading to discrepancies in
the editions. In those instances, we reconciled the differences to the best
of our ability rather than selecting one translation over another. In all
cases, we note the sources we used at the end of each work so that the
reader may check the accuracy of our efforts.

Historical works are often hard to read because of typeset style and ar-
chaic word usage. Specifically, the typeset style used for some of the orig-
inal works, such as using f for s or putting spaces before punctuation,
creates a distraction for the reader. We standardized the presentation of
the works using one typeset style and a modernized punctuation format.
We often chose to keep the Old English spelling and grammar from the
original works. For example, the reader may find /hygeine rather than hy-
giene, onely rather than only, or then instead of than. Where the spelling or
word usage is nonstandard even for Old English, we have placed “[sic]” at
the end of the sentence or paragraph to let the reader know they have not
stumbled upon an error.

The endnotes to this volume are extensive. First, they include the foot-
notes from the originals or the translations in order to maintain the flavor
of the work. Second, as early formal writing often included many Latin,
French, and German phrases, the endnotes include most of these transla-
tions. Third, where Old English or archaic word usage might hinder the
understanding of a passage, an endnote is included to aid the reader in its
meaning. Finally, we occasionally added our own comments for perspec-
tive, identified as “[Ed.].”

We hope our efforts will present the reader with an enjoyable experi-
ence with the classics of public health literature.

xi
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INTRODUCTION

Those who do not study history are doomed to repeat it.
— GEORGE SANTAYANA, The Life of Reason, 1905

History will die if not irritated. The only service | can do to my profession is to
serve as a flea.
— HEeNRY Apams (1838-1918), U.S. historian, journalist, and novelist

ife expectancy, or the mean age of survival of population groups, has

risen over the millennia. For early humans, a nomadic lifestyle, small
populations, and the absence of domestic animals originally limited the
spread of disease. These early hunters and gatherers suffered from high
mortality rates, mostly from trauma, infected wounds, or zoonoses, dis-
eases acquired from eating infected animals or their excreta. Archaeologi-
cal evidence tells us that the life expectancies of these early populations
were short, with the average person living perhaps 20 years.

Around 12,000 years ago, large wild mammals became extinct, and the
nomadic lifestyle became less practical. By necessity, food sources shifted
from hunting and gathering to small-scale agriculture. Early domesticated
plants were poor in nutritional value, and human mortality remained
high. It was not until around 8,000 years ago that improvements in agri-
culture allowed for food production large enough to support increases in
both average family and overall population sizes. Villages and towns
emerged as places for the exchange of surplus food and goods. Density in-
creased, with people and animals living side by side, often sharing the
same living quarters. Humans became widely infected with parasites,
food-borne and waterborne diseases, and respiratory diseases. Life ex-
pectancy remained, on average, short.

By the time of Hippocrates (c. 400 Bcg), the average life span had risen
to about 28 years, with significant variation based on class, gender, and ge-
ographic region. Improvements included access to water in sufficient
quantities for personal hygiene and of adequate quality to reduce water-
borne diseases. Well-established overland trade routes reached across the
Middle East and into Asia. Cargo ships routinely sailed across the Mediter-
ranean. As travelers returned home, they brought stories about new lands
and peoples with them, including tales of strange lifestyles and diseases. As
scrolls were fragile and books nonexistent during this period, oral tradition

4%



XVi INTRODUCTION

was important for teaching. Those stories that could be confirmed by more
than one traveler, or perhaps brought back by a reputable physician, were
more than likely accepted as authoritative. When the reader takes on the
first reading in this volume, On Airs, Waters, and Places, the importance of
oral tradition as the authority for early works becomes clear. On Airs makes
statements that today we might challenge, but the original scrolls contain
no information about the source of the claims so that we might judge their
validity.

Over the centuries, oral tradition was replaced by the written word.
Later, scribes were displaced by printing presses, and books became af-
fordable after the creation of movable type by Johannes Guttenberg
around the year 1450. Personal and scholastic libraries were created
where authors could to do academic research. Travelers published their
diaries, letters, and personal papers. Military and commercial records were
bound as books for future reference. This availability of printed informa-
tion had an impact on academic writing that was as important then as the
Internet is for researchers today. For example, James Lind’s complete
work A Treatise on the Scurvy contains scores of pages (not included here)
that describe the voyages of sea captains where many crew members suf-
fered from scurvy. Lind is careful to cite the captain or admiral whose logs
or other reports he researched, attributing statements about scurvy and
varying claims for its treatments to their source. George Baker and Ed-
ward Jenner include footnotes in their pieces on the Devonshire colic and
cowpox, respectively, to refer to other authorities who also wrote about
these topics. Edwin Chadwick’s complete work A Supplementary Report on
the Results of a Special Inquiry into the Practice of Interment in Towns contains
multiple in-text references to letters from physicians about the horrors of
burial practices typical among the lower classes in nineteenth-century En-
gland. The practice of stating the findings of others, whether similar or
dissimilar to the thesis being put forward, reflects the rise of the scientific
method and the ready availability of reference materials.

The impact of the second Agricultural Revolution and the Industrial
Revolution should not be lost on readers as they proceed through these
historical works. The role of nutrition and economic growth play a large
role in the improvement of the health of the public. For instance, until
1750, infant mortality was as high as 25 percent in Europe and the diet of
the average European meager, limited in nutrients, and high in toxic sub-
stances such as lead, salt, and alcohol. The situation was not much better
in America. According to Robert W. Fogel (1994), the average height of
adult males in England at that time was four feet seven inches, exceeding
that of France and Norway. S. H. Preston (1995) notes that in 1800 life ex-
pectancy in France was just under 30 years, and in Great Britain it was
about 36 years. These are life expectancy levels that China and India did
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not reach for yet another 100 years. Indeed, the impact of the Agricul-
tural, Industrial, and Sanitary revolutions in the West produced significant
changes in human longevity. By 1850, U.S. whites had a life expectancy of
almost 40 years compared to that of U.S. blacks, many of whom were en-
slaved, at 23 years. Nowhere in the world was discrepancy in life ex-
pectancy between the privileged and the oppressed better demonstrated.

The quantitative revolution also emerged as a cornerstone of science
between the seventeenth and twentieth centuries, and it is well reflected
in the writings contained in this volume. In 1650, for example, John
Graunt tabulated and drew conclusions about the Bills of Mortality in
London. He made no claims about disease etiology, however, and put
forth no suggestions for improving mortal outcomes. By the mid-1800s,
William Farr argued for the creation of databases (vital statistics) that not
only would allow others to study outcomes but would help sanitarians
and medical researchers infer the etiology of diseases. William Shattuck
went farther still, using data to deduce the causes of ill health and outlin-
ing both the monetary and human costs of providing (or not providing)
public health interventions.

The sanitary reformers applied careful reasoning and logic to the prob-
lems of health and illness, and their arguments for clean air, clean water,
sewers, and trash removal led to an increase in the average life expectancy
of Americans to almost 48 years by 1900. Reforms in Europe raised life
expectancy to 50 years in Britain and 44 years in Italy. The sanitary re-
formers claimed their authority from data, not the writings or opinions of
others. Indeed, their passion was one we wish we saw for public health
today. This volume is meant to honor the work of all the writers presented
in this volume, and we hope our passion for the history of public health as
it developed into a modern discipline comes through to the reader.

BIBLIOGRAPHY

Fogel, Robert W. “Economic Growth, Population Theory, and Physiology: The
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CHRONOLOGY

Part I Early Roots

c. 500 BcE The Cloaca Maxima (big sewer) is built in Rome. As the city grows, a

787

c. 890

c. 1300

1348

1366

1377

1388

1495
1523

1546

1589

1601

network of cloacae (sewers), aqueducts, and baths are built to accom-
modate the public need.

The archbishop of Milan attaches a cradle to a revolving exterior
church door, providing the first organized system for receiving aban-
doned infants. Missionaries continue the practice in Jerusalem (1210),
Arabia (1283), Mexico City (1524), Lima (1563), Bogota (1650), Per-
nambuco (1650), and Beijing (1662).

Cairo receives a new water supply from an arched viaduct in the
southern desert.

Londoners begin using coal for heating, and the city’s air becomes vis-
ibly smoky.

The Black Death (bubonic plague) appears in Istanbul (Turkey), most
likely via trade routes from Asia. It reaches England by May of this year.

The city of Paris forces butchers to dispose of animal wastes outside
the city.

Venice declares a moratorium on trade and attempts to ward off the
Black Death by enacting a 30-day waiting period (trentino) to enter
the city. Dubrovnik enacts a 40-day waiting period (quarantine).

Parliament passes an act forbidding throwing filth and garbage into
ditches, rivers, and waters. The city of Cambridge passes the first ur-
ban sanitary laws in England.

Syphilis first appears in Europe.

The Hotel Dieu, the oldest hospital in France, begins accepting aban-
doned children so that they would not be purposefully maimed and
sold as beggars.

Italian physician Girolamo Fracastoro outlines a theory of contagious
disease, claiming that isolation and disinfection are effective against
epidemics.

The water closet is invented by Sir John Harrington in England, but
the invention is ignored until 1778, when Joseph Bramah begins
marketing a patented water closet.

Parliament passes An Acte for the Reliefe of the Poore. This Eliza-
bethan Poor Law consolidates policy toward the poor by determining
that; (1) the parish is the administrative unit responsible for the poor;
(2) the able-bodied poor should work or, if they refused, be sent to
prison; (3) those unable to work for mental or physical health reasons
should be sent to almshouses; and (4) able-bodied children should be
set to work or apprenticed.

Xix



XX CHRONOLOGY

1636

1659
1660

1661

1690

1712

1721

1732
1741

1750
1751

1762
1769

1788

1796

1798

1799

1793

1838

1842

A foundling hospital, La Couche, opens its doors in Paris in 1636. Vin-
cent de Paul takes over the facility in 1640, renaming it the Hopital
des Enfans-Trouvés. The facility installs a Tour d’Abandon (Desertion
Tower) in a revolving door to receive abandoned infants.

Smallpox kills 1,500 people in London.

The first orphan house in North America opens in New Amsterdam
(New York).

John Evelyn writes Fumifugium, or The inconveniecie of the aer and smoak
of London dissipated, proposing large public parks and flowers as reme-
dies for London’s air pollution problem.

Paris becomes the first European city with an extensive sewer system.
See Frederique Krupa’s Paris: Urban Sanitation Before the 20th Century.
Bernardo Ramazzini publishes De Morbis Artificum Diatriba, describing
the hazards of 52 occupations. He suggests that better diet and less ar-
duous work will allow people better health.

Lady Mary Wortley Montagu popularizes smallpox inoculation, a
practice she observed in Turkey.

The Philadelphia Almshouse opens with separate foundling facility.
The Foundling Hospital of London is established. Children’s hospitals
are also built in Germany and France.

A typhus epidemic sweeps through London.

Pennsylvania Hospital, the first hospital in the colonies, is established
in Philadelphia.

Devonshire colic appears in Exeter hospitals.

George Armstrong establishes the Dispensary for the Infant Poor in
London, the first organized outpatient medical care for children.

A report of the Académie des Sciences recommends that Parisian
hospitals separate patients with infectious diseases from those who
are chronically ill. The system is instituted but subsequently ignored.
The first organized medical care service in New England is founded at
the Boston Dispensary in Massachusetts.

The Marine Hospital Service Act (Chapter LXXVII, Sections 1-5) pro-
vides for the temporary relief and maintenance of sick and disabled
seamen, the first prepaid medical care program in the United States.
The Marine Hospital Service is the predecessor of the U.S. Public
Health Service.

U.S. states are granted federal help for enforcing quarantine law.

Part II The Sanitary Reform Movement

The first local health department with a permanent board of health is
formed in Baltimore, Maryland.

The Poor Laws Commission in England finds that poverty is linked to
disease, poor housing, and sanitation.

English engineers lay out sewer system in Hamburg, Germany, and
the English system of house-by-house sewer lines is adopted across
Europe.
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1843
1845

1847
1847

1848

1848
1848

1848

1849
1850
1851

1854

1854

1854

1855

1858

1858

1861

CHRONOLOGY XXi

New York physician John H. Griscom is appointed inspector for the
Board of Health. While Griscom condemns landlords who turn base-
ments into “living graves” for human occupants, he is ineffective at
forcing change.

Dorothea Dix spawns a prison reform movement in the United States.

The Massachusetts Sanitary Commission determines that Boston
slums have alarmingly high infant and maternal mortality rates as
well as many communicable diseases.

Cholera attacks London.

The Towns Improvement Clauses Act encourages paving, drainage,
cleansing, and lighting and gives large towns in England the power to
appoint full-time medical officers.

The American Medical Association is formed with two main initial
goals: license physicians and survey sanitary conditions across the
United States.

A cholera epidemic kills 62,000 Britons.

German physician Rudolf (Carl) Virchow founds the journal Medi-
cinische Reform, focusing on what preserving health and preventing
disease requires rather than palliation.

Parliament passes the Public Health Act, creating a National Board of
Health and encouraging local boards to regulate water supply, sewer-
age, and offensive trades. Smoke abatement becomes a political re-
sponsibility of the health department.

Cholera strikes New York City, killing 5,000 mostly poor and Irish.
The London Epidemiological Society is formed.

The first formal international health conference is held in Paris, focus-
ing primarily on drafting international quarantine regulations.

John Snow convinces London authorities to let him close down the
water pump on Broad Street.

Britain’s Board of Health is dismissed, partly because of Edwin Chad-
wick’s uncompromising personality and partly because of a cholera
outbreak. The Times of London says people “prefer to take our chance
of cholera . . . than be bullied into health.”

New York Common Council rules that homes have to be connected to
sewer lines. By 1857, two-thirds of New Yorkers still have backyard
and basement privies that overflow.

Chicago becomes the first city with a comprehensive sewer plan. By
1905, all U.S. towns with populations over 4,000 have city sewers. The
Baltimore city sewer system, begun in 1915, is the last to be built.

The “Great Stink” of sewage in the Thames River spurs Parliament to
create the British Royal Commission on Sewage Disposal.

The Illustrated Weekly takes on the “swill milk” industry in New York.
Swill, the watery grain left over after brewing and distilling alcohol,
was the only source of food for dairy cattle, leading to diseased cows
and milk handlers as well as poor-quality milk.

Adolf Kussmaul, professor of medicine in Erlangen, exposes the
severity of mercury poisoning among factory workers in Fiirth and
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Nuremberg. His work leads Germany to switch to alternative mirror-
making processes.

Children’s Employment Commission (UK) begins investigation into
nontextile industries employing children, partly at behest of mill
owners. A variety of reports on occupational disease are issued, in-
cluding those found in the lucifer match industry, paper staining, per-
cussion caps, cutlery grinding, and potteries. Ulceration of the jaw
from matches, called “phossy jaw,” was eliminated through interna-
tional cooperation.

Abraham Lincoln approves the congressional charter for the National
Academy of Sciences.

In New York, the Association for the Improvement of the Condition
of the Poor reports that 18,000 people live in cellar apartments whose
floors are putrid mud.

The New York City Sanitary Survey reports a death rate of 33 per
1,000 (compared to Philadelphia at 20 and London at 22). Public
health had deteriorated to conditions like those of London two cen-
turies earlier.

The New York state legislature creates the Metropolitan Board of
Health with authority to conduct house-to-house inspections, re-
move nuisances, and order cleanups. Any person considered to be a
threat was moved to a hospital. The police or the board’s own officers
would enforce the orders. As a result, a cholera epidemic that swept
from Europe to North America killed only 500 in New York but 1,200
in Cincinatti and 3,500 in St. Louis.

The American Society for the Prevention of Cruelty to Animals is
founded. The organization later declares that children are human an-
imals that need protection.

Chicago opens new waterworks valves that take water from a point
two miles out into Lake Michigan rather than from the polluted
Chicago River.

The first state Board of Health is established in Massachusetts.

The American Public Health Association is formed.

Investigation of drinking water by the Newark Daily Advertiser (New
Jersey) finds sewage, animal carcasses, dead human bodies, and in-
dustrial poisons in the water supply.

In December, the first of a series of killer fogs (1880, 1882, 1891,
1892) hits London, killing more than 1,150 people in three days.

The British Publish Health Act sets the authority to deal with housing,
water pollution, occupational disease, and other problems.

In the United Kingdom, the Local Government Board finds one-
quarter of all milk seriously adulterated.

The National Quarantine Act empowers the surgeon general of the
Marine Hospital Service to impose quarantines in the United States.
In the United Kingdom, the Consolidating Act was passed, preventing
children from working in white lead factories.

A January “killer fog” in London kills 700 people.
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The first U.S. municipal smoke abatement laws were devised so that
local Boards of Health could enforce them as nuisance statutes.

Chicago becomes the first American city to create a local ordinance
regulating smoke discharge. Cincinnati, Pittsburgh, and St. Louis all
had smoke ordinances by 1893.

New York City creates a Department of Street Cleaning.
Massachusetts passes first pure food laws.

Robert Koch discovers the tubercle bacillus (1882) and the cholera
bacillus (1883), proving the germ theory of disease.

The Hygienic Lab (forerunner of the National Institutes of Health) is
founded.

Pure Food and Drug Act is passed.

The Flexner report, Medical Education in the United States and Canada
(Carnegie Foundation), is released.

Part IIl The Progressive Era

Sand filtration is found to reduce bacteria in drinking water by 98
percent. By 1900, dozens of British and American cities had such fil-
ters. By 1905, copper sulfate, chlorine, and ozone treatments were
found to kill typhoid and cholera bacteria.

Rio de Janeiro hosts the first hemispheric health conference, which
leads to the creation of the Pan American Sanitary Bureau (later the
Pan American Health Organization, a regional arm of the World
Health Organization [WHO]).

In New York City, Lillian Wald and Mary Brewster found American
Community Nursing. Wald establishes the Henry Street Settlement in
New York and began using the term “public health nursing.”

A permanent international health organization is established in Paris
to receive notification of serious communicable diseases and develop
sanitary conventions and quarantine regulations regarding shipping
and train travel. This organization is absorbed by WHO in 1948.

The first continuous chlorination of water system in the United States
begins operating in Jersey City, New Jersey.

The Children’s Bureau is established in the Department of Labor by
an act of Congress to safeguard the health of mothers and children.

The Sheppard-Towner Act is enacted, providing federal grants to
states to promote maternal and infant welfare and hygiene for a num-
ber of years.

Mary Breckenridge establishes the Frontier Nursing Services in Wen-
dover, Kentucky, in response to her concern for high maternal and
infant mortality rates.

Alice Hamilton takes an active role in exposing the ethyl leaded gaso-
line and radium industrial exposures in women.






Public Health






PART 1

Early Roots

Drinking [moderately] is beneficial for body, mind and property. It is
well suited to the deeds of Aphrodite and to sleep, a haven from toils,
and to Hygeia, most pleasing of the gods to mortals.

— GREEK ELEGAIC EUENUS, Frag 6, c. 500 BCE

I have long been satisfied from observation that besides the general
colds now termed influenzas (which may possibly spread by conta-
gion as well as by a particular quality of the air) people often catch
cold from one another when shut up together in close rooms,
coaches, &c., and when sitting near and conversing so as to breathe
in each other's transpiration; the disorder being in a certain state.

— BENJAMIN FRANKLIN, Letter to Benjamin Rush, 1773

Health is worth more than learning.
—THOMAS JEFFERSON, Letter to John Garland, 1790






CHAPTER 1

HIPPOCRATES
(c. 460-377 BCE)

As to diseases make a habit of two things—to help, or at least, to do no harm.
— HIPPOCRATES, Epidemics, c. 400 BCE

HIPPOCRATES WAS BORN ON THE GREEK ISLAND OF Cos (or Chios or Khios) in about
460 Bce (accounts vary). While he practiced medicine in Athens and other Greek
cities, Hippocrates' fame comes from his founding of a medical school at Cos.
There he produced (most likely with the help of his students and perhaps other
physicians) the Corpus Hippocraticum, a series of about 70 treatises on the pre-
vention, diagnosis, and treatment of disease. Indeed, as the works cover a time
span of about 150 years, Hippocrates could not be the solo author. Some histo-
rians have hypothesized that the Corpus Hippocraticum was the entire library of
the medical school at Cos. While we do not know if this is true, we do know
that all of the pieces in the collection share one commonality—they are written
in the lonic dialect, which later became the language of Greek science.

Some of the works in the Corpus Hippocraticum have had a particularly lasting
influence on both the practice of Western medicine and public health. The Oath,
for example, addressed medical ethics, and the classic version was recited by
new physicians at their medical school graduations until modern times. Today,
most medical school graduating classes recite a modernized version that does
not mention abortion or assisted suicide. Busts of Hippocrates remain in many
Western medical school entrance lobbies today, entreating new physicians to
remain true to their calling. Because of this continuing influence on the practice
of medical ethics for physicians throughout the ages, Hippocrates earned the
title “Father of Medicine.”

Little is known about Hippocrates' private life. What is known is that he
taught his students that detailed observation was important for diagnosing dis-
ease. He also believed that science could be used to link causes with particular
disease outcomes. For example, Hippocrates taught that proper diet, fresh air, a
moderate climate, and attention to habits and living conditions were necessary
for healthy living. The treatise On Airs, Waters, and Places describes the effects of
climate and environment on medical conditions and especially on the spread of
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epidemics. It is this work that has earned Hippocrates a second title—that of “Fa-
ther of Epidemiology.”

The date of Hippocrates' death is uncertain, but he apparently died at Thes-
saly at "an advanced aged." The date is given as circa 410 and circa 370 BcE in
various sources.

A NOTE ON THE TEXT

On Airs, Waters, and Places has been translated many times into many languages
over the millennia. The two most common English translations are by Francis
Adams (1849) and W. H. S. Jones (1923). The Adams translation is widely avail-
able on the Internet, but what appears is sanitized, without footnotes. The Jones
translation is particularly heavily footnoted, and the comments are helpful for
understanding the complexities of the work. There are also English translations
by Peter Low (London, 1597), John Moffat (London, 1788), and Francis Clifton
(London, 1834).

When reading On Airs, Waters, and Places, the reader should note the ethno-
centric rather than scientific nature of the work. The observations about differ-
ences among peoples and the linkages between where they live and their likely
health outcomes are particularly noteworthy.

BIBLIOGRAPHY

Hippocrates, vol. 1. Translated from the Greek by W. H. S. Jones. New York: Putnam'’s, 1923.

Jouanna, Jacques. Hippocrates (Medicine and Culture). Translated from the French by Malcolm
B. DeBevoise. Baltimore: Johns Hopkins University Press, 1999.

Whiting, James. The Life and Times of Hippocrates: Biography of Ancient Civilizations. Hockessen,
DE: Mitchell Lane Publishers, 2006.



On Airs, Waters, and Places
(c. 400 BCE)

I. Whoever wishes to investigate medicine properly should proceed
thus: in the first place to consider the seasons of the year, and what effects
each of them produces (for they are not at all alike, but differ much from
themselves in regard to their changes).! Then the winds, the hot and the
cold, especially such as are common to all countries, and then such as are
peculiar to each locality. We must also consider the qualities of the waters,
for as they differ from one another in taste and weight, so also do they dif-
fer much in their qualities. In the same manner, when one comes into a
city to which he is a stranger, he ought to consider its situation, how it lies
to the north or the south, to the rising or to the setting sun. These things
one ought to consider most attentively, and concerning the waters which
the inhabitants use, whether they be marshy and soft, or hard, and run-
ning from elevated and rocky situations, and then if saltish and unfit for
cooking;? and the ground, whether it be naked and deficient in water, or
wooded and well watered, and whether it lies in a hollow, confined situa-
tion, or is elevated and cold; and the mode in which the inhabitants live,
and what are their pursuits, whether they are fond of drinking and eating
to excess, and given to indolence, or are fond of exercise and labor, and
not given to excess in eating and drinking.

II. From these things he must proceed to investigate everything else.
For if one knows all these things well, or at least the greater part of them,
he cannot miss knowing, when he comes into a strange city, either the
diseases peculiar to the place, or the particular nature of common dis-
eases, so that he will not be in doubt as to the treatment of the diseases, or
commit mistakes, as is likely to be the case provided one had not previ-
ously considered these matters. And in particular, as the season and the
year advances, he can tell what epidemic diseases will attack the city, ei-
ther in summer or in winter, and what each individual will be in danger of
experiencing from the change of regimen. For knowing the changes of the
seasons, the risings and settings of the stars, how each of them takes place,
he will be able to know beforehand what sort of a year is going to ensue.
Having made these investigations, and knowing beforehand the seasons,
such a one must be acquainted with each particular, and must succeed in
the preservation of health, and be by no means unsuccessful in the prac-
tice of his art. And if it shall be thought that these things belong rather to
meteorology, it will be admitted, on second thoughts, that astronomy

7
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contributes not a little, but a very great deal, indeed, to medicine. For with
the seasons the digestive organs of men undergo a change.

II1. But how of the aforementioned things should be investigated and
explained, I will now declare in a clear manner. A city that is exposed to
hot winds (these are between the wintry rising, and the wintry setting of
the sun), and to which these are peculiar, but which is sheltered from the
north winds; in such a city the waters will be plenteous and saltish, and as
they run from an elevated source, they are necessarily hot in summer, and
cold in winter; the heads of the inhabitants are of a humid and pituitous?
constitution, and their bellies subject to frequent disorders, owing to the
phlegm running down from the head; the forms of their bodies, for the
most part, are rather flabby; they do not eat nor drink much; drinking
wine in particular, and more especially if carried to intoxication, is oppres-
sive to them; and the following diseases are peculiar to the district: in the
first place, the women are sickly and subject to excessive menstruation;
then many are unfruitful from disease, and not from nature, and they
have frequent miscarriages; infants are subject to attacks of convulsions
and asthma, which they consider to be connected with infancy, and hold
to be a sacred disease (epilepsy).* The men are subject to attacks of dysen-
tery, diarrhea, hepialus,’ chronic fevers in winter, of epinyctis,® frequently,
and of hemorrhoids about the anus. Pleurisies, peripneumonies, ardent
fevers, and whatever diseases are reckoned acute, do not often occur, for
such diseases are not apt to prevail where the bowels are loose. Oph-
thalmies occur of a humid character, but not of a serious nature, and of
short duration, unless they attack epidemically from the change of the
seasons. And when they pass their fiftieth year, defluxions supervening
from the brain, render them paralytic when exposed suddenly to strokes
of the sun, or to cold. These diseases are endemic to them, and, moreover,
if any epidemic disease connected with the change of the seasons, prevail,
they are also liable to it.

IV. But the following is the condition of cities which have the opposite
exposure, namely, to cold winds, between the summer settings and the
summer risings of the sun, and to which these winds are peculiar, and
which are sheltered from the south and the hot breezes. In the first place
the waters are, for the most part, hard cold. The men must necessarily be
well braced and slender, and they must have the discharges downwards of
the alimentary canal hard, and of difficult evacuation, while those up-
wards are more fluid, and rather bilious than pituitous. Their heads are
sound and hard, and they are liable to burstings (of vessels) for the most
part. The diseases which prevail epidemically with them are pleurisies,
and those which are called acute diseases. This must be the case when the
bowels are bound; and from any causes, many become affected with
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suppurations in the lungs, the cause of which is the tension of the body,
and hardness of the bowels; for their dryness and the coldness of the wa-
ter dispose them to ruptures (of vessels). Such constitutions must be given
to excess of eating, but not of drinking; for it is not possible to be gour-
mands and drunkards at the same time. Ophthalmies, too, at length super-
vene; these being of a hard and violent nature, and soon ending in rupture
of the eyes; persons under thirty years of age are liable to severe bleedings
at the nose in summer; attacks of epilepsy are rare but severe. Such peo-
ple are likely to be rather long-lived; their ulcers are not attended with
serious discharges, nor of a malignant character; in disposition they are
rather ferocious than gentle. The diseases I have mentioned are peculiar
to the men, and besides they are liable to any common complaint which
may be prevailing from the changes of the seasons. But the women, in the
first place, are of a hard constitution, from the waters being hard, indi-
gestible, and cold; and their menstrual discharges are not regular, but in
small quantity, and painful. Then they have difficult parturition, but are
not very subject to abortions. And when they do bring forth children, they
are unable to nurse them; for the hardness and indigestible nature of the
water puts away their milk. Phthisis” frequently supervenes after child-
birth, for the efforts of it frequently bring on ruptures and strains. Children
while still little are subject to dropsies® in the testicle, which disappear as
they grow older; in such a town they are late in attaining manhood. It is,
as I have now stated, with regard to hot and cold winds and cities thus
exposed.

V. Cities that are exposed to winds between the summer and the winter
risings of the sun, and those the opposite to them, have the following
characters: Those which lie to the rising of the sun are all likely to be more
healthy than such as are turned to the north, or those exposed to the hot
winds, even if there should not be a furlong between them.’ In the first
place, both the heat and cold are more moderate. Then such waters as
flow to the rising sun must necessarily be clear, fragrant, soft, and delight-
ful to drink, in such a city. For the sun in rising and shining upon them
purifies them by dispelling the vapors which generally prevail in the
morning. The persons of the inhabitants are, for the most part, well col-
ored and blooming, unless some disease counteract. The inhabitants have
clear voices, and in temper and intellect are superior to those which are
exposed to the north, and all the productions of the country in like man-
ner are better. A city so situated resembles the spring as to moderation be-
tween heat and cold, and the diseases are few in number, and of a feeble
kind, and bear a resemblance to the diseases which prevail in regions ex-
posed to hot winds. The women there are very prolific, and have easy de-
liveries. Thus it is with regard to them.
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VI. But such cities as lie to the west, and which are sheltered from
winds blowing from the east, and which the hot winds and the cold winds
of the north scarcely touch, must necessarily be in a very unhealthy situ-
ation: in the first place the waters are not clear, the cause of which is, be-
cause the mist prevails commonly in the morning, and it is mixed up with
the water and destroys its clearness, for the sun does not shine upon the
water until he be considerably raised above the horizon. And in summer,
cold breezes from the east blow and dews fall; and in the latter part of the
day the setting sun particularly scorches the inhabitants, and therefore
they are pale and enfeebled, and are partly subject to all the aforesaid dis-
eases, but no one is peculiar to them. Their voices are rough and hoarse
owing to the state of the air, which in such a situation is generally impure
and unwholesome, for they have not the northern winds to purify it; and
these winds they have are of a very humid character, such being the na-
ture of the evening breezes. Such a situation of a city bears a great resem-
blance to autumn as regards the changes of the day, inasmuch as the
difference between morning and evening is great. So it is with regard to
the winds that are conducive to health, or the contrary.

VII. And I wish to give an account of the other kinds of waters, namely,
of such as are wholesome and such as are unwholesome, and what bad
and what good effects may be derived from water; for water contributes
much towards health. Such waters then as are marshy, stagnant, and be-
long to lakes, are necessarily hot in summer, thick, and have a strong
smell, since they have no current; but being constantly supplied by rain-
water, and the sun heating them, they necessarily want their proper color,
are unwholesome and form bile; in winter, they become congealed, cold,
and muddy with the snow and ice, so that they are most apt to engender
phlegm, and bring on hoarseness; those who drink them have large and
obstructed spleens, their bellies are hard, emaciated, and hot; and their
shoulders, collar-bones, and faces are emaciated; for their flesh is melted
down and taken up by the spleen, and hence they are slender; such per-
sons then are voracious and thirsty; their bellies are very dry both above
and below, so that they require the strongest medicines.!° This disease is
habitual to them both in summer and in winter, and in addition they are
very subject to dropsies of a most fatal character; and in summer dysen-
teries, diarrheas, and protracted quartan fevers!' frequently seize them,
and these diseases when prolonged dispose such constitutions to dropsies,
and thus prove fatal. These are the diseases which attack them in summer;
but in winter younger persons are liable to pneumonia, and maniacal af-
fections; and older persons to ardent fevers, from hardness of the belly.
Women are subject to edema and leucophlegmasiae;'? when pregnant
they have difficult deliveries; their infants are large and swelled, and then
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during nursing they become wasted and sickly, and the lochial discharge
after parturition does not proceed properly with the women. The children
are particularly subject to hernia, and adults to varices and ulcers on their
legs, so that persons with such constitutions cannot be long-lived, but be-
fore the usual period they fall into a state of premature old age. And fur-
ther, the women appear to be with child, and when the time of parturition
arrives, the fullness of the belly disappears, and this happens from dropsy
of the uterus. Such waters then I reckon bad for every purpose. The next to
them in badness are those which have their fountains in rocks, so that they
must necessarily be hard, or come from a soil which produces thermal wa-
ters, such as those having iron, copper, silver, gold, sulphur, alum, bitu-
men, or nitre (soda) in them; for all these are formed by the force of heat.
Good waters cannot proceed from such a soil, but those that are hard and
of a heating nature, difficult to pass by urine, and of difficult evacuation by
the bowels. The best are those which flow from elevated grounds, and hills
of earth; these are sweet, clear, and can bear a little wine; they are hot in
summer and cold in winter, for such necessarily must be the waters from
deep wells. But those are most to be commended which run to the rising of
the sun, and especially to the summer sun; for such are necessarily more
clear, fragrant, and light. But all such as are salty, crude, and harsh, are not
good for drink. But there are certain constitutions and diseases with
which such waters agree when drunk, as I will explain presently. Their
characters are as follows: the best are such as have their fountains to the
east; the next, those between the summer risings and settings of the sun,
and especially those to the risings; and third, those between the summer
and winter settings; but the worst are those to the south, and the parts be-
tween the winter rising and setting, and those to the south are very bad,
but those to the north are better. They are to be used as follows: whoever
isin good health and strength need not mind, but may always drink what-
ever is at hand. But whoever wishes to drink the most suitable for any dis-
ease, may accomplish his purpose by attending to the following directions:
To persons whose bellies are hard and easily burnt up, the sweetest, the
lightest, and the most limpid waters will be proper; but those persons
whose bellies are soft, loose, and pituitous, should choose the hardest,
those kinds that are most crude, and the saltiest, for thus will they be most
readily dried up; for such waters as are adapted for boiling, and are of a
very solvent nature, naturally loosen readily and melt down the bowels;
but such as are intractable, hard, and by no means proper for boiling,
these rather bind and dry up the bowels. People have deceived themselves
with regard to salt waters, from inexperience, for they think these waters
purgative, whereas they are the very reverse; for such waters are crude,
and ill adapted for boiling, so that the belly is more likely to be bound up
than loosened by them. And thus it is with regard to the waters of springs.
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VIIL. I will now tell how it is with respect to rain water, and water from
snow. Rain waters, then, are the lightest, the sweetest, the thinnest, and
the clearest; for originally the sun raises and attracts the thinnest and
lightest part of the water, as is obvious from the nature of salts; for the
saltish part is left behind owing to its thickness and weight, and forms
salts; but the sun attracts the thinnest part, owing to its lightness, and he
abstracts this not only from the lakes, but also from the sea, and from all
things which contain humidity, and there is humidity in everything; and
from man himself the sun draws off the thinnest and lightest part of the
juices. As a strong proof of this, when a man walks in the sun, or sits
down having a garment on, whatever parts of the body the sun shines
upon do not sweat, for the sun carries off whatever sweat makes its ap-
pearance; but those parts which are covered by the garment, or anything
else, sweat, for the particles of sweat are drawn and forced out by the sun,
and are preserved by the cover so as not to be dissipated by the sun; but
when the person comes into the shade the whole body equally perspires,
because the sun no longer shines upon it. Wherefore, of all kinds of water,
these spoil the soonest; and rain water has a bad spot smell, because its
particles are collected and mixed together from most objects, so as to spoil
the soonest. And in addition to this, when attracted and raised up, being
carried about and mixed with the air, whatever part of it is turbid and
darkish is separated and removed from the other, and becomes cloud and
mist, but the most attenuated and lightest part is left, and becomes sweet,
being heated and concocted by the sun, for all other things when con-
cocted become sweet. While dissipated then and not in a state of consis-
tence it is carried aloft. But when collected and condensed by contrary
winds, it falls down wherever it happens to be most condensed. For this is
likely to happen when the clouds being carried along and moving with a
wind which does not allow them to rest, suddenly encounters another
wind and other clouds from the opposite direction: there it is first con-
densed, and what is behind is carried up to the spot, and thus it thickens,
blackens, and is conglomerated, and by its weight it falls down and be-
comes rain. Such, to all appearance, are the best of waters, but they re-
quire to be boiled and strained; for otherwise they have a bad smell, and
occasion hoarseness and thickness of the voice to those who drink them.
Those from snow and ice are all bad, for when once congealed, they never
again recover their former nature; for whatever is clear, light, and sweet
in them, is separated and disappears; but the most turbid and weightiest
part is left behind. You may ascertain this in the following manner: If in
winter you will pour water by measure into a vessel and expose it to the
open air until it is all frozen, and then on the following day bring it into a
warm situation where the ice will thaw, if you will measure the water
again when dissolved you will find it much less in quantity. This is a proof
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that the lightest and thinnest part is dissipated and dried up by the conge-
lation, and not the heaviest and thickest, for that is impossible: wherefore
I hold that waters from snow and ice, and those allied to them, are the
worst of any for all purposes whatever. Such are the characters of rain
water, and those from ice and snow.

IX. Men become affected with the stone, and are seized with diseases of
the kidneys, strangury,'® sciatica, and become ruptured, when they drink
all sorts of waters, and those from great rivers into which other rivulets
run, or from a lake into which many streams of all sorts flow, and such as
are brought from a considerable distance. For it is impossible that such
waters can resemble one another, but one kind is sweet, another saltish
and aluminous, and some flow from thermal springs; and these being all
mixed up together disagree, and the strongest part always prevails; but the
same kind is not always the strongest, but sometimes one and sometimes
another, according to the winds, for the north wind imparts strength to
this water, and the south to that, and so also with regard to the others.
There must be deposits of mud and sand in the vessels from such waters,
and the aforesaid diseases must be engendered by them when drunk, but
why not to all I will now explain. When the bowels are loose and in a
healthy state, and when the bladder is not hot, nor the neck of the blad-
der very contracted, all such persons pass water freely, and no concretion
forms in the bladder; but those in whom the belly is hot, the bladder must
be in the same condition; and when preternaturally heated, its neck be-
comes inflamed; and when these things happen, the bladder does not ex-
pel the urine, but raises its heat excessively. And the thinnest part of it is
secreted, and the purest part is passed off in the form of urine, but the
thickest and most turbid part is condensed and concreted, at first in small
quantity, but afterwards in greater; for being rolled about in the urine,
whatever is of a thick consistence it assimilates to itself, and thus it in-
creases and becomes indurated. And when such persons make water, the
stone forced down by the urine falls into the neck of the bladder and stops
the urine, and occasions intense pain; so that calculous children rub their
privy parts and tear at them, as supposing that the obstruction to the urine
is situated there. As a proof that it is as I say, persons affected with calcu-
lus have very limpid urine, because the thickest and foulest part remains
and is concreted. Thus it generally is in cases of calculus. It forms also in
children from milk, when it is not wholesome, but very hot and bilious,
for it heats the bowels and bladder, so that the urine being also heated un-
dergoes the same change. And I hold that it is better to give children only
the most diluted wine, for such will least burn up and dry the veins. Cal-
culi do not form so readily in women, for in them the urethra is short and
wide, so that in them the urine is easily expelled; neither do they rub the
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pudendum with their hands, nor handle the passage like males; for the
urethra in women opens direct into the pudendum, which is not the case
with men, neither in them is the urethra so wide, and they drink more
than children do. Thus, or nearly so, is it with regard to them.

X. And respecting the seasons, one may judge whether the year will
prove sickly or healthy from the following observations: If the appear-
ances connected with the rising and setting stars be as they should be; if
there be rains in autumn; if the winter be mild, neither very tepid nor un-
seasonably cold, and if in spring the rains be seasonable, and so also in
summer, the year is likely to prove healthy. But if the winter be dry and
northerly, and the spring showery and southerly, the summer will neces-
sarily be of a febrile character, and give rise to ophthalmies and dysenter-
ies. For when suffocating heat sets in all of a sudden, while the earth is
moistened by the vernal showers, and by the south wind, the heat is nec-
essarily doubled from the earth, which is thus soaked by rain and heated
by a burning sun, while, at the same time, men’s bellies are not in an or-
derly state, nor the brain properly dried; for it is impossible, after such a
spring, but that the body and its flesh must be loaded with humors, so that
very acute fevers will attack all, but especially those of a phlegmatic con-
stitution. Dysenteries are also likely to occur to women and those of a
very humid temperament. And if at the rising of the Dogstar!* rain and
wintery storms supervene, and if the etesian winds blow, there is reason
to hope that these diseases will cease, and that the autumn will be
healthy; but if not, it is likely to be a fatal season to children and women,
but least of all to old men; and that convalescents will pass into quar-
tans,'® and from quartans into dropsies; but if the winter be southerly,
showery and mild, but the spring northerly, dry, and of a wintry character,
in the first place women who happen to be with child, and whose ac-
couchement should take place in spring, are apt to miscarry; and such as
bring forth, have feeble and sickly children, so that they either die presently
or are tender, feeble, and sickly, if they live. Such is the case with the
women. The others are subject to dysenteries and dry ophthalmies, and
some have catarrhs beginning in the head and descending to the lungs.
Men of a phlegmatic temperament are likely to have dysenteries; and
women, also, from the humidity of their nature, the phlegm descending
downwards from the brain; those who are bilious, too, have dry oph-
thalmies from the heat and dryness of their flesh; the aged, too, have ca-
tarrhs from their flabbiness and melting of the veins, so that some of them
die suddenly and some become paralytic on the right side or the left. For
when, the winter being southerly and the body hot, the blood and veins
are not properly constringed; a spring that is northerly, dry, and cold, hav-
ing come on, the brain when it should have been expanded and purged,
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by the coryza and hoarseness is then constringed and contracted, so that
the summer and the heat occurring suddenly, and a change supervening,
these diseases fall out. And such cities as lie well to the sun and winds,
and use good waters, feel these changes less, but such as use marshy and
pooly waters, and lie well both as regards the winds and the sun, these all
feel it more. And if the summer be dry, those diseases soon cease, but if
rainy, they are protracted; and there is danger of any sore that there is be-
coming phagedenic!® from any cause; and lienteries!” and dropsies super-
vene at the conclusion of diseases; for the bowels are not readily dried up.
And if the summer be rainy and southerly, and next the autumn, the win-
ter must, of necessity, be sickly, and ardent fevers are likely to attack those
that are phlegmatic, and more elderly than forty years, and pleurisies and
peripneumonies those that are bilious. But if the summer is parched and
northerly, but the autumn rainy and southerly, headache and sphacelus'8
of the brain are likely to occur; and in addition, hoarseness, coryza, coughs,
and in some cases, consumption. But if the season is northerly and with-
out water, there being no rain, neither after the Dogstar nor Arcturus;!’
this state agrees best with those who are naturally phlegmatic, with those
who are of a humid temperament, and with women; but it is most inimi-
cal to the bilious; for they become much parched up, and ophthalmies of
a dry nature supervene, fevers both acute and chronic, and in some cases
melancholy; for the most humid and watery part of the bile being con-
sumed, the thickest and most acrid portion is left, and of the blood like-
wise, when these diseases came upon them. But all these are beneficial to
the phlegmatic, for they are thereby dried up, and reach winter not op-
pressed with humors, but with them dried up.

XI. Whoever studies and observes these things may be able to foresee
most of the effects which will result from the changes of the seasons; and
one ought to be particularly guarded during the greatest changes of the
seasons, and neither willingly give medicines, nor apply the cautery to
the belly, nor make incisions there until ten or more days be past. Now, the
greatest and most dangerous are the two solstices, and especially the sum-
mer, and also the two equinoxes, but especially the autumnal. One ought
also to be guarded about the rising of the stars, especially of the Dogstar,
then of Arcturus, and then the setting of the Pleiades;?° for diseases are es-
pecially apt to prove critical in those days, and some prove fatal, some pass
off, and all others change to another form and another constitution. So it
is with regard to them.

XII. I wish to show, respecting Asia?! and Europe, how, in all respects,
they differ from one another, and concerning the figure of the inhabi-
tants, for they are different, and do not at all resemble one another. To
treat of all would be a long story, but I will tell you how I think it is with
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regard to the greatest and most marked differences. I say, then, that Asia
differs very much from Europe as to the nature of all things, both with re-
gard to the productions of the earth and the inhabitants, for everything is
produced much more beautiful and large in Asia; the country is milder,
and the dispositions of the inhabitants also are more gentle and affection-
ate. The cause of this is the temperature of the seasons, because it lies in
the middle of the risings of the sun towards the east, and removed from
the cold (and heat), for nothing tends to growth and mildness so much as
when the climate has no predominant quality, but a general equality of
temperature prevails. It is not everywhere the same with regard to Asia,
but such parts of the country as lie intermediate between the heat and the
cold, are the best supplied with fruits and trees, and have the most genial
climate, and enjoy the purest waters, both celestial and terrestrial. For
neither are they much burnt up by the heat, nor dried up by the drought
and want of rain, nor do they suffer from the cold; since they are well wa-
tered from abundant showers and snow, and the fruits of the season, as
might be supposed, grow in abundance, both such as are raised from seed
that has been sown, and such plants as the earth produces of its own ac-
cord, the fruits of which the inhabitants make use of, training them from
their wild state and transplanting them to a suitable soil; the cattle also
which are reared there are vigorous, particularly prolific, and bring up
young of the fairest description; the inhabitants too, are well fed, most
beautiful in shape, of large stature, and differ little from one another ei-
ther as to figure or size; and the country itself, both as regards its constitu-
tion and mildness of the seasons, may be said to bear a close resemblance
to the spring. Manly courage, endurance of suffering, laborious enterprise,
and high spirit, could not be produced in such a state of things either
among the native inhabitants or those of a different country, for there plea-
sure necessarily reigns. For this reason, also, the forms of wild beasts there
are much varied.?? Thus it is, as I think, with the Egyptians and Libyans.

XIII. But concerning those on the right hand of the summer risings of
the sun as far as the Palus Maeotis?®* (for this is the boundary of Europe
and Asia), it is with them as follows: the inhabitants there differ far more
from one another than those I have treated of above, owing to the ditfer-
ences of the seasons and the nature of the soil. But with regard to the
country itself, matters are the same there as among all other men; for
where the seasons undergo the greatest and most rapid changes, there the
country is the wildest and most unequal; and you will find the greatest va-
riety of mountains, forests, plains, and meadows; but where the seasons
do not change much there the country is the most even; and, if one will
consider it, so is it also with regard to the inhabitants; for the nature of
some is like to a country covered with trees and well watered; of some, to
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a thin soil deficient in water; of others, to fenny and marshy places; and of
some again, to a plain of bare and parched land. For the seasons which
modify their natural frame of body are varied, and the greater the vari-
eties of them the greater also will be the differences of their shapes.

XIV. I will pass over the smaller differences among the nations, but will
now treat of such as are great either from nature, or custom; and, first,
concerning the Macrocephali.?* There is no other race of men which have
heads in the least resembling theirs. At first, usage was the principal cause
of the length of their head, but now nature cooperates with usage. They
think those the most noble who have the longest heads. It is thus with re-
gard to the usage: immediately after the child is born, and while its head is
still tender, they fashion it with their hands, and constrain it to assume a
lengthened shape by applying bandages and other suitable contrivances
whereby the spherical form of the head is destroyed, and it is made to in-
crease in length. Thus, at first, usage operated, so that this constitution
was the result of force: but, in the course of time, it was formed naturally;
so that usage had nothing to do with it; for the semen comes from all parts
of the body, sound from the sound parts, and unhealthy from the un-
healthy parts. If, then, children with bald heads are born to parents with
bald heads; and children with blue eyes to parents who have blue eyes;
and if the children of parents having distorted eyes squint also for the most
part; and if the same may be said of other forms of the body, what is to pre-
vent it from happening that a child with a long head should be produced
by a parent having a long head? But now these things do not happen as
they did formerly, for the custom no longer prevails owing to their inter-
course with other men. Thus it appears to me to be with regard to them.

XV. As to the inhabitants of Phasis,?® their country is fenny, warm, hu-
mid, and wooded; copious and severe rains occur there at all seasons; and
the life of the inhabitants is spent among the fens; for their dwellings are
constructed of wood and reeds, and are erected amidst the waters; they
seldom practice walking either to the city or the market, but sail about, up
and down, in canoes constructed out of single trees, for there are many
canals there. They drink the hot and stagnant waters, both when rendered
putrid by the sun, and when swollen with rains. The Phasis itself is the most
stagnant of all rivers, and runs the smoothest; all the fruits which spring
there are unwholesome, feeble and imperfect growth, owing to the redun-
dance of water, and on this account they do not ripen, for much vapor
from the waters overspreads the country. For these reasons the Phasians
have shapes different from those of all other men; for they are large in
stature, and of a very gross habit of body, so that not a joint nor vein is vis-
ible; in color they are sallow, as if affected with jaundice. Of all men they
have the roughest voices, from their breathing an atmosphere which is
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not clear, but misty and humid; they are naturally rather languid in sup-
porting bodily fatigue. The seasons undergo but little change either as to
heat or cold; their winds for the most part are southerly, with the exception
of one peculiar to the country, which sometimes blows strong, is violent
and hot, and is called by them the wind cenchron. The north wind scarcely
reaches them, and when it does blow it is weak and gentle. Thus it is with
regard to the different nature and shape of the inhabitants of Asia and
Europe.

XVI. And with regard to the pusillanimity and cowardice of the inhab-
itants, the principal reason the Asiatics are more unwarlike and of gentler
disposition than the Europeans is, the nature of the seasons, which do not
undergo any great changes either to heat or cold, or the like; for there is
neither excitement of the understanding nor any strong change of the body
whereby the temper might be ruffled and they be roused to inconsiderate
emotion and passion, rather than living as they do always in the state. It is
changes of all kinds which arouse understanding of mankind, and do not
allow them to get into a torpid condition. For these reasons, it appears to
me, the Asiatic race is feeble, and further, owing to their laws; for monarchy
prevails in the greater part of Asia, and where men are not their own mas-
ters nor independent, but are the slaves of others, it is not a matter of con-
sideration with them how they may acquire military discipline, but how
they may seem not to be warlike, for the dangers are not equally shared,
since they must serve as soldiers, perhaps endure fatigue, and die for their
masters, far from their children, their wives, and other friends; and what-
ever noble and manly actions they may perform lead only to the aggran-
dizement of their masters, whilst the fruits which they reap are dangers
and death; and, in addition to all this, the lands of such persons must be
laid waste by the enemy and want of culture. Thus, then, if any one be
naturally warlike and courageous, his disposition will be changed by the
institutions. As a strong proof of all this, such Greeks or barbarians in Asia
as are not under a despotic form of government, but are independent, and
enjoy the fruits of their own labors, are of all others the most warlike; for
these encounter dangers on their own account, bear the prizes of their
own valor, and in like manner endure the punishment of their own cow-
ardice. And you will find the Asiatics differing from one another, for some
are better and others more dastardly; of these differences, as I stated be-
fore, the changes of the seasons are the cause. Thus it is with Asia.

XVIIL In Burope there is a Scythian race, called Sauromatae,?® which
inhabits the confines of the Palus Maeotis, and is different from all other
races. Their women mount on horseback, use the bow, and throw the
javelin from their horses, and fight with their enemies as long as they are
virgins; and they do not lay aside their virginity until they kill three of
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their enemies, nor have any connection with men until they perform the
sacrifices according to law. Whoever takes to herself a husband, gives up
riding on horseback unless the necessity of a general expedition obliges
her. They have no right breast; for while still of a tender age their mothers
heat strongly a copper instrument constructed for this very purpose, and
apply it to the right breast, which is burnt up, and its development being
arrested, all the strength and fullness are determined to the right shoulder
and arm.

XVIIIL. As the other Scythians have a peculiarity of shape, and do not
resemble any other, the same observation applies to the Egyptians, only
that the latter are oppressed by heat and the former by cold. What is called
the Scythian desert is a prairie, rich in meadows, high-lying, and well
watered; for the rivers which carry off the water from the plains are large.
There live those Scythians which are called Nomades, because they have
no houses, but live in wagons. The smallest of these wagons have four
wheels, but some have six; they are covered in with felt, and they are con-
structed in the manner of houses, some having but a single apartment,
and some three; they are proof against rain, snow, and winds. The wagons
are drawn by yokes of oxen, some of two and others of three, and all
without horns, for they have no horns, owing to the cold. In these wagons
the women live, but the men are carried about on horses, and the sheep,
oxen, and horses accompany them; and they remain on any spot as long
as there is provender for their cattle, and when that fails they migrate to
some other place. They eat boiled meat, and drink the milk of mares, and
also eat hippace, which is cheese prepared from the milk of the mare.
Such is their mode of life and their customs.?’

XIX. In respect of the seasons and figure of body, the Scythian race, like
the Egyptian, have a uniformity of resemblance, different from all other
nations; they are by no means prolific, and the wild beasts which are in-
digenous there are small in size and few in number, for the country lies
under the Northern Bears,?® and the Rhiphaean mountains,?’ whence the
north wind blows; the sun comes very near to them only when in the
summer solstice, and warms them but for a short period, and not strongly;
and the winds blowing from the hot regions of the earth do not reach
them, or but seldom, and with little force; but the winds from the north
always blow, congealed, as they are, by the snow, ice, and much water, for
these never leave the mountains, which are thereby rendered uninhabit-
able. A thick fog covers the plains during the day, and amidst it they live,
so that winter may be said to be always present with them; or, if they have
summet, it is only for a few days, and the heat is not very strong. Their
plains are high-lying and naked, not crowned with mountains, but ex-
tending upwards under the Northern Bears. The wild beasts there are not
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large, but such as can be sheltered underground; for the cold of winter
and the barrenness of the country prevent their growth, and because they
have no cover nor shelter. The changes of the seasons, too, are not great
nor violent, for, in fact, they change gradually; and therefore their figures
resemble one another, as they all equally use the same food, and the same
clothing summer and winter, respiring a humid and dense atmosphere,
and drinking water from snow and ice; neither do they make any labori-
ous exertions, for neither body nor mind is capable of enduring fatigue
when the changes of the seasons are not great. For these reasons their
shapes are gross and fleshy, with ill-marked joints, of a humid tempera-
ment, and deficient in tone: the internal cavities, and especially those of
the intestines, are full of humors; for the belly cannot possibly be dry in
such a country, with such a constitution and in such a climate; but owing to
their fat, and the absence of hairs from their bodies, their shapes resemble
one another, the males being all alike, and so also with the women; for the
seasons being of a uniform temperature, no corruption or deterioration
takes place in the concretion of the semen, unless from some violent cause,
or from disease.

XX. I will give you a strong proof of the humidity of their constitutions.
You will find the greater part of the Scythians, and all the Nomades, with
marks of the cautery on their shoulders, arms, wrists, breasts, hip-joints,
and loins, and that for no other reason but the humidity and flabbiness of
their constitution, for they can neither strain with their bows, nor launch
the javelin from their shoulder owing to their humidity and atony: but
when they are burnt, much of the humidity in their joints is dried up, and
they become better braced, better fed, and their joints get into a more suit-
able condition. They are flabby and squat at first, because, as in Egypt,
they are not swathed; and then they pay no attention to horsemanship, so
that they may be adept at it; and because of their sedentary mode of life;
for the males, when they cannot be carried about on horseback, sit the
most of their time in the wagon, and rarely practice walking, because of
their frequent migrations and shiftings of situation; and as to the women,
it is amazing how flabby and sluggish they are. The Scythian race are tawny
from the cold, and not from the intense heat of the sun, for the whiteness of
the skin is parched by the cold, and becomes tawny.

XXI. It is impossible that persons of such a constitution could be pro-
lific, for, with the man, the sexual desires are not strong, owing to the lax-
ity of his constitution, the softness and coldness of his belly, from all
which causes it is little likely that a man should be given to venery;*° and
besides, from being jaded by exercise on horseback, the men become
weak in their desires. On the part of the men these are the causes; but on
that of the women, they are embonpoint and humidity; for the womb
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cannot take in the semen, nor is the menstrual discharge such as it should
be, but scanty and at too long intervals; and the mouth of the womb is shut
up by fat and does not admit the semen; and, moreover, they themselves
are indolent and fat, and their bellies cold and soft. From these causes the
Scythian race is not prolific. Their female servants furnish a strong proof of
this; for they no sooner have connection with a man than they prove with
child, owing to their active course of life and the slenderness of body.

XXII. And, in addition to these, there are many eunuchs among the
Scythians, who perform female work, and speak like women. Such per-
sons are called effeminates. The inhabitants of the country attribute the
cause of their impotence to a god, and venerate and worship such per-
sons, every one dreading that the like might befall himself; but to me it
appears that such affections are just as much divine as all others are, and
that no one disease is either more divine or more human than another,
but that all are alike divine, for that each has its own nature, and that no
one arises without a natural cause. But I will explain how I think that the
affection takes its rise. From continued exercise on horseback they are
seized with chronic defluxions in their joints owing to their legs always
hanging down below their horses; they afterwards become lame and stiff
at the hip-joint, such of them, at least, as are severely attacked with it.
They treat themselves in this way: when the disease is commencing, they
open the vein behind either ear, and when the blood flows, sleep, from
feebleness, seizes them, and afterwards they awaken, some in good health
and others not. To me it appears that the semen is altered by this treat-
ment, for there are veins behind the ears which, if cut, induce impotence;
now, these veins would appear to me to be cut. Such persons afterwards,
when they go in to women and cannot have connection with them, at
first do not think much about it, but remain quiet; but when, after making
the attempt two, three, or more times, they succeed no better, fancying they
have committed some offence against the god whom they blame for the
affection, they put on female attire, reproach themselves for effeminacy,
play the part of women, and perform the same work as women do. This
the rich among the Scythians endure, not the basest, but the most noble
and powerful, owing to their riding on horseback; for the poor are less af-
fected, as they do not ride on horses. And yet, if this disease had been
more divine than the others, it ought not to have befallen the most noble
and the richest of the Scythians alone, but all alike, or rather those who
have little, as not being able to pay honors to the gods, if, indeed, they de-
light in being thus rewarded by men, and grant favors in return; for it is
likely that the rich sacrifice more to the gods, and dedicate more votive of-
ferings, inasmuch as they have wealth, and worship the gods; whereas the
poor, from want, do less in this way, and, moreover, upbraid the gods for
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not giving them wealth, so that those who have few possessions were
more likely to bear the punishments of these offences than the rich. But,
as I formerly said, these affections are divine just as much as others, for each
springs from a natural cause, and this disease arises among the Scythians
from such a cause as I have stated. But it attacks other men in like manner,
for whenever men ride much and very frequently on horseback, then many
are affected with rheums in the joints, sciatica, and gout, and they are inept
at venery.>® But these complaints befall the Scythians, and they are the most
impotent of men for the aforesaid causes, and because they always wear
breeches, and spend the most of their time on horseback, so as not to touch
their privy parts with the hands, and from the cold and fatigue they forget
the sexual desire, and do not make the attempt until after they have lost
their virility. Thus it is with the race of the Scythians.

XXIII. The other races in Europe differ from one another, both as to
stature and shape, owing to the changes of the seasons, which are very
great and frequent, and because the heat is strong, the winters severe, and
there are frequent rains, and again protracted droughts, and winds, from
which many and diversified changes are induced. These changes are likely
to have an effect upon generation in the coagulation of the semen, as this
process cannot be the same in summer as in winter, nor in rainy as in dry
weather; wherefore, I think, that the figures of Europeans differ more
than those of Asiatics; and they differ very much from one another as to
stature in the same city; for vitiations of the semen occur in its coagulation
more frequently during frequent changes of the seasons, than where they
are alike and equable. And the same may be said of their dispositions, for
the wild, and unsociable, and the passionate occur in such a constitution;
for frequent excitement of the mind induces wildness, and extinguishes
sociableness and mildness of disposition, and therefore I think the inhabi-
tants of Europe more courageous than those of Asia; for a climate which is
always the same induces indolence, but a changeable climate, laborious
exertions both of body and mind; and from rest and indolence cowardice
is engendered, and from laborious exertions and pains, courage. On this
account the inhabitants of Europe are [more courageous, Ed.] than the
Asiatics, and also owing to their institutions, because they are not gov-
erned by kings like the latter, for where men are governed by kings there
they must be very cowardly, as I have stated before; for their souls are en-
slaved, and they will not willingly, or readily undergo dangers in order to
promote the power of another; but those that are free undertake dangers
on their own account, and not for the sake of others; they court hazard
and go out to meet it, for they themselves bear off the rewards of victory,
and thus their institutions contribute not a little to their courage. Such is
the general character of Europe and Asia.
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XIV. And there are in Europe other tribes, differing from one another
in stature, shape, and courage: the differences are those I formerly men-
tioned, and will now explain more clearly. Such as inhabit a country
which is mountainous, rugged, elevated, and well watered, and where the
changes of the seasons are very great, are likely to have great variety of
shapes among them, and to be naturally of an enterprising and warlike
disposition; and such persons are apt to have no little of the savage and fe-
rocious in their nature; but such as dwell in places which are low-lying,
abounding in meadows and ill ventilated, and who have a larger propor-
tion of hot than of cold winds, and who make use of warm waters—these
are not likely to be of large stature nor well proportioned, but are of a
broad make, fleshy, and have black hair; and they are rather of a dark
than of a light complexion, and are less likely to be phlegmatic than bil-
ious; courage and laborious enterprise are not naturally in them, but may
be engendered in them by means of their institutions. And if there be
rivers in the country which carry off the stagnant and rain water from it,
these may be wholesome and clear; but if there be no rivers, but the in-
habitants drink the waters of fountains, and such as are stagnant and
marshy, they must necessarily have prominent bellies and enlarged
spleens. But such as inhabit a high country, and one that is level, windy,
and well-watered, will be large of stature, and like to one another; but
their minds will be rather unmanly and gentle. Those who live on thin, ill-
watered, and bare soils, and not well attempered in the changes of the
seasons, in such a country they are likely to be in their persons rather
hard and well braced, rather of a blond than a dark complexion, and in
position and passions haughty and self-willed. For, where the changes of
the seasons are most frequent, and where they differ most from one an-
other, there you will find their forms, dispositions, and nature the most
varied. These are the strongest of the natural causes of difference, and
next the country in which one lives, and the waters; for, in general, you
will find the forms and dispositions of mankind to correspond with the
nature of the country; for where the land is fertile, soft, and well-watered,
and supplied with waters from very elevated situations, so as to be hot in
summer and cold in winter, and where the seasons are fine, there the men
are fleshy, have ill-formed joints, and are of a humid temperament; they
are not disposed to endure labor, and, for the most part, are base in spirit;
indolence and sluggishness are visible in them, and to the arts they are
dull, and not clever nor acute. When the country is bare, not fenced, and
rugged, blasted by the winter and scorched by the sun, there you may see
the hardy, slender, with well-shaped joints, well-braced, and shaggy;
sharp, industry and vigilance accompany such a constitution; in morals and
passions they are haughty and opinionative, inclining rather to the fierce
than to the mild; and you will find them acute and ingenious as regards the
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arts, and excelling in military affairs; and likewise all the other produc-
tions of the earth corresponding to the earth itself. Thus it is with regard to
the most opposite natures and shapes; drawing conclusions from them,
you may judge of the rest without any risk of error.

FINIS
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CHAPTER 2

JOHN GRAUNT
(1620-1674)

[TThere is much pleasure in deducing so many abstruse, and unexpected infer-
ences out of these poor despised Bills of Mortality.
— JOHN GRAUNT, Natural and Political Observations, 1662

JOHN GRAUNT (PRONOUNCED “GRANT"), born in London at the sign of the Seven
Stars in Burchin Lane in 1620, was the firstborn son of Hampshire-raised draper
Henry Graunt and his wife Mary. John's siblings numbered six or seven. In 1636,
at the age of 16, John was apprenticed as a haberdasher. He taught himself
French and Latin before opening the shop each day and generally pursued the
path to a successful career. Upon completion of his 5-year apprenticeship in
1641, John married Mary Scott, with whom he had four children. His son died
in Persia, and at least one of his three daughters became a nun.

A highly successful merchant by his thirtieth birthday, Graunt pursued his in-
terests in art and politics. By this time, he had secured enough wealth to arrange
for his friend William Petty to be accorded the professorship of music at Gre-
sham College. Graunt was known in London as an important collector of prints,
and he retained friendships with miniaturist Samuel Cooper and portrait painter
John Hayls (Hales). He also held multiple offices in the Drapers' Company, the
ward offices of the city, and was elected to the Common Council, as well as
serving as major in the militia. He was known as a good mediator and arbitrator
of conflicts among his fellow merchants.

At some point in his adult life, Graunt developed a keen interest in the Bills of
Mortality for the city of London and its environs, putting the Bills together for
“long and serious perusal.” The Bills began to be published weekly in 1604 in
order to track the plague epidemic, a serious concern until the Great Fire of
1666. But the Bills had never been thoroughly analyzed. Although he had no
formal education in mathematics, Graunt systematically tabulated the Bills and
examined them for statistical patterns. He was sufficiently satisfied with his
work to publish Observations in 1662. In February of that year, Graunt presented 50
copies of his work to the Society of Philosophers (the Royal Society), whose mem-
bers he dubbed in the introduction “those Noble Virtuosi of Gresham-Colledge."
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Whether it was the sheer volume of information presented, his insightful con-
clusions, or a letter from the king recommending him to membership, Graunt
was proposed as a candidate for admission to the society, elected, and served as
an active member from 1664 to 1666.

The Great Fire of London seems to have been a turning point in Graunt's life.
He lost his home, and his business suffered significantly. His friend Sir William
Petty seems to have helped with some of his bills, but Graunt died of jaundice
just before Easter on April 18, 1674, still in poverty. His widow was granted a
pension from the Drapers’ Company, owing to need. Graunt's body was buried
in St. Dunstan's Church. As the church has since been relocated, his final resting
place remains uncertain.

A NOTE ON THE TEXT

Reading Observations can be challenging. The work includes many unfamiliar
causes of death and nonstandard word usage that even confused Graunt. For
example, the author notes the problem of not having a set of definitions by
which to sort his data. He bemoaned the problems of data reliability, especially
as it relates to underreporting and co-morbidity. Graunt also noted that changes
in the way data for the Bills were gathered over time might be at the root of
changes in the patterns of mortality. Clearly, if people had to pay to have their
children’s christening listed in a registry, some might have chosen to pass up the
opportunity.

We learn from Observations that people were not dying of starvation in Lon-
don in Graunt's time, not even the beggars. The work tells us that (1) there were
more male than female births and that the male/female birth ratio was stable;
(2) infant mortality was high; and (3) there was seasonal variation in mortality—
facts that still hold true today. Finally, Graunt is credited with creating one of the
first life tables, the cornerstone of actuarial science and the life insurance indus-
try. Assembling a life table from the Bills was no small feat, as the documents did
not record a person's age at the time of his or her death. In order to estimate age,
Graunt noted that about 36 percent of all deaths were for causes of death that
applied mainly to children under the age of six, his starting point for the life
table. While his table was “guesstimated,” it is today considered quite accurate
for the population of London in Graunt's time.
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Natural and Political Observations Mentioned
in a Following Index, and Made Upon
the Bills of Mortality
(1662, Abridged)

[Graunt’s work begins with several pages of dedications to John Lord Roberts
and Sir Robert Moray, as well as an “Index of the Positions, Observations, and Ques-
tions contained in this Discourse.” These have not been reprinted here to save
space. Ed.]

The Preface

Having been born, and bred in the City of London, and having always ob-
served, that most of them who constantly took in the weekly Bills of
Mortality, made little other use of them, then to look at the foot, how the
Burials increase, or decrease; And, among the Casualties, what had
happened rare, and extraordinary in the week currant; so as they might
take the same as a Text to talk upon, in the next Company; and withall,
in the Plague-time, how the Sickness increased, or decreased, that so
the Rich might judge of the necessity of their removall, and Trades-men
might conjecture what doings they were like to have in their respective
dealings:

2. Now, I thought that the Wisdom of our City had certainly designed
the laudable practice of takeing, and distributing these Accompts, for
other, and greater uses then those above-mentioned, or at least, that some
other uses might be made of them. And thereupon I casting mine Eye
upon so many of the General Bills, as next came to hand, I found encour-
agement from them, to look out all the Bills I could, and (to be short) to
furnish my self with as much matter of that kind, even as the Hall of the
Parish-Clerks could afford me; the which, when I had reduced into Tables
(the Copies whereof are here inserted) so as to have a view of the whole
together, in order to the more ready comparing of one Year, Season, Parish,
or other Division of the City, with another, in respect of all the Burials, and
Christnings, and of all the Diseases, and Casualties happening in each of them
respectively; I did then begin, not onely to examine the Conceits, Opin-
ions, and Conjectures, which upon view of a few scattered Bills I had
taken up; but did also admit new ones, as I found reason, and occasion
from my Tables.

3. Moreover, finding some Truths, and not commonly believed Opin-
ions, to arise from my Meditations upon these neglected Papers, 1 pro-
ceeded farther, to consider what benefit the knowledge of the same would
bring to the World; that I might not engage my self in idle, and useless

28
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Speculations, but like those Noble Virtuosi of Gresham-Colledge (who reduce
their subtile Disquisitions upon Nature into downright Mechanical uses)
present the World with some real fruit from those ayrie Blossoms.

4. How far I have succeeded in the Premisses, I now offer to the World'’s
censure. Who, I hope will not expect from me, not professing Letters,
things demonstrated with the same certainty, wherewith Learned men
determine in their Scholes; but will take it well, that I should offer at a new
thing, and could forbear presuming to meddle where any of the Learned
Pens have ever touched before, and that I have taken the pains, and been
at the charge, of setting out those Tables, whereby all men may both cor-
rect my Positions, and raise others of their own: For herein I have, like a
silly Scholeboy, coming to say my Lesson to the World (that Peevish, and
Tetchie Master) brought a bundle of Rods wherewith to be whipt, for
every mistake I have committed.

CHAPTER 1
Of the Bills of Mortality, their beginning, and progress

The first of the continued weekly Bills of Mortality extant at the Parish-
Clerks Hall, begins the 29 of December, 1603, being the first year of King
James his Reign; since when, a weekly Accompt hath been kept there of
Burials and Christnings. It is true, There were Bills before, viz. for the years
1592, =93, =94, but so interrupted since, that I could not depend upon the
sufficiencie of them, rather relying upon those Accompts which have
been kept since, in order, as to all the uses I shall make of them.

2. I believe, that the rise of keeping these Accompts, was taken from
the Plague: for the said Bills (for ought appears) first began in the said year
1592, being a time of great Mortality; And after some disuse, were resumed
again in the year 1603, after the Plague then happening likewise.

3. These Bills were Printed and published, not onely every week on
Thursdays, but also a general Accompt of the whole Year was given in,
upon the Thursday before Christmas Day: which said general Accompts
have been presented in the several manners following, viz. from the Year
1603, to the Year 1624, inclusive, according to the Pattern here inserted.

1623 1624

The generall Bill for the whole Year, of all the Burials and Christnings, as
well within the City of London, and the Liberties thereof, as in the Nine out-
Parishes adjoyning to the City, with the Pest-house belonging to the same:
From Thursday the 18 of December, 1623, to Thursday the 16 of December,
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1624. According to the Report made to the King’s most Excellent Majesty,
by the Company of the Parish-Clerks of London.

Buried this Year in the fourscore and seventeen Parishes

of London within the walls 3386
Whereof, of the Plague 1
Buried this Year in the sixteen Parishes of London, and the

Pest-house, being within the Liberties, and without the walls 5924
Whereof, of the Plague 5
The whole sum of all the Burials in London, and the Liberties

thereof, is this Year 9310
Whereof, of the Plague 6
Buried of the Plague without the Liberties, in Middlesex,

and Surrey this whole Year 0
Christned in London, and the Liberties thereof, this Year 6368
Buried this Year in the Nine out-Parishes, adjoyning to London,

and out of the freedom 2900
Whereof, of the Plague 5
The Total of all the Burials in the places aforesaid, is 12210
Whereof, of the Plague 11
Christned in all the aforesaid places this Year 8299
Parishes clear of the Plague 116
Parishes that have been Infected this Year 6

4. In the Year 1625, every Parish was particularized, as in the following
Bill: where note, that this next year of Plague caused the Augmentation,
and Correction of the Bills; as the former year of Plague, did the very be-
ing of them.

1624 1625

A general, or great Bill for this Year, of the whole number of Burials,
which have been buried of all Diseases, and also of the Plague in every
Parish within the City of London, and the Liberties thereof; as also in the
nine out-Parishes adjoyning to the said City; with the Pest-house belong-
ing to the same. From Thursday the 16 day of December, 1624 to Thursday
the 15 day of December, 1625. According to the Report, made to the king’s
most Excellent Majesty, by the Company of Parish-Clerks of London.
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London Bur. |Plag. London Bur. |Plag.

Albanes in Woodstreet 188 78 | Katherine Coleman 263 | 175
Alhallows Barking 397 263 | Katherine Cree-church | 886 |373
Alhallows Breadstreet 34 14 | Lawrence in the Jewrie 91 55
Alhallows the Great 442 302 | Lawrence Pountney 206 (127
Alhallows Hony-lane 18 8 | Leonards Eastcheap 55 26
Alhallows the less 259 205 | Leonards Fosterlane 292 | 209
Alhal. in Lumberdstreet 86 44 | Magnus Parish by

Bridge 137 85
Alhallows Stainings 183 138 | Margarets Lothbury 114 64
Alhallows the Wall 301 155 | Margarets Moses 37 25
Alphage Cripple-Gate 240 190 | Margarets new

Fishstreet 123 | 82
Andrew-Hubbard 146 101 | Margarets Pattons 77 50
Andrews Undershaft 219 149 | Mary Ab-church 98 58
Andrews by Wardrobe 373 191 | Mary Aldermanbury 126 79
Annes at Aldersgate 196 128 | Mary Aldermary 92 54
Annes Black-Friers 336 215 | Mary le Bow 35 19
Antholins Parish 62 31 | Mary Bothaw 22 14
Austins Parish 72 40 | Mary Colechurch 26 11
Barthol. at the Exchange 52 24 | Mary at the Hill 152 84
Bennets Fink 108 57 | Mary Mounthaw 76 58
Bennets Grace-Church 48 14 | Mary Sommerset 270 [192
Bennnets at Pauls Wharf 226 131 | Mary Stainings 70 | 44
Bennets Sherehog 24 8 | Mary Woolchurch 58 25
Botolps Billings-gate 929 66 | Mary Woolnoth 82 50
Christ’s-Church Parish 611 371 | Martins Ironmonger-

lane 25 18
Christopher’s Parish 48 28 | Martins at Ludgate 254 |164
Clements by Eastcheap 87 72 | Martins Orgars 88 | 47
Dyonis Black-Church 929 59 | Martins Outwich 60 30

(continued)
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(continued)

London Bur. | Plag. London Bur. | Plag.
Dunstans in the East 335 225 Martins in the Vintry 339 | 208
Edmunds Lumberdstreet 78 49 Matthew Fridaystreet 24 11
Ethelborow in Bishopag 205 101 Maudlins in Milkstreet | 401 23
St. Faiths 89 45 Maudlins Oldfish-

street 225 | 142
St. Fosters in Foster-lane 149 102 Michael Bassishaw 199 | 139
Gabriel Fen church 71 54 Michael Corn-Hill 159 79
George Butlophs-lane 30 19 Michael Crooked-lane | 144 91
Gregories by Pauls 296 196 Michael Queenhithe 215 | 157
Hellens in Bishopsgate st.| 136 71 Michael in the Quern 53 30
James by Garlickhithe 180 109 Michael in the Ryal 111 61
John Baptist 122 79 Michael in Woodstreet | 189 68
John Evangelist 7 0 Mildreds Breadstreet 60 44
John Zacharies 143 97 Mildreds Poultrey 94 45
James Duke place 310 254 Nicholas Aeons 33 13
Nicholas Cole-Abby 87 67 Peters at Pauls Wharf 97 68
Nicholas Olaves 70 43 Peters poor in Broad-

street 52 27
Olaves in Hartstreet 266 195 Stevens in Coleman-

street 506 | 350
Olaves in the Jewry 43 25 Stevens in Walbrook 25 13
Olaves in Silverstreet 174 103 Swithins at London-

stone 99 60
Pancras by Soperlane 17 8 | Thomas Apostles 141 | 107
Peter in Cheap 68 44 | Trinity Parish 148 87
Peters in Corn-hill 318 78
Buried within the 97 Parishes within the Walls of, all Diseases 14340

Whereof, of the Plague 9197
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Andrews in Holborn 2190 | 1636 | Georges Southwark 1608 912
Bartholmew the Great 516 360 | Giles Cripplegate 3988 2338
Bartholmew the less 111 65 | Olaves in Southwark 3689 2609
Brides Parish 1481 | 1031 | Saviours in Southwark | 2746 1671
Botolph Algate 2573 | 1653 | Sepulchres Parish 3425 2420
Bridewel Precinct 213 | 152 | Thomas in Southwark 335 277
Bottolph Bishopgate 2334 714 | Trinity in the Minories 131 87
Botolph Aldergate 578 | 307 | At the Pesthouse 194 189
Dunstanes the West 860 | 642
Buried in the 16 Parishes without the Walls, standing part within the Liberties,
and part without: in Middlesex, and Surrey, and at the Pesthouse 26972
Whereof, of the Plague 17153

Buried in the nine out-Parishes.

Clements Templebar 1284 755 | Martins in the Fields 1470 973
Giles in the Fields 1333 947 | Mary White-chappel 3305 | 2272
James at Clarkenwell 1191 903 | Magdalens Bermondsey | 1127 889
Katherins by the Tower | 998 744 | Savoy Parish 250 176
Leonards in Shorditch | 1995 | 1407

Buried in the nine out Parishes, in Middlesex, and Surrey 12953

Whereof, of the Plague 9067

The Total of all the Burials of all Diseases, within the Walls, without the Walls,
in the Liberties in Middlesex and Surrey; with the nine Out Parishes and

the Pest-house 54265
Whereof, Buried of the Plague, this present year, is 35417
Christnings this present year, is 6983
Parishes clear this year, is 1

Parishes infected this year, is 121
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5. In the Year 1626, the City of Westminster in imitation of London, was
inserted. The grosse accompt of the Burials, and Christnings, with distinction
of the Plague being only taken notice of therein; the fifth, or last Canton,
or Lined-space, of the said Bill, being varyed into the form following, viz.

In Westminster this Year

Buried 471
Plague 13
Christenings | 361

6. In the Year 1629, an accompt of the Diseases, and Casualties whereof
any dyed, together with the distinction of Males and Females, making the
sixth Canton of the Bill, was added in manner following.

The Canton of Casualties, and of the Bill for the Year 1639. being of the same

forme with that of 1629.

The Diseases, and Casualties this year being 1632

Abortive and Stillborn
Affrighted?

Aged

Ague®

Apoplexé and Meagrom?’

Bit with a mad dog’

Bleeding

Bloody flux, scowring, and flux'2
Brused, Issues, sores, and ulcers
Burnt, and Scalded

Burst and Rupture

Cancer and Wolf'

Canker'®

Childbed'®

Chrisomes?® and Infants

Cold, and Cough

Colick, Stone?? and Strangury??

445
1
628
43
17

348

Jaundies’

Jawfaln3

Impostume*

Kil'd by several accidents
King's Evil®

Lethargie'®

Livergrown'"

Lunatique

Made away themselves'3
Measles

Murthered

Over-laid, and starved at nurse'>
Palsie’”

Piles™

Plague

Planet?!

Pleurisie and Spleen
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The Diseases, and Casualties this year being 1632

Consumption?* 1797 | Purples and Spotted Feaver? 38
Convulsion 241 | Quinsie?¢ 7
Cut of the Stone?” 5 | Rising of the Lights?® 98
Dead in the street, and starved 6 | Sciatica®® 1
Dropsie3® and Swelling 267 | Scurvey and ltch® 9
Drowned 34 | Suddenly 62
Executed, and prest to death 18 | Surfet3? 86
Falling Sickness33 7 | Swine Pox3* 6
Fever 1108 | Teeth 470
Fistula 13 | Thrush, and Sore mouth 40
Flocks, and small Pox 531 | Tympany?3® 13
French Pox3¢ 12 | Tissick’” 34
Gangrene 5| Vomiting 1
Gout 4 | Worms 27
Grief 11
Males 4994 Males 4932

Christened | Females | 4590 | Buried | Females | 4603 | Whereof, of the Plague - 8
In all 9584 In all 9535

Increased in the Burials in the 122 Parishes,
and at the Pest-house this year 993

Decreased of the Plague in the 122 Parishes,
and at the Pest-house this year 266

7. In the year 1636, the Accompt of the Burials, and Christenings in the
Parishes of Islington, Lambeth, Stepney, Newington, Hackney, and Redriff, were
added in the manner following, making a seventh Canton, viz.

8. Covent Garden being made a Parish, the nine out-Parishes were called
the ten out-Parishes, the which in former years were but eight.

9. In the year 1660, the last-mentioned ten Parishes, with Westmin-
ster, Islington, Lambeth, Stepney, Newington, Hackney, and Redriff, are en-
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Christned 440 Christned 929
In Margaret Buried 890 Newington Buried 181
Westminster Plague 0 Plague 0

Christned 36 Christned 30
Islington Buried 131 Hackney Buried 91

Plague 0 Plague 0

Christned 132
Lambeth Buried 220

Plague 0

Christned 892 Christned 16
Stepney Buried 1486 Redriff Buried 48

Plague 0 Plague 0
The total of all the Burials in the seven last Parishes this Year 2958
Whereof of the Plague 0
The total of all the Christnings 1645

tered under two Divisions, viz. the one containing the twelve Parishes
lying in Middlesex, and Surrey, and the other the five Parishes within the
City, and Liberties of Westminster, viz. St. Clement-Danes, St. Paul’s-Covent-
Garden, St. Martin’s in the Fields, St. Mary-Savoy, and St. Margaret's West-
minster.

10. We have hitherto described the several steps, whereby the Bills of
Mortality are come up to their present state; we come next to shew how
they are made, and composed, which is in this manner, viz. When any one
dies, then, either by tolling, or ringing of a Bell, or by bespeaking of a
Grave of the Sexton, the same is known to the Searchers, corresponding
with the said Sexton.

11. The Searchers hereupon (who are antient Matrons, sworn to their of-
fice) repair to the place, where the dead Corps lies, and by view of the
same, and by other enquiries, they examine by what Disease, or Casualty the
Corps died. Hereupon they make their Report to the Parish-Clerk, and he,
every Tuesday night, carries in an Accompt of all the Burials, and Christnings,
hapning that Week, to the Clerk of the Hall. On Wednesday the general Ac-
compt is made up, and Printed, and on Thursdays published, and dispersed
to the several Families, who will pay four shillings per Annum for them.
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12. Memorandum, That although the general yearly Bills have been set
out in the several varieties aforementioned, yet the Original Entries in the
Hall-books were as exact in the very first Year as to all particular, as now;
and the specifying of Casualties and Diseases, was probably more.

CHAPTER II
General Observations upon the Casualties

In my Discourses upon the Bills T shall first speak of the Casualties, then
give my Observations with reference to the Places, and Parishes compre-
hended in the Bills; and next of the Years, and Seasons.

1. There seems to be good reason, why the Magistrate should himself
take notice of the numbers of Burials, and Christnings, viz. to see, whether
the City increase or decrease in people; whether it increase proportionably
with the rest of the Nation; whether it be grown big enough, or too big,
¢c. But why the same should be made know [sic] to the People, otherwise
then to please them as with a curiosity, I see not.

2. Nor could I ever yet learn (from the many I have asked, and those
not of the least Sagacity) to what purpose the distinction between Males
and Females is inserted, or at all taken notice of; or why that of Marriages
was not equally given in? Nor is it obvious to everybody, why the accompt
of the Casualties (whereof we are now speaking) is made? The reason,
which seems most obvious for this latter, is, That the state of health in the
City may at all times appear.

3. Now it may be Objected, That the same depends most upon the Ac-
compts of Epidemical Diseases, and upon the chief of them all, the Plague;
wherefore the mention of the rest seems onely matter of curiosity.

4. But to this we answer; That the knowledge even of the numbers,
which die of the Plague, is not sufficiently deduced from the meer Report
of the Searchers, which onely the Bills afford; but from other Rationcina-
tions, and comparings of the Plague with some other Casualties.

5. For we shall make it probable, that in Years of Plague a quarter part
more dies of that Disease than are set down; the same we shall also prove
by the other Casualties. Wherefore, if it be necessary to impart to the World
a good Accompt of some few Casualties, which since it cannot well be done
without giving an Accompt of them all, then is our common practice of
doing so very apt, and rational.

6. Now, to make these Corrections upon the perhaps, ignorant, and
careless Searchers Reports, I considered first of what Authority they were
in themselves, that is, whether any credit at all were to be given to their
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Distinguishments: and finding that many of the Casualties were but matter
of sense, as whether a Childe were Abortive, or Stilborn; whether men were
Aged, that is to say, above sixty years old, or thereabouts, when they died,
without any curious determination, whether such Aged persons died
purely of Age, as far that the Innate heat was quite extinct, or the Radical
moisture quite dried up (for I have heard some Candid Physicians complain
of the darkness, which themselves were in hereupon) I say, that these Dis-
tinguishments being but matter of sense, I concluded the Searchers Report
might be sufficient in the Case.

7. As for Consumptions, if the Searchers do but truly Report (as they may)
whether the dead Corps were very lean, and worn away, it matters not to
many of our purposes, whether the Disease were exactly the same, as
Physicians define it in their Books. Moreover, In case a man of seventy five
years old died of a Cough (of which had he been free, he might have pos-
sibly lived to ninety) I esteem it little errour (as to many of our purposes)
if this Person be, in the Table of Casualties, reckoned among the Aged, and
not placed under the Title of Coughs.

8. In the matter of Infants I would desire but to know clearly, what the
Searchers mean by Infants, as whether Children that cannot speak, as the
word Infans seems to signifie, or Children under two or three years old,
although I should not be satisfied, whether the Infant died of Winde, or of
Teeth, of the Convulsion, ¢c. or were choak’d with Phlegm, or else of Teeth,
Convulsion, and Scowring, apart or together, which they say, do often
cause one another: for, I say, it is somewhat, to know how many die
usually before they can speak, or how many live past any assigned num-
ber of years.

9. I say, it is enough, if we know from the Searchers but the most pre-
dominant Symptomes; as that one died of the Head-Ache, who was sorely
tormented with it, though the Physicians were of Opinion, that the Disease
was in the Stomach. Again, if one died suddenly, the matter is not great,
whether it be reported in the Bills, Suddenly, Apoplexie, or Planet-strucken, €.

10. To conclude, In many of these cases the Searchers are able to report
the Opinion of the Physician, who was with the Patient, as they receive the
same from the Friends of the Defunct, and in very many cases, such as
Drowning, Scalding, Bleeding, Vomiting, making-away them selves, Lunatiques,
Sores, Small-Pox, &c. their own senses are sufficient, and the generality
of the World, are able prettie well to distinguish the Gowt, Stone, Dropsie,
Falling-Sickness, Palsie, Agues, Plurisy, Rickets, €c. one from another.

11. But now as for those Casualties, which are aptest to be confounded,
and mistaken, I shall in the ensuing Discourse presume to touch upon
them so far, as the Learning of these Bills hath enabled.
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12. Having premised these general Advertisements, our first Observation
upon the Casualties shall be, that in twenty Years there dying of all diseases
and Casualties, 229250. that 71124. dyed of the Thrush, Convulsion, Rickets,
Teeth, and Worms; and as Abortives, Chrysomes, Infants, Liver-grown, and Over-
laid; that is to say, that about !5 of the whole died of those Diseases, which
we guess did all light upon Children under four or five Years old.

13. There died also of the Small-Pox, Swine-Pox, and Measles, and of
Worms without Convulsion, 12210 of which number we suppose likewise,
that about 1/2 might be Children under six Years old. Now, if we consider
that 16 of the said 229 thousand died of that extraordinary and grand Ca-
sualty the Plague, we shall finde that about thirty six per centum of all quick
conceptions, died before six years old.

14. The second Observation is; That of the said 229250 dying of all Dis-
eases, there died of acute Diseases (the Plague excepted) but about 50000,
or 2/9 parts. The which proportion doth give a measure of the state, and
disposition of this Climate, and Air, as to health, these acute, and Epidemical
Diseases happening suddenly, and vehemently, upon the like corruptions,
and alterations in the Air.

15. The third Observation is, that of the said 229 thousand about 70
died of Chronical Diseases, which shews (as I conceive) the state, and dis-
position of the Country (including as well its Food, as Air) in reference to
health, or rather to longaevity: for as the proportion of the Acute and Epi-
demical Diseases shews the aptness of the Air to suddain and vehement
Impressions, so the Chronical Diseases shew the ordinary temper of the
Place, so that upon the proportion of Chronical Diseases seems to hang the
judgment of the fitness of the Country for /ong Life. For, I conceive, that in
Countries subject to great Epidemical sweeps men may live very long, but
where the proportion of the Chronical distempers is great, it is not likely to
be so; because men being long sick and alwayes sickly, cannot live to any
great age, as we see in several sorts of Metal-men, who although they are
less subject to acute Diseases then others, yet seldome live to be old, that
is, not to reach unto those years, which David saies is the age of man.

16. The fourth Observation is; That of the said 229250 not 4000 died of
outward Griefs, as of Cancers, Fistulaes, Sores, Ulcers, broken and bruised Limbs,
Impostumes, Itch, King's-evil, Leprosie, Scald-head, Swine-Pox, Wens, €. viz. not
one in 60.

17. In the next place, whereas many persons live in great fear, and ap-
prehension of some of the more formidable, and notorious diseases fol-
lowing; I shall onely set down how many died of each: that the respective
numbers, being compared with the Total 229250, those persons may the
better understand the hazard they are in.
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Table of Notorious Diseases Table of Casualties

Apoplex 1306 Bleeding 069
Cut of the Stone 0038 Burnt, and Scalded 125
Falling Sickness 0074 Drowned 829
Dead in the Streets 0243 Excessive drinking 002
Gowt 0134 Frighted 022
Head-Ach 0051 Grief 279
Jaundice 0998 Hanged themselves 222
Lethargy 0067 Kil'd by several accidents 1021
Leprosy 0006 Murthered 0086
Lunatique 0158 Poysoned 014
Overlaid, and Starved 0529 Smothered 026
Palsy 0423 Shot 007
Rupture 0201 Starved 051
Stone and Strangury 0863 Vomiting 136
Sciatica 0005

Sodainly 045

18. In the foregoing Observations we ventured to make a Standard of
the healthfulness of the Air from the proportion of Acute and Epidemical
diseases, and of the wholesomeness of the Food from that of the Chronical.
Yet, forasmuch as neither of them alone do shew the longaevity of the In-
habitants, we shall in the next place come to the more absolute Standard,
and Correction of both, which is the proportion of the aged, viz. 15757 to
the Total 229250. That is of about 1 to 15 or 7 per Cent. Onely the question
is, what number of Years the Searchers call Aged, which I conceive must be
the same, that David calls so, viz. 70. For no man can be said to die prop-
erly of Age, who is much less: it follows from hence, that if in any other
Country more then seven of the 100 live beyond 70, such Country is to be
esteemed more healthfull then this of our City.

19. Before we speak of particular Casualties, we shall observe, that among
the several Casualties some bear a constant proportion unto the whole num-
ber of Burials; such are Chronical diseases, and the diseases, whereunto the
City is most subject; as for Example, Consumptions, Dropsies, Jaundice, Gowt,
Stone, Palsie, Scurvy, rising of the Lights, or Mother, Rickets, Aged, Agues, Feavers,
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Bloody-Flux, and Scowring: nay some Accidents, as Grief, Drowning, Men's
making away themselves, and being Kil'd by several Accidents, &c. do the like,
whereas Epidemical, and Malignant diseases, as the Plague, Purples, Spotted-
Feaver, Small-Pox, and Measles do not keep that equality, so as in some Years,
or Moneths, there died ten times as many as in others.

CHAPTER III
Of Particular Casualties

1. My first Observation is, That few are starved. This appears, for that of
the 229250 which have died, we find not above fifty one to have been
starved, excepting helpless Infants at Nurse, which being caused rather by
carelessness, ignorance, and infirmity of the Milch-women, is not properly
an effect, or sign of want of food in the Countrey, or of means to get it.

2. The Observation, which I shall add hereunto, is, That the vast num-
bers of Beggars, swarming up and down this City, do all live, and seem to
be most of them healthy and strong; whereupon I make this Question,
Whether, since they do all live by Begging, that is, without any kind of
labour; it were not better for the State to keep them, even although they
earned nothing; that so they might live regularly, and not in that De-
bauchery, as many Beggars do; and that they might be cured of their bod-
ily Impotencies, or taught to work, ¢c. each according to his condition,
and capacity; or by being employed in some work (not better undone)
might be accustomed, and fitted for labour.

3. To this some may Object; That Beggars are now maintained by volun-
tary Contributions, whereas in the other way the same must be done by a
general Tax; and consequently, the Objects of Charity would be removed,
and taken away.

4. To which we Answer; That in Holland, although no where fewer
Beggars appear to charm up commiseration in the credulous, yet no
where is there greater, or more frequent Charity: onely indeed the Magis-
trate is both the Beggar, and the disposer of what is gotten by begging; so as
all Givers have a moral certainty, that their Charity shall be well applied.

5. Moreover, I question; Whether what we give to a Wretch, that shews
us lamentable sores, and mutilations, be always out of the purest charity?
that is, purely for God’s sake; for as much as when we see such Objects,
we then feel in our selves a kinde of pain, and passion by consent; of
which we ease our selves, when we think we have eased them, with
whom we sympathized: or else we bespeak aforehand the like commiser-
ation in others towards our selves, when we shall (as we fear we may) fall
into the like distress.



42 EARLY ROOTS

6. We have said, 'Twere better the Publick should keep the Beggars, though
they earned nothing, ¢c. But most men will laugh to hear us suppose, That
any able to work (as indeed most Beggars are, in one kind of measure, or
another) should be kept without earning anything. But we Answer, That
if there be but a certain proportion of work to be done; and that the same
be already done by the not-Beggars; then to employ the Beggars about it,
will but transfer the want from one hand to another; nor can a Learner
work so cheap as a skilfull practised Artist can. As for example, A practised
Spinner shall spin a pound of Wool worth two shillings for six pence; but a
learner, undertaking it for three pence, shall make the Wool indeed into
Yarn, but not worth twelve pence.

7. This little hint is the model of the greatest work in the World, which
is the making England as considerable for Trade as Holland; for there is but
a certain proportion of the Trade in the world, and Holland is prepossessed
of the greater part of it, and is thought to have more skill, and experience
to manage it: wherefore, to bring England into Holland’s condition, as to
this particular, is the same, as to send all the Beggars about London into the
West-Countrey to Spin, where they shall onely spoil the Clothiers Wool, and
beggar the present Spinners at best; but, at worst, put the whole Trade of
the Countrey to a stand, untill the Hollander, being more ready for it, have
snapt that with the rest.

8. My next Observation is; That but few are Murthered, viz. not above 86
of the 229250, which have died of other diseases, and casualties; whereas
in Paris few nights scape [sic] without their Tragedie.

9. The Reasons of this we conceive to be Two; One is the Government, and
guard of the City by Citizens themselves, and that alternately. No man set-
tling into a Trade for that employment. And the other is, The natural, and
customary abhorrence of that inhumane Crime, and all Bloodshed by most
Englishmen: for of all that are Executed tew are for Murther. Besides the great
and frequent Revolutions, and Changes of Government since the year 1650,
have been with little bloodshed; the Usurpers themselves having Executed few
in comparison, upon the Accompt of the disturbing their Innovations.

10. In brief, when any dead Body is found in England, no Algebraist, or
Uncipherer of Letters, can use more subtile suppositions, and varietie of
conjectures to finde out the Demonstration, or Cipher; then every com-
mon unconcerned Person doth to finde out the Murtherers, and that for
ever, untill it be done.

11. The Lunaticks are also but few, viz. 158 in 229250, though I fear
many more then are set down in our Bills, few being entred for such, but
those who die at Bedlam; and there all seem to die of their Lunacie, who
died Lunaticks; for there is much difference in computing the number of
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Lunaticks, that die (though of Fevers, and all other Diseases, unto which Lu-
nacie is no Supersedeas) and those, that die by reason of their Madness.

12. So that, this Casualty being so uncertain, I shall not force my self to
make any inference from the numbers, and proportions we finde in our
Bills concerning it: onely I dare ensure any man at this present, well in his
Wits, for one in the thousand, that he shall not die a Lunatick in Bedlam,
within these seven years, because I finde not above one in about one
thousand five hundred have done so.

13. The like use may be made of the Accompts of men, that made away
themselves, who are another sort of Madmen, that think to ease them-
selves of pain by leaping into Hell; or else are yet more Mad, so as to think
there is no such place; or that men may go to rest by death, though they
die in self-murther, the greatest Sin.

14. We shall say nothing of the numbers of those, that have been
Crowned, Killed by falls from Scaffolds, or by Carts running over them, ¢. be-
cause the same depends upon the casual Trade, and Employment of men,
and upon matters, which are but circumstantial to the Seasons, and Re-
gions we live in; and affords little of that Science, and Certainty we aim at.

15. We finde one Casualty in our Bills, of which though there be daily
talk, there is little effect, much like our abhorrence of Toads, and Snakes, as
most poisonous Creatures, whereas few men dare say upon their own
knowledge, they ever found harm by either; and this Casualty is the
French-Pox, gotten, for the most part, not so much by the intemperate use
of Venery (which rather causeth the Gowt) as of many common Women.

16. I say, the Bills of Mortality would take off these Bars, which keep some
men within bounds, as to these extravagancies: for in the afore-mentioned
229250 we finde not above 392 to haved died of the Pox. Now, forasmuch as
it is not good to let the World be lulled into a security, and belief of Impunity
by our Bills, which we intend shall not be onely as Deat/:’s-heads to put men
in minde of their Mortality, but also as Mercurial Statues to point out the most
dangerous ways, that lead us into it, and misery. We shall therefore shew,
that the Pox is not as the Toads, and Snakes afore-mentioned, but of a quite
contrary nature, together with the reason, why it appears otherwise.

17. Foreasmuch as by the ordinary discourse of the world it seems a
great part of men have, at one time or other, had some species of this dis-
ease, I wondering why so few died of it, especially because I could not
take that to be so harmless, whereof so many complained very fiercely;
upon inquirey I found that those who died of it out of the Hospitals (espe-
cially that of King’s-Land, and the Lock in Southwark) were returned of Ul-
cers, and Sores. And in brief I found, that all mentioned to die of the
French-Pox were retured [sic] by the Clerks of Saint Giles’s, and Saint Martin's
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in the Fields onely; in which place I understood that most of the vilest, and
most miserable houses of uncleanness were: from whence I concluded,
that onely hated persons, and such, whose very Noses were eaten of [sic]
were reported by the Searchers to have died of this too frequent Maladie.

18. In the next place, it shall be examined under what name, or Casual-
ties, such as die of these diseases are brought in: I say, under the Consump-
tion: forasmuch, as all dying thereof die so emaciated and lean (their Ulcers
disappearing upon Death) that the Old-women Searchers after the mist of
a Cup of Ale, and the bribe of a two-groat fee, instead of one, given them,
cannot tell whether this emaciation, or leanness were from a Phthisis,>® or
from an Hectick Fever,>® Atrophy, &c. or from an Infection of the Spermatick
parts, which in length of time, and in various disguises hath at last vitiated
the habit of the Body, and by disabling the parts to digest their nourish-
ment brought them to the condition of Leanness above-mentioned.

19. My next Observation is, that of the Rickets we finde no mention
among the Casualties; untill the year 1634, and then but of 14 for that
whole year.

20. Now the Question is, whether that Disease did first appear about
that time; or whether a Disease, which had been long before, did then first
receive its Name?

21. To clear this Difficulty out of the Bills (for I dare venture on no
deeper Arguments:) I enquired what other Casualties before the year
1634, named in the Bills, was most like the Rickets; and found, not onely by
Pretenders to know it, but also from other Bills, that Liver-grown was the
nearest. For in some years I finde Liver-grown, Spleen, and Rickets, put all to-
gether, by reson [sic] (as I conceive) of their likeness to each other. Here-
upon I added the Liver-growns of the year 1634, viz. 77, to the Rickets of the
same year, viz. 14. making in all 91 which Total, as also the Number 77 it
self, I compared with the Liver-grown of the precedent year, 1633, viz. 82.
All which shewed me, that the Rickets was a new Disease over and above.

22. Now, this being but a faint Argument, I looked both forwards and
backwards, and found, that in the year 1629, when no Rickets appeared,
there was but 94 Liver-growns; and in the year 1636 there was 99 Liver-
grown, although there were also 50 of the Rickets: onely this is not to be
denyed, that when the Rickets grew very numerous (as in the year 1660,
viz. to be 521) then there appeared not above 15 of Liver-grown.

23. In the year 1659 were 441 Rickets, and 8 Liver-grown. In the year
1658, were 476 Rickets, and 51 Liver-grown. Now, though it be granted that
these Diseases were confounded in the judgment of the Nurses, yet it is
most certain, that the Liver-grown did never but once, viz. Anno 1630, ex-
ceed 100 whereas Anno 1660, Liver-grown, and Rickets were 536.
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24. It is also to be observed, That the Rickets were never more numerous
then now, and that they are still increasing; for Anno 1649, there was but
190, next year 260, next after that 329, and so forwards, with some little
starting backwards in some years, untill the year 1660, which produced
the greatest of all.

25. Now, such backstartings seem to be universal in all things; for we do
not onely see in the progressive motion of the wheels of Watches, and in
the rowing of Boats, that there is a little starting, or jerking backwards be-
tween every step forwards, but also (if I am not much deceived) there ap-
peared the like in the motion of the Moon, which in the long Telescopes at
Gresham-College one may sensibly discern.

26. There seems also to be another new Disease, called by our Bills The
stopping of the Stomack, first mentioned in the year 1636, the which [sic]
Malady from that year to 1647, increased but from 6 to 29; Anno 1655 it
came to be 145.In 57, to 277. In 60, to 214. Now these proportions far ex-
ceeding the difference of proportion generally arising from the increase of
Inhabitants, and from the resort of Advenae to the City, shews there is some
new Disease, which appeareth to the Vulgar as A stopping of the Stomach.

27. Hereupon I apprehended, that this Stopping might be the Green-
sickness,*° for as much as I finde few, or none, to have been returned upon
that Accompt, although many be visibly stained with it. Now whether the
same be forborn out of shame, I know not? For since the world believes,
that Marriage cures it, it may seem indeed a shame, that any maid should
die uncured, when there are more Males then Females, that is, an overplus
of Husbands to all that can be Wives.

28. In the next place I conjectured, that this stopping of the Stomach
might be the Mother, for as much as I have heard of many troubled with
Mother-fits (as they call them) although few returned to have died of them;
which conjecture, if it be true, we may then safely say, That the Mother-fits
have also increased.

29. But I was somewhat taken off from thinking this stopping of the Stom-
ach to be the Mother, because I guessed rather the Rising of the Lights might
be it. For I remembered that some Women, troubled with the Mother-fits,
did complain of a choaking in their Throats. Now as I understand, it is more
conceivable, that the Lights, or Lungs (which I have heard called The Bel-
lows of the Body) not blowing, that is, neither venting out, nor taking in
breath, might rather cause such a Choaking, then that the Mother should
rise up thither, and do it. For me-thinks, when a woman is with childe,
there is a greater rising, and yet no such Fits at all.

30. But what I have said of the Rickets, and stopping of the Stomach, 1 do
in some measure say of the Rising of the Lights also, viz. that these Risings
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(be they what they will) have increased much above the general propor-
tion; for in 1629 there was but 44, and in 1660, 249, viz. almost six times
as many.

31. Now for as much as Rickets appear much in the Over-growing of Chil-
drens’ Livers, and Spleens (as by the Bills may appear) which surely may
cause stopping of the Stomach by squeezing, and crowding upon that part.
And for as much as these Choakings, or Risings of the Lights may proceed
from the same stuffings, as make the Liver, and Spleen to over-grow their
due proportion. And lastly, for as much as the Rickets, stopping of the Stom-
ach, and rising of the Lights, have all increased together, and in some kinde
of correspondent proportions; it seems to me, that they depend one upon
another. And that what is the Rickets in children may be the other in more
grown bodies; for surely children, which recover of the Rickets, may retain
somewhat sufficient to cause what I have imagined; but of this let the
learned Physicians consider, as I presume they have.

32. I had not medled thus far, but that I have heard, the first hints of
the circulation of the Blood were taken from a common Person’s wonder-
ing what became of all the blood which issued out of the heart, since the
heart beats above three thousand times an hour, although but one drop
should be pumpt out of it, at every stroke.

33. The Stone seemed to decrease: for in 1632, 33, 34, 35, and 36. there
died of the Stone, and Strangury, 254. And in the Years 1655, 56, 57, 58, 59,
and 1660, but 250, which numbers although in deed they be almost equal,
yet considering the Burials of the first named five Years were but half
those of the latter, it seems to be decreased by about one half.

34. Now the Stone, and Strangury, are diseases, which most men know,
that feel them, unless it be in some few cases, where (as I have heard
Physicians say) a Stone is held up by the Filmes of the Bladder, and so kept
from grating, or offending it.

35. The Gowt stands much at a stay, that is, it answers the general pro-
portion of the Burials; there dies not above one of 1000 of the Gowt, al-
though I believe that more die gowty. The reason is, because those that
have the Gowt, are said to be Long-livers, and therefore, when such die,
they are returned as Aged.

36. The Scurvy hath likewise increased, and that gradually from 12,
Anno 1629, to 95, Anno 1660.

37. The Tyssick seems to be quite worn away, but that it is probable the
same is entred as Cough, or Consumption.

38. Agues and Fevers are entred promiscuously, yet in the few Bills, wherein
they have been distinguished, it appears that not above one in 40, of the
whole are Agues.
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39. The Abortives, and Stil-born are about the twentieth part of those that
are Christned, and the numbers seem the same thirty Years ago as now,
which shews there were more proportion in those Years then now: or else
that in those latter Years due Accompts have not been kept of the Abortives,
as having been Buried without notice, and perhaps not in Church-Yards.

40. For that there hath been a neglect in the Accompts of the Christnings
is most certain, because untill the year 1642, we finde the Burials but equal
with the Christnings, or near thereabouts, but in 1648, when the differences
in Religion had changed the Government, the Christnings were but two
thirds of the burials. And in the year 1659, not half, viz. the burials were
14720 (of the Plague but 36) and the Christnings were but 5670, which great
disproportion could be from no other Cause, then that above-mentioned,
for as much as the same grew as the Confusions, and Changes grew.

41. Moreover, although the Bills give us in Anno 1659 but 5670 Christ-
nings, yet they give us 421 Abortives, and 226 dying in Child-bed, whereas
in the year 1631, when the Abortives were 410, that is, near the number of
the year 1659, the Christnings were 8288. Wherefore by the proportion of
Abortives Anno 1659, the Christnings should have been about 8500, but if
we shall reckon by the women dying in Child-bed, of whom a better Ac-
compt is kept then of Stil-borns, and Abortives, we shall finde Anno 1650,
there were 226 Child-beds; and Anno 1631, 112, viz. not 1/2. Wherefore I
conceive that the true number of the Christnings Anno 1659 is above dou-
ble to the 5690 set down in our Bills; that is about 11500, and then the
Christnings will come near the same proportion to the burials, as hath been
observed in former times.

42. In regular Times, when Accompts were well kept, we finde that not
above three in 200 died in Child-bed, and that the number of Abortives was
about treble to that of the women dying in Child-bed, from whence we
may probably collect, that not one woman of an hundred (I might say of
two hundred) dies in her Labour; for as much as there be other Causes of
a woman’s dying within the Moneth, then the hardness of her Labour.

43. If this be true in these Countries, where women hinder the facility of
their Child-bearing by affected straightning of their Bodies; then certainly in
America, where the same is not practised, Nature is little more to be taxed as
to women, then in Brutes, among whom not one in some thousands do die
of their deliveries: what I have heard of the Irish-women confirms me herein.

44. Before we quite leave this matter, we shall insert the causes, why
the Accompt of Christnings hath been neglected more then that of Burials:
one, and the chief whereof was a Religious Opinion against Baptizing of In-
fants, either as unlawfull, or unnecessary. If this were the onely reason, we
might by our defects of this kinde, conclude the growth of this Opinion,



48 EARLY ROOTS

and pronounce, that not half the People of England, between the years
1650, and 1660, were convinced of the need of Baptizing.

45. A second Reason was, The scruples, which many Publick Ministers
would make of the worthiness of Parents to have their Children Baptized,
which forced such questioned Parents, who did also not believe the neces-
sity of having their Children Baptized by such scrupulers, to carry their
Children unto such other Ministers, as having performed the thing, had
not the authority or command of the Register to enter the names of the
Baptized.

46. A third Reason was, That a little Fee was to be paid for Registrie.

47. Upon the whole matter it is most certain, that the number of Het-
erodox Believers was very great between the said year, 1650, and 1660,
and so peevish were they, as not to have the Births of their Children Reg-
istred, although thereby the time of their coming Age might be known, in
respect of such Inheritances, as might belong unto them; and withall by
such Registring it would have appeared unto what Parisiz each Childe had
belonged, in case any of them should happen to want its relief.

48. Of Convulsions there appeared very few, viz. but 52 in the year 1629,
which 1636 grew to 709, keeping about that stay, till 1659, though some-
times rising to about 1000.

49. It is to be noted, that from 1629 to 1636, when the Convulsions were
but few, the number of Chrysoms, and Infants was greater: for in 1629,
there was of Chrysoms, and Infants 2596, and of the Convulsion 52, viz. of
both, 2648. And in 1636 there was of Infants 1895, and of the Convulsions
709, in both 2604, by which it appears, that this difference is likely to be
onely a confusion in the Accompts.

50. Moreover, we finde that for these later years, since 1636, the Total of
Convulsions and Chrysoms added together are much less, viz. by about 400 or
500, per Annum, then the like Totals from 1626 to 36, which makes me
think, that Teets also were thrust in under the Title of Chrysoms, and Infants,
in as much as in the said years, from 1629 to 1639, the number of Worms,
and Teeth, wants by about 400 per Annum of what we find in following years.

CHAPTER IV
Of the Plague

1. Before we leave to discourse of the Casualties, we shall add something
concerning that greatest Disease, or Casualty of all, The Plague.

There have been in London, within this Age, four Times of great Mortal-
ity, that is to say, the years 1592 and 1593, 1603, 1625, and 1636.



JOHN GRAUNT 49

There died Anno 1592 from

March to December 25886
Whereof of the Plague 11503
Anno 1593 17844
Whereof of the Plague 10662
Christned in the said year 4021
Anno 1603 within the same space

of time were Buried 37294
Whereof of the Plague 30561

Anno 1625 within the same space, 51758
Whereof of the Plague 35417
Anno 1636 from April to December 23359
Whereof of the Plague 10400

2. Now it is manifest of it self, in which of these years most died; but in
which of them was the greatest Mortality of all Diseases in general, or of
the Plague in particular, we discover thus. In the year 1592, and 1636, we
finde the proportion of those dying of the Plague in the whole to be near
alike, that is about 10 to 23, or 11 to 25, or as about two to five.

3. In the year 1625 we finde the Plague to bear unto the whole in pro-
portion as 35 to 51, or 7 to 10, that is almost the triplicate of the former
proportion, for the Cube of 7 being 343 and the Cube of 10 being 1000, the
said 343 is not 2/5 of 1000.

4. In Anno 1603 the proportion of the Plague to the whole was as 30 to
37, viz. as 4 to 5, which is yet greater then that last of 7 to 20. For if the
Year 1625 had been as great a Plague-Year as 1603 there must have died
not onely 7 to 10, but 8 to 10, which in those great numbers makes a vast
difference.

5. We must therefore conclude the Year 1603 to have been the greatest
Plague-Year of this age.

6. Now to know in which of these 4 was the greatest Mortality at large,
we reason thus,

7. From whence it appears, that Anno 1636, the Christnings were about
2/5 parts of the Burials. Anno 1592, but 1/6, but in the Year 1603 and
1625 not above an eighth, so that the said two Years were the Years of
greatest Mortality. We said that the year 1603 was the greatest Plague year.
And now we say, that the same was not a greater year of Mortality than
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Buried 26490 6
Anno 1592 or as
Christned 4277 1
There died in the whole 38244 8
Anno 1603 Year of all or as
Christned 4784 1
Tto8or Died in the whole | 54265 8
Anno 1625 Year or as
1%to 10 Christned 6983 1
There died, ut supra 23359 5
Anno 1636 or as
Christned 9522 2

Anno 1625. Now to reconcile these two Positions, we must alledg, that Anno
1625 there was errour in the Accompts, or Distinctions of the Casualties;
that is, more died of the Plague than were accompted for under that name.
Which Allegation we also prove, thus, viz.

8. In the said year 1625 there are said to have died of the Plague 35417
and of all other Diseases 18848, whereas in the years, both before and after
the same, the ordinary number of burials was between 7 and 8000, so that
if we add about 11000 (which is the difference between 7 and 18) to our
35 the whole will be 46000 which bears to the whole 54000 as about 4 to
5, thereby rendering the said year 1625 to be as great a Plague- year as that
of 1603 and no greater, which answers to what we proved before, viz. that
the Mortality of the two Years was equal.

9. From whence we may probably suspect that about 1/4 part more
died of the Plague then are returned for such; which we further prove by
noting, that Anno 1636 there died 10400 of the Plague, the 1/4 whereof is
2600. Now there are said to have died of all diseases that Year 12959 out
of which number deducting 2600 there remains 10359 more then which
there died not in several years next before and after the said year 1636.

10. The next Observation we shall offer is, that the Plague of 1603 lasted
eight Years. In some whereof there died above 4000, in others above
2000, and in but one less then 600: whereas in the Year 1624 next pre-
ceding, and in the year 1626 next following the said great Plague-year
1625. There died in the former but 11, and in the latter but 134 of the
Plague. Moreover in the said year 1625 the Plague decreased from its ut-
most number 4461 a week, to below 1000 within six weeks.

11. The Plague of 1636 lasted twelve Years, in eight whereof there died
2000 per annum one with another, and never under 300. The which
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shews, that the Contagion of the Plague depends more upon the Disposi-
tion of the Air, then upon the Effluvia from the Bodies of Men.

12. Which also we prove by the sudden jumps, which the Plague hath
made, leaping in one Week from 118 to 927: and back again from 993 to
258: and from thence again the very next Week to 852. The which effects
must surely be rather attributed to change of the Air, then of the Constitu-
tion of Men’s bodies, otherwise then as this depends upon that.

13. It may be also noted, that many times other Pestilential Diseases, as
Purple-Feavers, Small-Pox, ¢c. do forerun the Plague a Year, two or three, for
in 1622, there died but 8000; in 1623, 11000; in 24, about 12000; till in
1625 there died of all Diseases above 54000.

CHAPTER V
Other Observations upon the Plague, and Casualties

1. The Decrease, and Increase of People is to be reckoned chiefly by Christ-
nings, because few bear children in London but Inhabitants, though others
die there. The Accompts of Christnings were well kept, untill differences in
Religion occasioned some neglect therein, although even these neglects we
must confess to have been regular, and proportionable.

2. By the numbers and proportions of Christnings, therefore we observe
as followeth, viz.

First, That (when from December, 1602, to March following, there was
little, or no Plague) then the Christnings at a Medium, were between 110, and
130 per Week, few Weeks being above the one, or below the other; but
when from thence to July the Plague increased, that then the Christenings
decreased to under 90.

Secondly, The Question is, Whether Teeming-women died, or fled, or
miscarried? The later at this time, seems most probable, because even in
the said space, between March, and July, there died not above twenty per
Week of the Plague, which small number could neither cause the death, or
flight of so many Women, as to alter the proportion 1/4 part lower.

3. Moreover, we observe from the 21 of July to the 21 of October, the
Plague increasing, reduced the Christnings to 70 at a Medium, diminishing
the above proportion, down to 2/5. Now the cause of this must be flying,
and death, as well as miscarriages, and Abortions; for there died within
that time about 25000, whereof many were certainly Women with childe,
besides the fright of so many dying within so small a time might drive
away so many others, as to cause this effect.

4. From December 1624, to the middle of April 1625, there died not
above 5 a Week of the Plague one with another. In this time, the Christnings
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were one with another 180. The which decreased gradually by the 22 of
September to 75, or from the proportion of 12 to 5, which evidently squares
with our former Observation.

5. The next Observation we shall offer, is, The time wherein the City
hath been Re-Peopled after a great Plague; which we affirm to be by the sec-
ond year. For in 1627, the Christnings (which are our Standard in this
Case) were 8408, which in 1624 next preceding the Plague year 1625 (that
had swept away above 54000) were but 8299, and the Christnings of 1626
(which were but 6701) mounted in one year to the said 8408.

6. Now the Cause hereof, for as much as it cannot be a supply by Pro-
creations; Ergo, it must be by new Affluxes to London out of the Countrey.

7. We might fortifie this Assertion by shewing, that before the Plague-
year, 1603, the Christnings were about 6000, which were in that very year
reduced to 4789, but crept up the next year 1604, to 5458, re covering
their former ordinary proportion in 1605 of 6504, about which proportion
it stood till the year 1610.

8. I say, it followeth, that, let the Mortality be what it will, the City re-
pairs its loss of Inhabitants within two years, which Observation lessens
the Objection made against the value of houses in London, as if they were
liable to great prejudice through the loss of Inhabitants by the Plague.

CHAPTER VI
Of the Sickliness, Healthfulness, and Fruitfulness of Seasons

1. Having spoken of Casualties, we come next to compare the sickliness,
healthfulness, and fruitfulness of the several Years, and Seasons, one with
another. And first, having in the Chapters aforegoing mentioned the sev-
eral years of Plague, we shall next present the several other sickly years;
we meaning by a sickly Year, such wherein the Burials exceed those, both
of the precedent, and the subsequent years, and not above 200 dying of
the Plague, for such we call Plague-Years; and this we do, that the World
may see, by what spaces, and intervals we may hereafter expect such
times again. Now, we may not call that a more sickly year, wherein more
die, because such excess of Burials may proceed from increase, and access
of People to the City onely.

2. Such sickly years were 1618, 20, 23, 24, 1632, 33, 34, 1649, 52, 54,
56, 58, 61, as may be seen by the Tables.

3. In reference to this Observation, we shall present another, namely,
That the more sickly the years are, the less fecund, or fruitfull of Children
also they be, which will appear, if the number of Children born in the said
sickly years be less, then that of the years both next preceding, and the
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next following; all which, upon view of the Tables, will be found true, ex-
cept in a very few Cases, where sometimes the precedent, and sometimes
the subsequent years vary a little, but never both together. Moreover, for
the confirmation of this Truth, we present you the year 1660, where the
Burials were fewer then in either of the two next precedent years by 2000,
and fewer then in the subsequent by above 4000. And withall, the num-
ber of Christnings in the said year 1660 was far greater then in any of the
three years next aforegoing.

4. As to this year 1660, although we could not be thought Superstitious,
yet is it not to be neglected, that in the said year was the King's Restauration
to his Empire over these three Nations, as if God Almighty had caused the
healthfulness and fruitfulness thereof to repair the Bloodshed, and Calamities
suffered in his absence. I say, this conceit doth abundantly counterpoise the
Opinion of those who think great Plagues come in with Kings [sic] reigns, be-
cause it hapned so twice, viz. Anno 1603, and 1625, whereas as well the year
1648, wherein the present King commenced his right to reign, as also the
year 1660, wherein he commenced the exercise of the same, were both em-
inently healthfull, which clears both Monarchie, and our present King's Fam-
ilie from what seditious men have surmised against them.

5. The Diseases, which beside the Plague make years unhealthfull in
this City, are Spotted Feavers, Small Pox, Dysentery, called by some The Plague
in the Guts, and the unhealthfull Season is the Autumn.

CHAPTER VII
Of the difference between Burials, and Christnings

1. The next Observation is, That in the said Bills there are far more
Burials, then Christnings. This is plain, depending onely upon Arithmetical
computation; for, in 40 years, from the year 1603, to the year 1644, exclu-
sive of both years, there have been set down (as happening within the
same ground, space, or Parishes) although differently numbered, and di-
vided, 363935 Burials, and but 330747 Christnings within the 97, 16, and
10 out-Parishes, those of Westminster, Lambeth, Newington, Redriff, Stepney,
Hackney, and Islington, not being included.

2. From this single Observation it will follow, That London hath de-
creased in its People, the contrary whereof we see by its daily increase of
Buildings upon new Foundations, and by the turning of great Palacious
Houses into small Tenements. It is therefore certain, that London is sup-
plied with People from out of the Countrey, whereby not onely to repair
the overplus difference of Burials above-mentioned, but likewise to in-
crease its Inhabitants according to the said increase of housing.



54 EARLY ROOTS

3. This supplying of London seems to be the reason, why Winchester, Lin-
coln, and several other Cities have decreased in their Buildings, and conse-
quently in their Inhabitants. The same may be suspected of many Towns in
Cornwal, and other places, which probably, when they were first allowed
to send Burgesses to the Parliament, were more populous then now, and
bore another proportion to London then now; for several of those Bur-
roughs send two Burgesses, whereas London it self sends but four, although
it bears the fifteenth part of the charge of the whole Nation in all Publick
Taxes, and Levies.

4. But, if we consider what I have upon exact enquiry found true, viz.
That in the Countrie, within ninetie years, there have been 6339 Christ-
nings, and but 5280 Burials, the increase of London will be salved without
inferring the decrease of the People in Countrie; and withall, in case all
England have but fourteen times more People then London, it will appear,
how the said increase of the Country may increase the People, both of
London, and it self; for if there be in the 97, 16, 10, and 7 Parishes, usually
comprehended within our Bills, but 460000, for those in, and about Lon-
don, there remains 5980000 in the Countrie, the which increasing about
1/7 part in 40 years, as we shall hereafter prove, doth happen in the
Countrie, the whole increase of the Countrie will be about 854000 in the
said time, out of which number, if but about 250000 be sent up to London
in the said 40 years, viz. about 6000 per Annum, the said Missions will make
good the alterations, which we finde to have been in, and about London,
between the years 1603 and 1644 above-mentioned. But that 250000 will
do the same, I prove thus, viz. in the 8 years, from 1603 to 1612, the Buri-
als in all the Parishes, and of all Diseases, the Plague included, were at a
Medium 9750 per Annum. And between 1635 and 1644 were 18000, the
difference whereof is 8250, which is the Total of the increase of the Burials
in 40 years, that is about 206 per Annum. Now, to make the Burials in-
crease 206 per Annum, there must be added to the City thirty times as
many (according to the proportion of 3 dying out of 41 Families) viz. 6180
Advenae, the which number multiplied again by the 40 years, makes the
Product 247200, which is less then the 250000 above propounded; so as
there remains above 600000 of increase in the Countrie within the said 40
years, either to render it more populous, or send forth into other Colonies,
or Wars. But that England hath fourteen times more People, is not im-
probable, for the Reasons following.

1. London is observed to bear about the fifteenth proportion of the whole
Tax.

2. There is in England, and Wales, about 39000 square Miles of Land, and
we have computed that in one of the greatest Parishes in Hampshire, be-
ing also a Market-Town, and containing twelve square Miles, there are
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220 souls in every square Mile, out of which I abate 1/4 for the over-
plus of People more in that parish, then in other wilde Counties. So as
the 3/4 parts of the said 220, multiplied by the Total of square Miles,
produces 6400000 souls in all London included.

3. There are about 100000 parishes in England, and Wales, the which, al-
though they should not contain the 1/3 part of the Land, nor the 1/4 of
the People of that Country-Parish, which we have examined, yet may
be supposed to contain about 600 People, one with another, according
to which Accompt there will be six Millions of People in the nation. I
might add, that there are in England, and Wales, about five and twenty
Millions of Acres at 16 1/2 Foot to the Perch; and if there be six Millions
of People, then there is about four Acres for every head, which how well
it agrees to the Rules of Plantation, I leave unto others, not onely as a
means to examine my Assertion, but as an hint to their enquiry con-
cerning the fundamental Trade, which is Husbandrie, and Plantation.

4. Upon the whole matter we may therefore conclude, That the People of
the whole Nation do increase, and consequently the decrease of Win-
chester, Lincoln, and other like places, must be attributed to other Rea-
sons, then that of refurnishing London onely.

5. We come to shew, why although in the Country the Christnings ex-
ceed the Burials, yet in London they do not. The general Reason of this
must be, that in London the proportion of those subject to die unto those
capable of breeding is greater than in the Country; That is, let there be an
hundred Persons in London, and as many in the Country; we say, that if
there be 60 of them Breeders in London, there are more then 60 in the
Country, or else we must say, that London is more unhealthfull, or that it
enclines men and women more to Barrenness, then the Country, which
by comparing the Burials, and Christnings of Hackney, Newington, and
other Country-Parishes, with the most Smoaky, and Stinking parts of the
City, is scarce discernable in any considerable degree.

6. Now that the Breeders in London are proportionally fewer then those
in the Country arises from these reasons, viz.

1. All that have business to the Court of the King, or to the Courts of Jus-
tice, and all Country-men coming up to bring Provisions to the City, or
to buy Foreign Commodities, Manufactures, and Rarities, do for the
most part leave their Wives in the Country.

2. Persons coming to live in London out of curiosity, and pleasure, as also
such as would retire, and live privately, do the same, if they have any.

3. Such, as come up to be cured of Diseases, do scarce use their Wives pro
tempore.
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4. That many Apprentices of London, who are bound seven, or nine years
from Marriage, do often stay longer voluntarily.

5. That many Sea-men of London leave their Wives behind them, who are
more subject to die in the absence of their Husbands, then to breed ei-
ther without men, or with the use of many promiscuously.

6. As for unhealthiness it may well be supposed, that although seasoned
Bodies may, and do live near as long in London, as elsewhere, yet new-
comers, and Children do not, for the Smoaks, Stinks, and close Air are
less healthfull than that of the Country; otherwise why do sickly Per-
sons remove into the Country Air? And why are there more old men in
Countries then in London, per rata? And although the difference in
Hackney, and Newington, above-mentioned, be not very notorious, yet
the reason may be their vicinity to London, and that the Inhabitants are
most such, whose bodies have first been impaired with the London air,
before they withdraw thither.

7. As to the causes of Barrenness in London, 1 say, that although there
should be none extraordinary in the Native Air of the place, yet the in-
temperance in feeding, and especially the Adulteries and Fornications,
supposed more frequent in London then elsewhere, do certainly hinder
breeding. For a Woman, admitting 10 Men, is so far from having ten times
as many Children, that she hath none at all.

8. Add to this, that the minds of men in London are more thoughtfull
and full of business then in the Country, where their work is corporal
Labour, and Exercizes. All which promote Breedings, whereas Anxieties of
the minde hinder it.

CHAPTER VIII
Of the difference between the numbers of Males, and Females

1. The next Observation is, That there be more Males then Females.
There have been Buried from the year 1628, to the year 1662, exclusive,
209436 Males, and but 190474 Females: but it will be objected, that in Lon-
don it may indeed be so, though otherwise elsewhere; because London is
the great Stage and Shop of business, wherein the Masculine Sex bears the
greatest part. But we Answer, That there have been also Christned within
the same time, 139782 Males, and but 130866 Females, and that the
Country Accompts are consonant enough to those of London upon this
matter.

2. What the Causes hereof are, we shall not trouble our selves to con-
jecture, as in other Cases, onely we shall desire, that Travellers would en-
quire whether it be the same in other Countries.
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3. We should have given an Accompt, how in every Age these propor-
tions change here, but that we have Bills of distinction but for 32 years, so
that we shall pass from hence to some inferences from this Conclusion; as
first,

I. That Christian Religion, prohibiting Polygamy, is more agreeable to
the Law of Nature, that is the Law of God, then Mahumetism, and oth-
ers, that allow it; for one man his having many women, or wives by
Law, signifies nothing, unless there were many women to one man
in nature also.

II. The obvious Objection hereunto is, That one Horse, Bull, or Ram,
having each of them many Females, do promote increase. To which
I Answer, That although perhaps there be naturally, even of these
species, more Males then Females, yet artificially, that is, by making
Geldings, Oxen, and Weathers, there are fewer. From whence it will
follow, That when by experience it is found how many Ews (sup-
pose twenty) one Ram will serve, we may know what proportion of
male-Lambs to castrate, or geld, viz. nineteen, or thereabouts: for if
you emasculate fewer, viz. but ten, you shall by promiscuous copu-
lation of each of those ten with two Females, (in such as admit the
Male after conception) hinder the increase so far, as the admittance
of two Males will do it: but, if you castrate none at all, it is highly
probable, that every of the twenty Males copulating with every of
the twenty Females, there will be little, or no conception in any of
them all.

III. And this I take to be truest Reason, why Foxes, Wolves, and other
Vermin Animals that are not gelt, increase not faster then Sheep,
when as so many thousands of these are daily Butchered, and very
few of the other die otherwise then of themselves.

4. We have hitherto said there are more Males, then Females; we say
next, That the one exceed the other by about a thirteenth part; so that al-
though more men die violent deaths then women, that is, more are slain
in Wars, killed by mischance, drowned at Sea, and die by the Hand of Justice.
Moreover, more men go to Colonies, and travel into foreign parts, then
women. And lastly, more remain unmarried, then of women, as Fellows of
Colleges, and Apprentises, above eighteen, ¢k. yet the said thirteenth part
difference bringeth the business but to such a pass, that every woman
may have an Husband, without the allowance of Polygamy.

5. Moreover, although a man be Proflique fourty years, and a woman
but five and twenty, which makes the males to be as 560 to 325 Females,
yet the causes above named, and the later marriage of the men, reduce all
to an equality.
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6. It appearing, that there were fourteen men to thirteen women, and
that they die in the same proportion also, yet I have heard Physicians say,
that they have two women Patients to one man, which Assertion seems
very likely; for that women have either the Green-sickness, or other like
Distempers, are sick of Breedings, Abortions, Child-bearing, Sore-breasts, Whites,
Obstructions, Fits of the Mother, and the like.

7. Now, from this it should follow, that more women should die then
men, if the number of Burials answered in proportion to that of Sick-
nesses: but this must be salved, either by the alledging, that the Physicians
cure those Sicknesses, so as few more die, then if none were sick; or else
that men, being more intemperate then women, die as much by reason of
their Vices, as the women do by the Infirmitie of their Sex, and conse-
quently, more Males being born, then Females, more also die.

8. In the year 1642 many Males went out of London into the Wars then
beginning, in so much, as I expected in the succeeding year, 1643, to have
found the Burials of Females to have exceeded those of Males, but no alter-
ation appeared; for as much, as I suppose, Trading continuing the same in
London, all those who lost their Apprentices had others out of the Countrey;
and if any left their Trades, or Shops, that others forthwith succeeded
them: for if employment for hands remain the same, no doubt but the
number of them could not long continue in disproportion.

9. Another pregnant Argument to the same purpose (which hath al-
ready been touched on) is, That although in the very year of the Plague, the
Christnings decreased, by the dying and flying of Teeming- women, yet the
very next year after, they increased somewhat, but the second after, to as
full a number as in the second year before the said Plague: for I say again, if
there be encouragement for an hundred in London, that is a Way how an
hundred may live better then in the Countrey, and if there be void housing
there to receive them, the evacuating of a 1/4th, or 1/3 part of that num-
ber, must soon be supplied out of the Countrey; so as, the great Plague doth
not lessen the Inhabitants of the City, but of the Countrey, who in a short
time remove themselves from hence thither, so long, untill the City for
want of receit and encouragement, regurgitates and sends them back.

10. From the difference between Males and Females, we see the reason
of making Eunuchs in those places where Polygamy is allowed, the latter
being useless as to multiplication, without the former, as was said before
in the case of Sheep and other Animals, usually gelt in these Countries.

11. By consequence, this practise of Castracon serves as well to promote
increase as to meliorate the Flesh of those Beasts that suffer it. For that
Operation is equally practised upon Horses which are not used for Food, as
upon those that are.
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12. In Popish Countries where Polygamy is forbidden, if a greater num-
ber of Males oblige themselves to Caelibate then the natural overplus or dif-
ference between them and Females amounts unto; then multiplication is
hindred; for if there be eight Men to ten women, all of which eight men
are married to eight of the ten Women, then the other two bear no Chil-
dren, as either admitting no Man at all, or else admitting Men as Whores
(that is more then one) which commonly procreates no more then if none
at all had been used: or else such unlawfull Copulations beget Concep-
tions but to frustrate them by procured Abortions or secret Murthers, all
which returns to the same reckoning. Now, if the same proportion of
women oblige themselves to a single life likewise, then such obligation
makes no change in the matter of encrease.

13. From what hath been said, appears the reason why the Law is, and
ought to be so strict against Fornications and Adulteries, for if there were
universal liberty, the Increase of Mankind would be but like that of Foxes
at best.

14. Now forasmuch as Princes are not only Powerfull but Rich, accord-
ing to the number of their People (Hands being the Father, as Lands are
the Mother, and Womb of Wealth) it is no wonder why states by encour-
aging Marriage, and hindering Licentiousness, advance their own Interest,
as well as preserve the Laws of God from contempt, and Violation.

15. It is a Blessing to Man-kind, that by this overplus of Males there is this
natural Bar to Polygamy: for in such a state Women could not live in that par-
ity, and equality of expence with their Husbands, as now, and here they do.

16. The reason whereof is, not, that the Husband cannot maintain as
splendidly three, as one; for he might, having three Wives, live himself
upon a quarter of his Income, that is in a parity with all three, as-well as,
having but one, live in the same parity at half with her alone: but rather,
because that to keep them all quiet with each other, and himself, he must
keep them all in great aw, and less splendor, which power he having will
probably use it to keep them all as low, as he pleases, and at no more cost
then makes for his own pleasure; the poorest Subjects (such as this plural-
ity of Wives must be) being the most easily governed.

CHAPTER IX
Of the growth of the City

1. In the year 1593 there died in the ninety seven Parishes within the
walls, and the sixteen without the walls (besides 421 of the Plague) 3508.
And the next year 3478, besides 29 of the Plague: in both years 6986. Twenty
years after, there died in the same ninety seven, and sixteen Parishes, 12110,
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viz. Anno 1614, 5873; and Anno 1615, 6237: so as the said Parishes are in-
creased, in the said time, from seven to twelve, or very near therebouts.

2. Moreover, the burials within the like space of the next twenty years,
viz. Anno 1634, and 1635, were 15625, viz. as about twenty four to thirty
one: the which last of the three numbers, 15625, is much more than dou-
ble to the first 6986, viz. the said Parishes have in fourty years increased
from twenty three to fifty two.

3. Where is to be noted, That although we were necessitated to com-
pound the said ninety seven with the sixteen Parishes, yet the sixteen
Parishes have increased faster then the ninety seven. For, in the year
1620, there died within the walls 2726, and in 1660 there died but 3098
(both years being clear of the Plague) so as in this fourty years the said
ninety seven Parishes have increased but from nine to ten, or thereabouts,
because the housing of the said ninety seven Parishes could be no other-
wise increased, then by turning great Houses into Tenements, and build-
ing upon a few Gardens.

4. In the year 1604, there died in the ninety seven Parishes 1518, and
of the Plague 260. And in the year 1660, 3098, and none of the Plague, so
as in fifty six years the said Parishes have doubled: Where note, that foras-
much as the said year 1604 was the very next year after the great Plague,
1603 (when the City was not yet re-peopled) we shall rather make the
comparison between 2014, which died Anno 1605, and 3431 Anno 1659,
choosing rather from hence to assert, that the said ninety seven, and six-
teen Parishes encreased from twenty to thirty four, or from ten to seven-
teen in fifty four years, then from one to two in fifty six, as in the last
aforegoing Paragraph is set down.

5. Anno 1605, there died in the sixteen out-Parishes 2974, and Anno
1659, 6988, so as in the fifty four years, the said Parishes have encreased
from three to seven.

6. Anno 1605 there died in the eight out-parishes, 960, Anno 1659, there
died in the same scope of Ground, although called now ten Parishes (the
Savoy, and Covent-Garden being added) 4301, so as the said Parishes have
encreased within the said fifty four years, more then from one to four.

7. Moreover, there was buried in all, Anno 1605, 5948, and Anno 1659
14720, viz. about two to five.

8. Having set down the proportions, wherein we find the said three great
Divisions of the whole Pyle, call’d London, to have encreased; we come next
to shew what particular Parishes have had the most remarkable share in
these Augmentations, viz. of the ninty seven Parishes within the Walls the
Increase is not very discernable, but where great houses formerly belonging
to Noblemen before they built others neer White-hall, have been turned
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into Tenements, upon which Accompt A/hallows on the wall is encreased, by
the conversion of the Marquess of Winchesters house, lately the Spanish Am-
bassadors, into a New street, the like of Alderman Freeman, and La Motte
neer the Exchange, the like of the Earl of Arundells in Loathbury, the like of
the Bishop of London’s Palace, the Dean of Paul’s, and the Lord River’s
house, now in hand, as also of the Dukes-Place, and others heretofore.

9. Of the sixteen Parishes next without the Walls, Saint Gile’s Criplegate
hath been most inlarged, next to that, Saint Olave’s Southwark, then Saint
Andrews Holborn, then White-Chappel, the difference in the rest not being
considerable.

10. Of the out Parishes now called ten, formerly nine, and before that
eight, Saint Gile’s, and Saint Martins in the fields, are most encreased, notwith
standing Saint Pauls Covent-Garden was taken out of them both.

11. The general observation which arises from hence is, That the City of
London gradually removes Westward, and did not the Royal exchange, and
London-Bridg stay the Trade, it would remove much faster, for Leaden-Hall-
street, Bishops-gate, and part of Fan-church-street, have lost their ancient Trade,
Grace-Church-street indeed keeping it self yet entire, by reason of its con-
junction with, and relation to London-Bridg.

12. Again, Canning-street, and Watlin-street have lost their Trade of Woolen-
Drapery to Paul’s Church-yard, Ludgate-hill, and Fleet-street; the Mercery is
gone from out of Lombard-street, and Cheapside, into Pater-Noster-Row, and
Fleet-street.

13. The reasons whereof are, that the King's Court (in old times fre-
quently kept in the City) is now always at Westminster. Secondly, the use of
Coaches, whereunto the narrow streets of the old City are unfit, hath
caused the building of those broader streets in Covent-Garden, ¢k.

14. Thirdly, where the Consumption of Commodity is, viz. among the
Gentry, the vendors of the same must seat themselves.

15. Fourthly, the cramming up of the voyd spaces, and gardens within
the Walls, with houses, to the prejudice of Light, and Air, have made men
Build new ones, where they less fear those inconveniences.

16. Conformity in Building to other civil Nations hath disposed us to let
our old Wooden dark houses fall to decay, and to build new ones,
whereby to answer all the ends above-mentioned.

17. Where note, that when Lud-gate was the onely Western Gate of the
city, little Building was Westward thereof. But when Holborn began to en-
crease New-gate was made. But now both these Gates are not sufficient for
the Communication between the Walled City, and its enlarged Western Sub-
urbs, as dayly appears by the intolerable stops and embaresses of Coaches
near both these Gates, especially Lud-gate.
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CHAPTER X
Of the Inequality of Parishes

1. Before we pass from hence, we shall offer to consideration the ine-
quality of Parishes in, and about London, evident in the proportion of
their respective Burials; for in the same year were buried in Cripple-gate-
Parish 1191, that but twelve died in Trinity-Minories, St. Saviour’s South-
wark, and Botolph'’s Bishop-gate, being of the middle size, as burying five
and 600 per Annum; so that Cripple-gate is an hundred times as big as the
Minories, and 200 times as big as St. John the Euangelist’s, Mary-Cole-church,
Bennet’s Grace-church, Matthew-Friday-street, and some others within the
City,

2. Hence may arise this Question, Wherefore should this inequality be
continued? If it be Answered, Because that Pastours of all sorts, and sizes of
Abilities, may have benefices, each man according to his merit: we An-
swer, That a two hundredth part of the best parson’s learning is scarce
enough for a Sexton. But besides, there seems no reason of any differences
at all, it being as much Science to save one single soul, as one thousand.

3. We encline therefore to think the Parishes should be equal, or near,
because, in the Reformed Religions, the principal use of Churches is to Preach
in: now the bigness of such a Church ought to be no greater, then that,
unto which the voice of a Preacher of middling Lungs will easily extend; I
say, easily, because they speak an hour, or more together.

4. The use of such large Churches, as Paul’s, is now wholly lost, we hav-
ing no need of saying perhaps fifty Masses all at one time, nor of making
those grand Processions frequent in the Romish church; nor is the shape of
our Cathedral proper at all for our Preaching auditories, but rather the Figure
of an Amphi-Theatre with Galleries, gradually over-looking each other; for
unto this Condition the Parish-Churches of London are driving apace, as
appears by the many Galleries every day built in them.

5. Moreover, if Parishes were brought to the size of Colman-street,
Alhallows-Barking, Christ-Church, Black-Friers, &c. in each whereof die be-
tween 100 and 150, per Annum, then an hundred Parishes would be a fit,
and equal Division of this great charge, and all the Ministers (some whereof
have now scarce fourty pounds per Annum) might obtain a subsistence.

6. And lastly, The Church-Wardens, and Over-seers of the Poor might finde it
possible to discharge their Duties, whereas now in the greater out-Parishes
many of the poorer Parishioners through neglect do perish, and many vi-
cious persons get liberty to live as they please, for want of some heedfull
Eye to overlook them.
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CHAPTER XI
Of the number of Inhabitants

1. There have been several times in company with men of great experi-
ence in this City, and have heard them talk seldom under Millions of Peo-
ple to be in London, all which I was apt enough to believe, untill, on a
certain day, one of eminent Reputation was upon occasion asserting, that
there was in the year 1661 two Millions of People more then Anno 1625,
before the great Plague; 1 must confess, that, until this provocation, I had
been frighted with that misunderstood example of David, from attempting
any computation of the People of this populace place; but hereupon I both
examined the lawfulness of making such enquiries, and, being satisfied
thereof, went about the work itself in this manner: viz.

2. First, I imagined, That, if the Conjecture of the worthy Person afore-
mentioned had any truth in it, there must needs be about six, or seven
Million of People in London now; but repairing to my Bills T found, that
not above 15000 per Annum were buried, and consequently, that not
above one in four hundred must die per Annum, it the Total were but six
Millions.

3. Next considering, That it is esteemed an even Lay, whether any man
lives ten years longer, I supposed it was the same, that one of any 10
might die within one year. But when I considered, that of the 15000
afore-mentioned about 5000 were Abortive, and Stil-born, or died of Teeth,
Convulsion, Rickets, or as Infants, and Chrysoms, and Aged. [sic] 1 concluded,
that of men, and women, between ten and sixty, there scarce died 10000
per Annum in London, which number being multiplied by 10, there must
be but 100000 in all, that is not the 1/60 part of what the Alderman imag-
ined. These were but sudden thoughts on both sides, and both far from
truth, I thereupon endeavoured to get a little nearer, thus: viz.

4.1 considered, that the number of Child-bearing women might be about
double to the Births: forasmuch as such women, one with another, have
scarce more then one Childe in two years. The number of Births I found, by
those years, wherein the Registries were well kept, to have been somewhat
less then the Burials. The Burials in these late years at a Medium are about
13000, and consequently the Christnings not above 12000. I therefore es-
teemed the number of Teeming women to be 24000: then I imagined, that
there might be twice as many Families, as of such women; for that there
might be twice as many women Aged between 16 and 76, as between 16
and 40, or between 20 and 44; and that there were about eight Persons in
a Family, one with another, viz. the Man, and his Wife, three Children, and
three Servants, or Lodgers: now 8 times 48000 makes 384000.



64 EARLY ROOTS

5. Secondly, I finde by telling the number of Families in some Parishes
within the walls, that 3 out of 11 families per an. Have died: wherefore,
13000 having died in the whole, it should follow, there were 48000 Fam-
ilies according to the last mentioned Accompt.

6. Thirdly, the Accompt, which I made of the Trayned-Bands, and auxil-
iary Souldiers, doth enough justify this Accompt.

7. And lastly I took the Map of London set out in the year 1658 by
Richard Newcourt, drawn by a scale of Yards. Now I guessed that in 100
yards square there might be about 54 Families, supposing every house to
be 20 foot in the front: for on two sides of the said square there will be 100
yards of housing in each, and in the two other sides 80 each; in all 360
yards: that is 54 Families in each square, of which there are 220 within
the Walls, making in all 11880 Families within the Walls. But forasmuch
as there dy within the Walls about 3200 per Annum, and in the whole
about 13000; it follows, that the housing within the Walls is 1/4 part of
the whole, and consequently, that there are 47520 Families in, and about
London, which agrees well enough with all my former computations: the
worst whereof doth sufficiently demonstrate, that there are no Millions of
People in London, which nevertheless most men do believe, as they do,
that there be three Women for one Man, whereas there are fourteen Men
for thirteen Women, as else where hath been said.

8. We have (though perhaps too much at Random) determined the
number of the inhabitants of London to be about 384000: the which being
granted, we assert, that 199112 are Males, and 184886 Females.

9. Where as we have found, that of 100 quick Conceptions about 36 of
them die before they be six years old, and that perhaps but one surviveth
76, we, having seven Decads between six and 76, we sought six mean pro-
portional numbers between 64, the remainer, living at six years, and the
one, which survives 76, and finde, that the numbers following are practi-
cally near enough to the truth; for men do not die in exact Proportions,
nor in Fractions: from when arises this Table following.

Viz. of 100 there dies The fourth 6
within the first six years 36 | The next 4
The next ten years, or Decad 24 | The next 3
The second Decad 15 | The next 2
The third Decad 09 | The next 1

10. From whence it follows, that of the said 100 conceived there re-
mains alive at six years end 64.
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At Sixteen yearsend 40 At Fifty six 6
At Twenty six 25 At Sixty six 3
At Thirty six 16 At Seventy six 1
At Fourty six 10 At Eighty 0

11. It follows also, that of all, which have been conceived, there are now
alive 40 per Cent. Above sixteen years old, 25 above twenty six years old, ¢
sic deinceps, as in the above Table: there are therefore of Aged between 16,
and 56, the number of 40, less by six, viz. 34; of between 26, and 66, the
number of 25 less by three, viz. 22: sic deniceps. Wherefore, supposing there
be 199112 Males, and the number between 16, and 56, being 34. It follows,
there are 34 per Cent. Of all those Males fighting Men in London, that is
67694, viz. near 70000: the truth whereof I leave to examination, only the
1/5 of 67694, viz. 13539 is to be added for Westminster, Stepney, Lambeth, and
the other distant Parishes, making in all 81233 fighting Men.

12. The next enquiry shall be, In how long time the City of London
shall, by the ordinary proportion of Breeding, and Dying, double its breed-
ing People. I answer in about seven years, and (Plagues considered) eight.
Wherefore since there be 24000 pair of Breeders, that is 1/8 of the whole,
it follows, that in eight times eight years the whole People of the City shall
double without the access of Foreigners: the which contradicts not our
Accompt of its growing from two to five in 56 years with such accesses.

13. According to the this [sic] proportion, one couple viz. Adam and Eve,
doubling themselves every 64 years of the 5610 years, which is the age of
the World according to the Scriptures, shall produce far more People, than
are now in it. Wherefore the World is not above 100 thousand years, old
as some vainly Imagine, nor above what the Scripture makes it.

CHAPTER XII
Of the Country Bills

We have, for the present, done with our Observations upon the Accompts
of Burials, and Christnings, in, and about London; we shall next present the
Accompts of both Burials, Christnings, and also of Weddings in the Country,
having to that purpose inserted Tables of 90 years for a certain Parish in
Hampshire, being a place neither famous for Longevity, and Healthfulness,
nor for the contrary. Upon which Tables we observe,

1. That every Wedding, one with another, produces four Children, and
consequently, that that is the proportion of Children, which any Marriagable
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man, or woman may be presumed shall have. For, though a man may be
Married more then once, yet, being once Married, he may die without
any Issue at all.

2. That in this Parish there were born 15 Females for 16 Males, whereas
in London, there were 13 for 14, which shews, that London is somewhat
more apt to produce Males, then the country. And it is possible, that in
some other places there are more Females born, then males, which, upon
this variation of proportion, I again recommend to the examination of the
curious.

3. That in the said whole 90 years the Burials of the Males and Females
were exactly equal, and that in several Decads they differed not 1/100 part,
that in one of the two Decads, wherein the difference was very notorious,
there were Buried of Males 337, and of Females but 284, viz. 53 difference,
and in the other there died contrariwise 338 Males, and 386 Females, dif-
fering 46.

4. There are also Decads, where the Birth of Males and Females differ very
much, viz. about 60.

5. That in the said 90 years there have been born more, then buried in
the said Parish, (the which both 90 years ago, and also now, consisted of
about 2700 Souls) but 1059, viz. not 12 per Annum, one year with another.

6. That these 1059 have in all probability contributed to the increase of
London; since, as was said even now, it neither appears by the Burials,
Christnings, or by the built of new-housing, that the said Parish is more
populous now, then 90 years ago, by above two or 300 souls. Now, if all
other places send about 1/3 of their encrease, viz. about one out of 900 of
their Inhabitants Annually to London, and that there be 14 times as many
people in England, as there be in London, (for which we have given some
reasons) then London encreases by such Advenae every year above 6000;
the which will make the Accompt of Burials to swell about 200 per Annum,
and will answer the encreases. We observe it is clear, that the said Parish is
encreased about 300, and it is probable, that three or four hundred more
went to London, and it is known, That about 400 went to New-England, the
Caribe-Islands, and New-found-Land, within these last fourty years.

7. According to the Medium of the said whole 90 years, there have been
five Christnings for four Burials, although in some single Years, and Decads,
there have been three to two, although sometimes (though more rarely)
the Burials have exceeded the Births, as in the case of Epidemical Diseases.

8. Our former Observation, That healthfull years are also the most
fruitfull, is much confirmed by our Country Accompts; for, 70 being our
Standard for Births, and 58 for Burials, you shall finde, that where fewer
then 58 died, more then 70 were born. Having given you a few instances
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thereof, I shall remit you to the Tables for the general proof of this Asser-
tion. Viz. Anno 1633, when 103 were born, there died but 29. Now, in
none of the whole 90 years more were born then 103, and but in one,
fewer then 29 died, viz. 28 Anno 1658. Again Anno 1568, when 93 were
born, but 42 died. Anno 1584, when 90 were born, but 41 died. Anno
1650, when 86 were born, but 52 died. So that by how much more are
born, by as much (as it were) the fewer die. For when 103 were born, but
29 died: but when but 86 were born, then 52 died.

On the other side Anno 1638, when 156 died per Annum, which was the
greatest year of Mortality, then less then the meer Standard 70, viz. but 66
were born. Again Anno 1644, when 137 died, but 59 were born. Anno
1597, when 117 died, but 48 were born. And Anno 1583, when 87 died,
but 59 were born.

A little Irregularity may be found herein, as that Anno 1612, when 116
died (viz. a number double to our Standard 58 yet) 87 (viz. 17 about the
Standard 70) were born. And that when 89 died 075 [sic] were born: but
these differences are not so great, nor so often, as to evert our Rule, which
besides the Authority of these Accompts is probable in it self.

9. Of all the said 90 years the year 1638 was the most Mortal, I therefore
enquired whether the Plague was then in that parish, and having received
good satisfaction that it was not (which I the rather believe, because, that
the Plague was not then considerable at London) but that it was a Malignant
Fever raging so fiercely about Harvest, that there appeared scarce hands
enough to take in the Corn: which argues, considering there were 2700
Parishioners, that seven might be sick for one that died: whereas of the
Plague more die then recover. Lastly, these People lay longer sick then

Greatest Least
Decad Number of Burials
1 66 34
2 87 39
3 17 38
4 53 30
5 116 51
6 89 50
7 156 35
8 137 46
9 80 28




68 EARLY ROOTS

is usual in the Plague, nor was there any mention of Sores, Swellings, blew-
Tokens, &c. among them. It follows, that the proportion between the great-
est and the least Mortalities in the Country are far greater then at London.
Forasmuch as the greatest 156 is above guintuple unto 28 the least, whereas
in London (the Plague excepted, as here it hath been) the number of Burials
upon other Accompts within no Decad of years hath been double, whereas
in the Country it hath been quintuple not onely within the whole 90 years,
but also within the same Decad: for Anno 1633, there died but 29, and Anno
1638 the above-mentioned number of 156. Moreover, as in London, in no
Decad, the Burials of one year are double to those of another: so in the
Country they are seldom not more then so. As by this Table appears, [See
table on previous page. Ed.]

Which shews, that the opener, and freer Airs are most subject both to
the good and bad Impressions, and that the Fumes, Steams, and Stenches of
London do so medicate, and impregnate the Air about it, that it becomes
capable of little more, as if the said Fumes rising out of London met with,
opposed, and justled backwards the Influences falling from above, or re-
sisted the Incursion of the Country-Airs.

10. In the last Paragraph we said, that the Burials in the Country were
sometimes quintuple to one another, but of the Christnings we affirm, that
within the same Decad they are seldome double, as appears by this Table, viz.

Now, although the disproportions of Births be not so great as that of
Burials, yet these disproportions are far greater then at London; for let it be
shewn in any of the London Bills, that within two years the Christnings
have decreased 1/2 or increased double, as they did Anno 1584, when 90
were born, and An. 1586, wherein were but 45: or to rise from 52, as Anno

Greatest Least
Decad Number of Burials
1 70 50
2 920 45
3 71 52
4 93 60
5 87 61
6 85 63
7 103 66
8 87 62
9 86 52
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1593, to 71, as in the next year 1594. Now, those disproportions both in
births, and Burials, confirm what hath been before Asserted, that Health-
fulness, and Fruitfulness go together, as they would not, were there not dis-
proportions in both, although proportional.

11. By the Standard of Burials in this parish, I thought to have com-
puted the number of Inhabitants in it, viz. by multiplying 58 by 4, which
made the Product 232, the number of Families. Hereupon I wondered, that
a Parish containing a large Market-Town, and 12 Miles compass, should
have but 232 Houses, I then multiplied 232 by 8, the Product whereof was
1856, thereby hoping to have had the number of the Inhabitants, as I had
for London; but when upon enquiry I found there had been 2100 Commu-
nicants in that parish in the time of a Minister, who forced too many into
that Ordinance, and that 1500 was the ordinary number of Communicants
at all times, I found also, that for as much as there were near as many un-
der 16 years old, as there are above, viz. Communicants, I concluded, that
there must be about 27, or 2800 Souls in that parish: from whence it fol-
lows, that little more then one of 50 dies in the Country, whereas in Lon-
don, it seems manifest, that about one in 32 dies, over and above what dies
of the Plague.

12. It follows therefore from hence, what I more faintly asserted in the
former Chapter, that the Country is more healthfull, then the City, That is
to say, although men die more regularly, and less per Saltum in London,
then in the Country, yet upon the whole matter, there die fewer per Rata;
so as the Fumes, Steams, and Stenches above-mentioned, although they
make the Air of London more equal, yet not more Healthfull.

13. When I consider, That in the Country seventy are Born for fifty
eight Buried, and that before the year 1600 the like happened in London, 1
considered whether a City, as it becomes more populous, doth not, for
that very cause, become more unhealthfull, T inclined to believe, that Lon-
don now is more unhealthfull, then heretofore, partly for that it is more
populous, but chiefly, because I have heard, that 60 years ago few Sea-
Coals were burnt in London, which now are universally used. For I have
heard, that Newcastle is more unhealthfull then other places, and that many
People cannot at all endure the smoak of London, not onely for its un-
pleasantness, but for the suffocations which it causes.

14. Suppose, that Anno 1569 there were 2400 souls in that parish, and
that they increased by the Births 70, exceeding the Burials 58, it will fol-
low, that the said 2400 cannot double under 200. Now, if London be less
healthfull then the Country, as certainly it is, the Plague being reckoned in,
it follows that London must be doubling it self by generation in much
above 200: but if it hath encreased from 2 to 5 in 54, as aforesaid, the
same must be by reason of transplantation out of the Country.
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The Conclusion

It may be now asked, to what purpose tends all this laborious puzzling,
and groping? To know,

1. The number of the People?
2. How many Males and Females?
3. How many Married, and single?
4. How many Teeming Women?
5. How Many of every Septenary, or Decad of years in age?
6. How many Fighting Men?
7. How much London is, and by what steps it hath increased?
8. In what time the housing is replenished after a Plague?
9. What proportion die of each general and perticular Casualties?
10. What years are Fruitfull, and Mortal, and in what Space, and Inter-

vals, they follow each other?

11. In what proportion Men neglect the Orders of the Church, and Sects
have increased?

12. The disproportion of Parishes?

13. Why the Burials in London exceed the Christnings, when the contrary
is visible in the Country?

To this I might answer in general by saying, that those, who cannot ap-
prehend the reason of these Enquiries, are unfit to trouble themselves to
ask them.

2. I might answer by asking; Why so many have spent their times, and
estates about the Art of making Gold? which, if it were much known,
would onely exalt Silver into the place, which Gold now possesseth; and if
it were known but to some one Person, the same single Adeptus could not,
nay, durst not enjoy it, but must be either Prisoner to some Prince, and
Slave to some Voluptuary, or else skulk obscurely up and down for his pri-
vacie, and concealment.

3. I might Answer; That there is much pleasure in deducing so many
abstruse, and unexpected inferences out of these poor despised Bills of
Mortality; and in building upon that ground, which hath lain waste these
eight years. And there is pleasure in doing something new, though never
so little, without pestering the World with voluminous Transcriptions.

4. But, I Answer more seriously; by complaining, That whereas the Art
of Governing, and the true Politiques, is how to preserve the Subject in
Peace, and Plenty, that men study onely that part of it, which teacheth how
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to supplant, and over-reach one another, and how, not by fair out-
running, but by tripping up each other’s heels, to win the Prize.

Now, the Foundation, or Elements of this honest harmless Policy is to
understand the Land, and the hands of the Territory to be governed, ac-
cording to all their intrinsick, and accidental differences: as for example; It
were good to know the Geometrical Content, Figure, and Scituation of all
the Lands of a Kingdom, especially, according to its most natural, perma-
nent, and conspicuous Bounds. It were good to know, how much Hay an
Acre of every sort of Meadow will bear? how many Cattel the same weight
of each sort of Hay will feed, and fatten? what quantity of Grain, and other
Commodities the same Acre will bear in one, three, or seven years commu-
nibus Annis? unto what use each soil is most proper? All which particulars
I call the intrinsick value: for there is also another value meerly accidental,
or extrinsick, consisting of the Causes, why a parcel of Land, lying near a
good Market, may be worth double to another parcel, though but of the
same intrinsick goodness; which answer the Queries, why Lands in
the North of England are worth but sixteen years purchase, and those of
the West above eight and twenty. It is no less necessary to know how many
People there be of each Sex, State, Age, Religion, Trade, Rank, or Degree
&c. by the knowledg whereof Trade, and Government may be made more
certain, and Regular; for, if men knew the People as aforesaid, they might
know the consumption they would make, so as Trade might not be hoped
for where it is impossible. As for instance, I have heard much complaint,
that Trade is not set up in some of the South-western, and North-western Parts
of Ireland, there being so many excellent Harbours for that purpose,
whereas in several of those Places I have also heard, that there are few
other Inhabitants, but such as live ex sponte creatis, and are unfit Subjects of
Trade, as neither employing others, nor working themselves.

Moreover, if all these things were clearly, and truly known (which I
have but guessed at) it would appear, how small a part of the People work
upon necessary Labours, and Callings, viz. how many Women, and Chil-
dren do just nothing, onely learning to spend what others get? how many
are meer Voluptuaries, and as it were meer Gamesters by Trade? how
many live by puzling poor people with unintelligible Notions in Divinity,
and Philosophie? how many by perswading credulous, delicate, and Liti-
gious Persons, that their Bodies, or Estates are out of Tune, and in danger?
how many by fighting as Souldiers? how many by Ministeries of Vice, and
Sin? how many by Trades of meer Pleasure, or Ornaments? and how
many in a way of lazie attendance, ¢c. upon others? And on the other
side, how few are employed in raising, and working necessary food, and
covering? and of the speculative men, how few do truly studie Nature, and
Things? The more ingenious not advancing much further then to write,
and speak wittily about these matters.
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I conclude, That a clear knowledge of all these particulars, and many
more, whereat I have shot but at rovers, is necessary in order to good, cer-
tain, and easie Government, and even to balance Parties, and factions
both in Church and State. But whether the knowledge thereof be necessary
to many, or fit for others, then the Sovereign, and his chief Ministers, 1
leave to consideration.

[The following lengthy tables appear in the original work as appendixes
along with detailed instructions for reading them. Ed.]

The Table of Burials, and Christnings, 1604-1635

The Table of Casualties, 1647-1659 (by detailed cause)

The Table of Burials, and Christnings in London, 1636-1661

The Table of Males and Females for London, 1629-1660

The Table by Decads of years for the Country-Parish, 1569-1658
The Table of the Country-Parish, 1569-1588

The Table of Males and Females, 1589-1628

The Table of the Country-Parish, 1629-1658
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CHAPTER 3

JAMES LIND
(1716-1794)

Armies have been supposed to lose more of their men by sickness, than by the
sword.
—James LIND, A Treatise on the Scurvy, 1753

JAMES LIND, THE SON OF A MERCHANT, was born in Edinburgh, Scotland, in 1716.
He apprenticed at the College of Surgeons in Edinburgh in 1731 and began serv-
ing as a naval surgeon eight years later. In 1747, while serving on the HMS Sal-
isbury (engaged in patrols of the English Channel during the War of Austrian
Succession), Lind carried out a controlled experiment on a cohort of seamen
suffering from scurvy. He selected 12 men from the ship, each with similar
symptoms of scurvy. The men were divided into six pairs, and each pair was
given a different treatment. Lind noted no improvement in most of the subjects,
minimal improvement among the men who were given cider, but complete re-
covery for the men receiving citrus fruits. While Lind's treatments and his ex-
pectation that citrus fruits would relieve the symptoms of scurvy were not
original, he is credited with completing a controlled experiment, carefully ob-
serving all subjects in the same fashion, and documenting the dramatic recovery
of the seamen on citrus fruits.

The following year, Lind returned to the University of Edinburgh to complete
his medical studies. He then established a private practice in Edinburgh and re-
mained there for a decade, writing up his observations on the scurvy and publish-
ing them in 1754. In 1757, the same year he was elected treasurer of the Royal
College of Physicians of Edinburgh, he published An Essay on the Most Effectual
Means of Preserving the Health of Seamen in the Royal Navy. This book established
the discipline of naval hygiene, bringing the appalling living conditions and diet of
seamen to attention. In 1758, Lind was appointed physician to the Naval Hospi-
tal at Haslar in Gosport, on the south coast of England. Five years later, he pub-
lished Two Papers on Fevers and Infections. This treatise provided a medical
history of the Seven Years' War. In it, Lind provided descriptions of typhus fever
among sailors at sea and suggested the use of wood smoke and gunpowder as
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disinfectants. In 1768, Lind published his last major work, An Essay on Diseases
Incidental to Europeans in Hot Climates. It provided a synopsis on disorders pres-
ent in each colony and suggested means to avoid infections.

It took the Royal Navy 42 years to accept the validity of Lind's work on scurvy
because the navy's Sick and Hurt Board received a great number of treatises on
the disease, many with conflicting claims. The common treatment for scurvy at
that time was wort (malt). Malt is rich in vitamin B complex, and seamen with
general nutritional deficiencies may have responded at least partially, if not
completely, to that treatment. Thomas Cook'’s second voyage, from 1771 to
1775, seemed to further justify the use of wort. Cook lost only 4 of 118 seamen
over three years at sea (3 to accidents and 1 to consumption). His ships carried
both rob (condensed fruit juice) and wort when they left England, but Cook’s
success in keeping his men healthy was more likely because he stocked up on
fresh fruits and vegetables at every opportunity. His testimony to the navy upon
his return supported the use of wort, although he credited Lind with the recom-
mendation to provide fruit juice and fresh vegetables. The navy decided upon
wort, sauerkraut, and potable soup for its seamen, determining that rob was
probably ineffective and too expensive.

During the American Revolution, logs were kept about the prevention and
treatment of scurvy among British seamen. The wartime records were later re-
viewed, providing the navy with sufficient and accurate records for use in deter-
mining successful scurvy preventives and treatments. At the end of the review,
an Admiralty order recommended the use of lemon juice.

Lind died on July 13, 1794, in Gosport, Hampshire, England, having retired
from active practice 11 years prior.

A NOTE ON THE TEXT

Typical of writing of the period, the Treatise contains lengthy discussions of the
experiences that other physicians, sea captains, and entire fleets had with treat-
ing scurvy. It also describes antiscorbutic treatments used by others, with Lind
challenging their findings and listing their flaws. We present here that part of
Lind's Treatise that records what is apparently the earliest record of a controlled
clinical trial. Although Lind did not practice randomization, his means of assign-
ing treatment status appears equivalent to it. Only one other such trial has been
identified prior to Lind (a comparison of diets in the Bible, in the book of Daniel,
found that a kosher diet appeared to be better than a nonkosher one). However,
it is with Lind that we begin to trace the development of modern methods of
clinical research—providing the firm scientific footings critical to the formula-
tion of rational health policy focused on improving the public's health.
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A Treatise on the Scurvy
(1753, Abridged)

Preface (First Edition, 1753)

The subject of the following sheets is of great importance to the nation;
the most powerful in her fleets, and the most flourishing in her com-
merce, of any in the world. Armies have been supposed to lose more of
their men by sickness, than by the sword. But this observation has been
much more verified in our fleets and squadrons; where the scurvy alone,
during the last war,! proved a more destructive enemy, and cut off more
valuable lives, than the united efforts of the French and Spanish arms. It
has not only occasionally committed surprising ravages in ships, and
proved the total destruction of the most powerful fleets (of which that of
Admiral Hosier’'s when at the Bastimentos is a memorable and dreadful
instance), but almost always affects the constitution of sailors when long
at sea; and where it does not rise to so visible a calamity, yet it may often
make a powerful addition to the violence of other diseases. . . .

CHAPTER 1V
The prophylaxis, or means of preventing this disease,
especially at sea

It being of the utmost consequence to guard against the first approaches of
so dreadful an enemy, I shall here endeavor to lay down the measures
proper to be taken for this end, with that minuteness and accuracy which
the importance of the subject, and the preservation of so many valuable
and useful lives, justly demand; and at the same time shall, as much as
possible, avoid offering any thing that may be judged impracticable, or li-
able to exception, on account of the difficulty of disagreeableness of com-
plying with it. And, lastly, 1 shall propose nothing dictated merely from
theory; but shall confirm all experience and facts, the surest and most un-
erring guides.

What I propose is, first, to relate the effects of several medicines tried at
sea in this disease, on purpose to discover what might promise the most
certain protection against it upon that element. The medicine which suc-
ceeded upon trial, I shall afterwards confirm to be the surest perservative
[sic], and most efficacious remedy, by the experience of others.

I shall then endeavour to give it the most convenient portable form,
and shew the method preserving its virtues entire for years, so that it may
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be carried to the most distant parts of the world in small bulk, and at any
time prepared by the sailors themselves: adding some farther directions,
given chiefly with a view to inform the captains and commanders of ships
and fleets, of methods proper both to preserve their own health, and that
of their crew.

It will not be amiss further to observe, in what method convalescents
ought to be treated, or those who are weak, and recovering from other
diseases, in order to prevent their falling into the scurvy; which will in-
clude some necessary rules for resisting the beginnings of this evil, when,
through neglect or want of care, the disease makes its appearance in a
ship.

As the salutary effects of the prescribed measures will be rendered still
more certain, and universally beneficial, where proper regard is had to
such a state of air, diet, and regimen, and may contribute to the general
intentions of preservation or cure; I shall conclude the precepts relating to
the preservation of seamen from this disease, with shewing the best
means of obviating many inconveniences which attend long voyages, and
of removing the several causes productive of this mischief.

The following are the experiments.

On the 20th of May, 1747, 1 selected twelve patients in the scurvy on
board the Salisbury at sea. Their cases were as similar as I could have
them. They all in general had putrid gums, the spots and lassitude, with
weakness of their knees. They lay together in one place, being a proper
apartment for the sick in the fore-s0/d; and had one diet in common to all,
viz., water-gruel sweetened with sugar in the morning; fresh mutton-
broth often times for dinner; at other times light puddings, boiled biscuit
with sugar, &c. and for supper, barley and raisins, rice and currants, sago
and wine, or the like. Two of these were ordered each a quart of cyder
a-day. Two others took twenty-five drops of elixir vitriol> three times
a-day upon an empty stomach; using a gargle strongly acidulated with it
for their mouths. Two others took two spoonfuls of vinegar three times
a-day, upon an empty stomach; having their gruels and their other food
well acidulated with it, as also the gargle for the mouth. Two of the worst
patients, with the tendons in the ham quite rigid (a symptom none the
rest had) were put under a course of sea-water. Of this they drank half a
pint every day, and sometimes more or less, as it operated, by way of gen-
tle physic. Two others had each two oranges and one lemon given them
every day. These they eat with greediness, at different times, upon an
empty stomach. They continued but six days under this course, having
consumed the quantity that could be spared. The two remaining pa-
tients, took the bigness of a nutmeg three times a-day, of an electuary?
recommended by an hospital-surgeon, made of garlic, mustard seed,
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horseradish (rad. raphan.), balsam of Peru, and gum myrrh; using for
common drink, barley-water boiled with tamarinds; by which, with the
addition of cremor tartar,* they were gently purged three or four times
during the course.

The consequence was, that the most sudden and visible good effects
were perceived from the use of the oranges and lemons; one of those who
had taken them, being at the end of six days fit for duty. The spots were
not indeed at that time quite off his body, nor his gums sound; but with-
out any other medicine than a gargle of elixir vitriol, he became quite
healthy before we came into Plymouth, which was on the 16th of June.
The other was the best recovered of any in his condition, and being now
deemed pretty well, was appointed to attend the rest of the sick.

Next to the oranges, I thought the cyder® had the best effects. It was in-
deed not very sound. However, those who had taken it were in a fairer
way of recovery than the others at the end of the fortnight, which was the
length of time all these different courses were continued, except the or-
anges. The putrefaction of their gums, but especially their lassitude and
weakness, were somewhat abated, and their appetite increased by it.

As to the elixir of vitriol, T observed that the mouths of those who had
used it by the way of gargle were in a much cleaner and better condition
than many of the rest, especially those who used the vinegar; but per-
ceived otherwise no good effects from its internal use upon the other
symptoms. I indeed never had a great opinion of the efficacy of this med-
icine in the scurvy, since our longest cruise in the Salisbury, from the 10th
of August to the 28th October 1746, when we had but one scurvy in the
ship. The patient was a marine, (one Walsh); who, after recovering from
a quotidian ague® in the latter end of September, had taken the elixir vit-
riol by way of restorative for three weeks; and yet at length contracted
the disease, while under a course of a medicine recommended for its pre-
vention.

There was no remarkable alteration upon those who took the electuary
and tamarind decoction, the sea-water, or vinegar, upon comparing their
condition, at the end of the fortnight, with others who had taken nothing
but a little lenitive electuary and cremor tartar occasionally, in order to
keep their belly open, or some gentle remedies in the evening, for relief of
their breast. Only one of them, while taking the vinegar, fell into a gentle
flux at the end of ten days. This I attributed to the nature of the disease,
rather than to the use of the medicine. As I shall have occasion elsewhere
to take notice of the effects of other medicines in this disease, I shall here
only observe that the result of all my experiments was, that oranges and
lemons were the most effectual remedies for this distemper at sea. I am
apt to think oranges preferable to lemons, though perhaps both given to-
gether will be found most serviceable.
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CHAPTER 4

GEORGE BAKER
(1722-1809)

[TThe cause of this Colic is not sought for in the pure Cyder; but in some, either
fraudulent, or accidental, adulteration.
— GEORGE BAKER, Endemial Colic of Devonshire, 1767

GEORGE BAKER WAS BORN IN DEVONSHIRE, ENGLAND, on February 8, 1722, to the
Reverend George Baker, vicar of Modbury, and his wife Bridget. The young
Baker received an Eton education, followed by college at Cambridge (King's Col-
lege). He graduated from the latter with a B.A. in 1745, an M.A. degree in 1749,
and an M.D. in 1756. At the invitation of many friends, Baker established a med-
ical practice in Stamford, Lincolnshire; however, in 1761, he relocated his prac-
tice to London.

In London, Baker developed a reputation as both a superb physician and a
Latin scholar who was appreciated for his clarity and logic. On June 29, 1767,
Baker presented the results of his investigation into the colic associated with the
area where he was raised, Devonshire, as an oration to the College of Physi-
cians. The presentation was published in Medical Transactions the following
year, an impressive feat considering the state of medical publishing at the time.
Baker concluded that the cause of the colic was lead contamination of apple
juice. When lead ceased to be used, the Devonshire colic disappeared into the
history books.

Perhaps based on the strength of his work on the Devonshire colic, Baker be-
came a Fellow of the College of Physicians, serving as censor four times, the
Harveian orator once, and president from 1785 to 1795. He served as the physi-
cian to the queen'’s household, the queen, and then King George Il In this re-
gard, he shared an honor with John Snow (see Chapter 12). In 1776, Baker was
made a baronet and was subsequently inducted as a Fellow into both the Royal
Society and the Society of Antiquaries.

Sir George was the only physician attending George 1l when the king first
demonstrated signs of mental illness in 1788 (portrayed in the movie The Mad-
ness of King George 1ll). He attended the king throughout his illnesses, though
some professional rivalry was documented with Dr. Francis Willis, a clergyman
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with a reputation for treating the insane at his private asylum. George Ill suf-
fered from porphyria, although his symptoms may have been aggravated by the
treatment of his doctors.

Baker died on June 15, 1809, at the age of 87 years. He is buried at St. James's,
Piccadilly. A memorial tablet to the north of the communion table at St. James's
states, “Near this spot are deposited the remains of SIR GEORGE BAKER, BART."

A NOTE ON THE TEXT

Devonshire had been the center of the English apple cider industry since the
1300s. Cider was developed as a means of drinking apple juice in an era in
which refrigeration was nonexistent. The fermented beverage was traditionally
consumed by Devonians, and well before James Lind established the role of
limes for preventing scurvy (see Chapter 3), cider was consumed by British sea-
men on the high seas as a means of preventing the condition. With the expan-
sion of British trade during the 1600s and 1700s, the need for apple cider
increased considerably—and with it the economic fortunes of Devon. The in-
creasing wealth of Devonshire residents was associated with improved health,
with one exception—the Devonshire colic.

First noted in the 1600s, Devonshire colic was always painful, and it was also
sometimes fatal. The first written reports date back to 1655, and they some-
times associated the colic with the consumption of apple cider. Many suggested
the acidity of the drink caused the colic.

Baker began his own investigation in the 1760s and quickly observed the
similarities between Devonshire colic and lead poisoning. He observed that
acidity, per se, did not merit consideration as the cause of the condition, noting
the lack of colic among a variety of population groups consuming acidic drinks
and foods. Baker next examined the epidemiology of the disease, finding that
colic cases occurred (or at least were admitted to the hospital) around the time
cider manufacture began each year and abated shortly after manufacturing
ceased.

The process of cider manufacture was the next item Baker considered, metic-
ulously noting the presence of lead in each element of the machinery used on
the production process. He observed the degree to which lead might enter into
the cider. Finally, he conducted several experiments to demonstrate the leaching
of lead into the cider. Baker's correspondence with Benjamin Franklin notes that
Franklin reported on the use of “leaden worms" in the production of spirits;
the effects were considered so ominous that legislation was passed to eliminate
the practice.

Baker's conclusion that the use of lead in cider manufacture was causal for
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developing colic was generally well received—except in Devonshire. Cider man-
ufacturers were enraged and opposed Baker's view. Nonetheless, Baker's logic
carried the day; the use of lead in cider production ceased, and alternative ma-
terials were identified for cider production machinery. By 1818, lead was no
longer part of the manufacture of Devonshire apple cider, and the Devonshire
colic became a disease of the past.

BIBLIOGRAPHY

Gensel, L. “The Medical World of Benjamin Franklin.” Journal of the Royal Society of Medicine 98
(2005): 534-538.

Maxted, 1. “Cider and Eighteenth-Century Evidence-Based Healthcare.” Devon Library Services,
Devon, UK, 2000. www.devon.gov.uk/etched?_IXP_=1&_IXR=100676.

McConaghey, R. M. S. “Sir George Baker and Devonshire Colic.” Medical History 11.4 (October
1967): 345-360.

Waldron, H. A. "James Hardy and the Devonshire Colic." Medical History 13.1 (Jan 1969):
74-81. www.pubmedcentral.nih.gov/picrender.fcgi?artid=1033897&blobtype=pdf.



An Essay Concerning the Cause of the Endemial
Colic of Devonshire
(1767)

A very small acquaintance with the writings of Physicians is sufficient to
convince us, that much labour and ingenuity has been most unprofitably
bestowed on the investigation of remote and obscure causes; while those,
which are obvious and evident, qua ante pedes sunt,' which must necessar-
ily be acknowledged as soon as stumbled upon, have been too frequently
overlooked and disregarded. Such a spirit of investigation has, in several
instances, been the parent of dangerous error in practice; inasmuch as
Men are apt to be as partial to their own offspring; and seldom forget
opinions at the bed-side, which have been the result of much contempla-
tion at home. It must however be acknowledged, that such a spirit is a
fault not so much to be imputed to the present, as it was to the last age.
We have now learned to attend to Nature; to observe diseases, and the
genuine effects of medicines on the human body; and to make experi-
ment the great basis of our reasoning. And although, in many cases, we
subscribe to the doctrine of that sect of Physicians, who, according to Cel-
sus, called themselves ‘Empirics,” ab experientia, that non intersit quid mor-
bum faciat, sed quid tollat;> yet we are not such Empirics, in the modern
sense of the word, as to pay no regard to those causes, which are manifest
and within our reach; such causes more especially, as lead us directly ei-
ther to the cure of diseases, or to the prevention of them.

With respect to the provincial disease, which is the subject of this essay,
I shall at present content myself with considering its origin. And if I am
not mistaken in that, it would seem that, in this instance, cognitio causz
morbum tollet;® that an obvious method is pointed out, by which this colic
may become no longer an endemial disease in one part of England; and
perhaps, in other parts, less frequent than it is at present. A malady, so for-
midable as well in its immediate effects, as in its more distant conse-
quences, it is an office of humanity, as much as possible, to prevent. We
may gain credit even in avoiding an enemy of superior force; and when
we find ourselves unequal to the contention, it is a kind of victory to
make our escape,—

“fallere & effugers est triumphus.”*

The earliest account of the Devonshire colic, which I have met with, is
in Dr. William Musgrave’s Dissertatio de Arthritide Symptomatica, published
in the year 1703.
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In the fifth section of the tenth chapter de Arthritide ex calica, is the fol-
lowing passage:

“Alia vero colica, apud Damnonium, ex pomaceo immiti et acido,
nimis usurpato, derivatur; id quod ex eo liquet, siquidem illos solum
infestat, qui potioni isti assuevere, eademque ratione quee sunt as-
sueti: sic ut iis temstatibus, quae pomaceo abundant, crescat, & in
vulgus ea grassetur; contra vero, Pomona copiam negante, rarius ob-
versetur.”>

It seems very particular, that Dr. Musgrave should say so much of this
colic, which is represented to be the effect of cyder; and not mention those
essential and pathognomonic symptoms, by which it is at this time distin-
guished. Are we to suppose that, when Dr. Musgrave lived, this species of
colic had not been observed to terminate in palsy, or epilepsy? Or is it
more probable, that his attention was so engrossed by the general subject
of his dissertation, that he forgot to mention such remarkable phanomena?
That he was well acquainted with a disease exactly similar to Dr. Hux-
ham’s morbus colicus Damnoriorum, namely the colice of Poitou, is very cer-
tain; for in the fourth history of the same tenth chapter, he mentions the
case of a gentleman, who

“getatis sore, colica, quam Pictonicam appellant, aliquamdui vexatus,
ex more et progressu istius mali ordinario, incidit in paralysin; artus
exinde marcidos, graciles, immovable habens; per reliquum vitee clin-
icus. Paralysi fu ejus initium accesserunt dolores erratici, incerti, ho-
rum, illorum artuum internodia cruciantes, automno et tempestate
pluvia maximopere seevientes, et ad amussim rheumatismum simu-
lantes.”®

It is indeed possible, that Dr. Musgrave might not often have seen the
colic, which he mentions as peculiar to the drinkers of cyder; for, as I am
informed, orchards were not in his time much cultivated in the country
near Exeter, where Dr. Musgrave resided; and there was not county-
hospital at that time established. And Dr. Huxham testified in the year
1739, that there was at that time ten times more cyder made and drunk in
the County, than there had been about thirty or forty years before.

Dr. Huxham’s Opusculum de morbo colico Damnoniorum,” which he first
published in the year above-mentioned, contains a very full description of
the malady, which is the subject of our present inquiry. He informs us,
that

“in the beginning of the Autumn of 1724, it spread itself over all the
county of Devon, among the Populace especially, and those who
were not very elegant and careful in their diet; and that, though it
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may not rage with the same degree of violence, and may affect a
vastly less number of People, yet it infests that County more or less
every Autumn.”

Whoever persueth Dr. Huxham'’s description, will readily determine
the morbus colicus Damnoniorum to be precisely the same disease, which in
the year 1617, was described by Francis Citois, a native of Poitiers, after-
wards Physician to the King of France, and to the Cardinal Duc de Riche-
lieu, under the title of novus € popularis apud Pictones dolor colicus biliosus.
Indeed it seems to be acknowledged by Dr. Huxham, that what is called
Colica Pictonum, “which kind of disease,” says he, “is very common in the
West-Indies,” is similar to the disease which he describes, “arising from a
similar cause, to wit, too® great a use of the very acid juice of lemons, and
requiring much the same method of cure.”

Dr. Huxham refers the cause of the Devonshire colic principally to a
very gross, essential, acid salt, or tartar, with which the expressed juice or
apples, whilst unfermented, abounds. He thinks that

“by long and frequent drinking a liquor of this kind, such a quantity
of crude, gross tartar is thrown into the blood, that it thence be-
comes very acrid; and not only the blood, but, from that impure
source, all the humours thence secreted. So that instead of a very
soft, lubricating mucus separated by the glands, discovered by Dr.
Havers, we have as it were a sharp, coagulated matter, whence arises
a great pain in the joints, and impotence of their motion.—Instead
of an exceeding soft lymph to moisten the nerves, a corrosive ichor;’
and hence epileptical attacks. Moreover, the blood being saturate
with such a great quantity of salts, they attract one the other
strongly, and form greater moleculz than can pass through the lym-
phatic arteries, scarce indeed through the sanguineous capillaries;
hence various obstructions, and great irritation on the nervous ex-
tremities. At length even the very Bile, that variously useful balsam
of the body, becomes corrupted and quite enervated by the super-
abundant apple-acid, though in its natural state it was designed to
correct acidity.”!?

Thus I have extracted a specimen of Dr. Huxham'’s doctrine; and for the
remainder of his very ingenious theory I shall refer you to the treatise it-
self; where you will find a sentiment, which perhaps is applicable on the
present occasion.—

“Sine experientia vana omnis theoria, bella sit utcunque.!!

For, notwithstanding the deference, which I always pay to the author-
ity of this celebrated Physician, I have for some time conceived doubts
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concerning the solidity of this doctrine. When I have considered, that
there is not the least analogy between the juice of apples, and the poison
of lead; and that this colic Devonshire is precisely the same disease, which
is specific effect of all saturnine preparations; it has not seemed to me at all
probable that two causes, bearing so little relation to one another, should
make such similar impressions on the human body. No author, whom I
have had an opportunity of consulting, has given any intimation of hav-
ing conceived the same suspicion with myself, except only the anony-
mous author (supposed to be M. Bouvart) of Examen d’un livre qui a pour
titre T. Tronchin de Colica Pictonum, par un Medecin de Paris.'? This writer says,
in a cursory manner, and without seeming to lay any stress on what he
throws out,

“Il est possible, que les vins, dont parle Citois, et les cidres, dont parle
M. Huxham, aient ete, sans qu’ils ’aient pu decourvrir, alteres avec
la litarge, ou quelque autre matiere semblable.”!?

It is evident however from what this Author afterwards says, in the
forty-sixth page, that he was very far from forming any settled opinion on
this subject.

“Ces trois causes, scavoir la bile, les matieres minerales venimeuses,
et les vins verds et austeres, quoique differentes en apparence, pro-
duisent, malgré ce qu’en peut dire M. Tronchin, des coliques a peu
prés de méme espece.”!*

But to return to Dr. Huxham.—And first, how much soever our Cyder
may agree with Rhenish!® and Moselle wines in the circumstance of con-
taining a large quantity of essential salt, of a similar figure; no argument,
from analogy, will be here valid, unless it can be shewn that Rhenish and
Moselle wines have ever produced the colic of Poitou in an unadulterated
state.1®

Secondly, if Cyder is the cause of this disease, as being an acid, why is
the colic of Poitou very little known in the eastern countries, where the
Turks, whose religion obliges them to abstain from wine, drink every day
very large quantities of an acid sherbert? Does the experience of Jockeys,
who, in order to reduce themselves to a certain standard of weight by
sweating, are said to drink largely of vinegar, strengthen such an observa-
tion? Do find it to be true, that children, and valetudinary'” people, and
particularly cholorotic!'® girls, whose primae viae'® abound with acid, are
on that account subject to this colic? Is not a Diarrhea, or Cholera, the or-
dinary effect of eating unripe fruit immoderately? What reason can be
given, why the poorer inhabitants of the counties of Worcester, Glouces-
ter, and Hereford, who use, as their common drink, a weak acid cyder, are
subject to no such colic? Why is this disease no longer endemic in the
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province of Poitou? Is it that the grapes are brought to more maturity,
than they were formerly? Has the Sun more power now, than in the time
of Citois? Why, in the Bahama-islands, is this disease unknown? I am in-
formed by a gentleman, who lived there many years, that this has been
the case, ever since rum has been no longer distilled in those islands. The
same gentleman informs me, that the inhabitants drink very large quanti-
ties of small punch, made extremely acid with the juice of limes; the
labouring people to the amount of two gallons of it every day. And lastly,
is it reasonably to be suspected, that the essential salt of a vinous liquor
can raise such tumults in the bowels, whether by corrupting the Bile, or
otherwise; when it is vulgarly known, even among the Miners in Der-
byshire, that Patients, afflicted with this same disease, do not receive a
more immediate, or more important relief from any medicine whatever,
than by taking large and repeated doses of this very essential salt, the Cre-
mor Tartari;*® and when it appears, that Dr. Hillary greatly depended on it
for the cure of the dry-belly-ach in the West-Indies? Zeller, in his docima-
sia, signa caus, € noxa vini lithargyrio mangonisati, gives an account of the
revival of the adulteration of wine with litharge?! in the Duchy of Wirtem-
berg, in the beginning of the present century. In this dissertation he as-
serts, that though the wines, in the neighborhood of Tubinga, were as acid
as vinegar, the inhabitants had long drunk them with impunity, "till this
fraud was introduced.

“Constat viciniam nostram, ubi alias montes lachrymantur, acetum,
et istiusmodi vina immatura et acida per plures annos, imo lustra ab
incolis & militbus largiter hausta fuerunt, ab omnibus tamen his
symptomatibus penitus liberam fuisse, cum a fuco quoque libera
fuerit: Imo in ipsa hac nostra Civitate quae ante duo lustra truculen-
tia hac tantum non oppressa fuit, postquam fraudem hanc plurimi
tam Vietores, quam Caupones, tecte quidem exercuerunt, omnes
isti, qui a Cauponibus vinum vel non emerunt, vel in eorum aedibus
non biberunt, a torminibus et cruciatibus hisce immunes evaserunt;
licet eorum domestici per aliquot annos austerum & acidissimum
hauserint vinum, ut acidius gustari vel dari nequeat; aliis interea, quos
dulcedo inescavit, miserrime patientibus, aut evervatis, elumbibus
redditis, pendulis artubus et resolutis incedentibus, aut neci traditis;
plurimi enim miserrime perierunt.”??

The experiment, mentioned by Zeller proves nothing against the general
wholesomeness of acids. Upon his giving to a Dog three ounces and an half
of very strong vinegar, the respiration of the animal immediately became
sonorous and difficult; and he died in the third hour after he had swallowed
the vinegar, having thrown up great quantities of froth, which at last
was mixed with blood. The Dog being opened, no signs of inflammation
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appeared in the stomach: the mischief is described to have been in the lungs
only. Some of the vinegar probably found its way into the lungs; and suffo-
cation seems to have commenced in the very act of swallowing. Whereas
Brunnerus, (Ephermerid. Germanic. an. 4. Observat. 92.) who killed a Dog with
an ounce of powder of litharge, dissolved and boiled in vinegar, found the
effects of that poison to be principally in the stomach, intestines, urinary
bladder, and the rest of the viscera of the abdomen.

I shall only add one more observation concerning acids. Physicians,
who have resided some time in the hotter countries, have testified, that
there are no better remedies against spasms, dysenteries, and the other
endemial diseases in hot climates, than the acid vegetables, with which
Nature has most liberally supplied the warmer countries. This opinion is
expressed in a strong manner by Jacobus Bontius in his Historia Naturalis
Indiz Orientalis, lib. vi. cap. 27.

“Videtur Natura voluisse exprofesso multas acidas et constringentes
herbas e terra producere contra violentos & endemios morbos, dysen-
teriam nempe, choleram, & spasmum, plerumque a Bile ortos: ut
quasi digito monstraret, ubi haec vel similia mala nascuntur, ibi loco-
rum remediorum manifesta et etiam occulta qualitate pugnantium
penuriam non fore.”??

It seems therefore not to have been without sufficient foundation, that
I have for some time suspected, that the cause of this Colic is not sought
for in the pure Cyder; but in some, either fraudulent, or accidental, adul-
teration.

Upon inquiry, I find that the disease is very common all over the county
of Devon; but that it particularly infests those parts of the county, where
the greatest quantities of Cyder are made. I likewise find that it is not only
common among the lower class of inhabitants; but that it is much more
frequent among people of all ranks, than in other parts England; and that
it is not entirely confined to that autumnal season. Not long ago I had an
opportunity of seeing several wretching victims to this cruel disease; who
answered to the representation drawn by Citois.

“Per vicos, veluti larvae, aut arte progredientes statuae, pallidi,
squallidi, macilenti conspiciuntur, manibus incurvis et suo pondere
pendulis, nec nisi arte ad os et caeteras supernas partes sublatis, ac
pedibus non suis, fed crurum musculis, ad ridiculum, ni miseran-
dum, in cessum compositis, voce clangosa & strepera.”?*

I lately received from Dr. Andrew of Exeter the following Account of all
Patients, under this disease, admitted into the hospital at Exeter since Sep-
tember 1762.
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From Sept. 1762 to Sept. 1763 —72
Sept. 1762 to — 1764 —75

Sept. 1764 to Lady-Day 1766 —86
Lady-Day 1766 to July 6, 1767 —52

285

Of this number 209 were cured.

Dr. Andrew likewise informs me, that Patients are brought to the Ex-
eter hospital from all parts of the county; but chiefly from those parts,
where most cyder is made.—That the most violent symptoms of this dis-
order, such as pain and costiveness, are generally removed, before the sick
are brought to the hospital; and that nothing commonly remains but a
paralytic weakness in the arms. Dr. Andrew adds, “I have known this
complaint cured radically; tho’ I confess, a return often happens. When
the disease proves obstinate, we always endeavor to get our Patients into
the hospital at Bath; the Bath-water, tho” not a specific, being esteemed by
us the most effectual remedy, both internally and externally used.”

According to my information, eighty Patients, under the effects of the
Devonshire colic, were admitted into the Bath hospital in the course of the
last year; forty of whom are said to have been cured, and thirty-fix sent
away greatly relieved. I likewise am informed from the Bath hospital, that
the proportion of such Patients from Devonshire, to that from the counties
of Hereford, Gloucester, and Worcester, is generally as eight to one.

In some letters, which I have lately received from Dr. Wall, of Worcester,
the following facts are mentioned. “The counties of Hereford, Gloucester,
and Worcester, are not, so far as I know, subject to the colic of Poitou, or any
other endemic illness, unless it may be the rheumatism; which, I think, the
inhabitants of Herefordshire are more liable to, than those of some other
counties. There is no Lead, which can give occasion to that colic, used in
any part of the apparatus for grinding or pressing the apples, or fermenting
the liquor. Once indeed, in a plentiful year of apples, I knew a Farmer, who
wanting casks, filled a large leaden cistern with new cyder, and kept it
there, till he could procure hogsheads sufficient to contain the liquor. The
consequence was, that all who drank of it were affected by it as the Lead-
workers usually are. We had eleven of them, at one time, in our Infirmary.

“I have lately had two or three Patients in that distemper, occasioned
by their having drunk cyder made in a press covered over with Lead. But
this fact of a cyder-press covered with Lead, is a singular, and perhaps the
only instance of the kind in this part of England. It happened in a part of
the county of Worcester, adjoining to Warwickshire, where very few ap-
ples grow; and the bed of the press being therefore cracked by disuse the
sagacity of the Farmer contrived this covering, to prevent a loss of his
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liquor. In general, the cyder-drinkers with us are healthy and robust; but
for the most part lean. The liquor is clear, and passes off readily by urine
and perspiration; which enables the common people to drink immense
quantities of it when at labour, to the amount of several gallons in day. I
have heard it observed by a Physician, late of this place, who was much
concerned in the cure of Lunatics, that more of those unhappy Persons
came to him from Herefordshire, than any other place. The fact, if true,
may possibly arise from the quantity drunk, rather than the quality.”

Were the apparatus for making cyder the same in all the cyder-counties,
it would appear very remarkable, that the inhabitants of one county
should experience such terrible effects from the use of this liquor, while
those of the other counties drink it with impunity. But, if we inquire into
the method of making cyder in the county of Devon, we shall be able to
conjecture with some degree of probability what it is that occasions such a
difference. The large circular trough, is generally composed of several
pieces of moor-stones, cramped together with iron, some melted Lead be-
ing poured into the interstices. It frequently happens, that these stones,
which are thus to be joined, are unequal, and do not correspond with
each other; so that considerable chasms are left between them; and these
chasms are filled up with Lead. In this case the apples, ground by the pres-
sure of the roller, immediately come in contact with no small quantity of
this poisonous mineral.

It is likewise common, in several parts of the county, either to line the
cyder-presses entirely with Lead, in order to prevent their leaking; or to
make a border of Lead quite round the press, in order to receive the juice
of the apples, and to convey it into a vessel, made of wood or stone, placed
underneath. And in many other places, where these methods are not used,
it is common to nail sheet lead over any cracks or joints in the presses; and
likewise to convey the juice of the apples from the presses in the leaden
pipes. Moreover I am informed, that it is the practice of some Farmers, in
managing their weak cyder, made early in the year, before the apples are
ripe, to put a leaden weight into the casks, in order to prevent the liquor
from growing sour; and that this cyder is the common drink of their ser-
vants and labourers. But I am willing to believe, that this pernicious
method of adulteration (against which fever laws have been enacted, as
well in France as in Germany, and which crime, in both countries, is de-
servedly punished by death) is not often practised by our countrymen.

“Dii meliora piis, erroremque hostibus illum!”*°

Dr. Wall informs me, that in some parts of the counties of Hereford,
Gloucester, and Worcester, the mills, in which the apples are ground,
being 16, 18 and 20 feet in diameter, consist of several pieces of stone or
timber, joined together with cramps of iron, fastened with Lead: but that
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these cramps are fixed in the bed of the mill, or on the outside of the curb,
and not in the groove where the apples are ground. The same Gentleman
observes, that, if many apples, full of juice, lie long on the bed of the mill,
(where the apples are placed in an heap, that they may be ready to be
thrown into the groove, [sic]) some of which may perhaps be rotten, oth-
ers bruised in the gathering, and a moisture spread over the whole, from
the fermentation and sweating of the fruit, it may perhaps be doubted,
whether there some part of the Lead, used in the cramps, may not be dis-
solved; tho’ it must be, at most, in a quantity extremely small; there being
but very little Lead used in the junctures; and the surface exposed to the
apples being almost imperceptible. But I am informed by another person,
that in many parts of Herefordshire, and the neighboring counties, the
stones of the mills, are joined together with putty; (which is whiting,
mixed with oil into a tough paste) and that neither iron nor Lead are orig-
inally used in the construction of them; but that, if any of the joints, in
wearing, happen to start (which is sometimes the case) they are repaired
with iron cramps fastened with lead.

These facts having been well ascertained, I determined to make use of
the first opportunity, which might occur, of informing myself by experi-
ment, whether or no there are really marks of solution of Lead in the
cyder of Devonshire. Being therefore, in the month of October 1766, at
Exeter, I procured some of the expressed juice of apples, as it flowed from
a cyder-press, lined with Lead, in the parish of Alsington. On this I made
and repeated several experiments by means of the atramentum sympa-
thetiticum, or liquor vini probatorius described by Neuumann; and of the
volatile tincture of sulphur. These experiments entirely satisfied me, that
the Must contained a solution of lead. The same experiments were made
of some cyder of the preceding year. This likewise shewed evident signs of
lead contained in it; but in less proportion than in the Must.

But, being unwilling to make any positive assertion, solely on the au-
thority of my own trials, more especially as I had been under the influ-
ence of a preconceived opinion; I brought with me to London some of the
same Must, which I had examined at Exeter. This Must, together with
some Devonshire cyder of the preceding year, which I purchased of the
maker, (who assured me that he used no Lead in any part of the appara-
tus for making cyder, except only what is necessary for composing the
trough, as was mentioned above,) were the subject of some experiments,
in making which, Dr. Saunders, in an ingenious Gentleman, who teaches
Chemistry, kindly gave me his assistance.

Before I give an account of the several experiments, which we made,
in order to ascertain this adulteration, it may be proper to make a few
observations, which will perfectly explain the mode of union, which
takes place between wine, or cyder, and lead.
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The expressed juice of the grape, or of the apple, has a considerable
quantity of acid united with the saccharine matter. This juice, when sub-
jected to fermentation, has its acid, during the progress of that fermenta-
tion, gradually assimilated and converted into an alcohol or inflammable
spirit. But if the original juice, or Must, be crude and acid, without having
much saccharine matter in it, the native acid is with difficulty assimilated;
or, when it arrives at the proper period of assimilation, it does not remain
there stationary, but hastens on to the acetous fermentation. When lead is
added to such wines, their acidity is covered; a sweetness is communi-
cated to them; and their acetous fermentation is checked. The richer
wines, of which the original juice contains a larger proportion of saccha-
rine matter, are less liable to adulterations of this kind, than the poorer
wines of northern climates, such as the Rhenish and the Moselle wines,
and our English cyder.

It is here to be observed, that the vegetable acid, either in its native
state of Must, or in its fermented state of vinegar, or in its intermediate
state of cyder, very readily receives an impregnation from Lead, whether
it be applied in its metallic or calcined state. We are therefore to consider
Lead, when united wines, as in the condition of saccharum Saturni.?®

By attentively observing the variety of changes produced by certain
bodies, when added to a solution of saccharum Saturni; and by applying
these observations to the wines, which are the most frequent subjects of
this adulteration, Chemists have been enabled to detect such frauds,
wherever they have existed.

Experiment I

A small quantity of Devonshire cyder being exposed upon clean paper to
the fumes of the volatile tincture of sulphur, became immediately of a
darkish colour, approaching to black. And we could only imitate this
colour by exposing a dilute solution of saccarum Saturni to the same fumes.
A small quantity of cyder, made in the county of Hereford, exposed in like
manner to the same fumes, exhibited no such appearance, until a few
drops of a solution of saccharum Saturni were added to it.

Observation I

From this experiment we are to understand that the acid, before united
with the Lead in the cyder, and the volatile alkali in the tincture of sul-
phur, mutually attracted each other; and that it was the precipitate of the
Lead united with the sulphur, which produced the dark colour above-
mentioned.
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Experiment II

A small quantity of Hepar Sulphuris (prepared by digesting together in a
sand-heat one ounce of orpiment,?” and two ounces of quick-lime, with
twelve ounces of water, in a closed vessel) being added to some Devon-
shire cyder, in a few minutes occasioned a darkish colour in the body of
the liquor, approaching to black; and the whole became very opake. No
such change was produced in the cyder of the county of Hereford, until a
few drops of a solution of saccharum Saturni were added; when the same
appearance, which was produced in the Devonshire cyder, was per-
ceived.

Observation 11

The reasoning, made use of in the former observation, is applicable here.
The decomposition of the saccharum Saturni and of the Hepar Sulphuris was
effected by the same laws of elective attraction.

Experiment III

To a small quantity of Devonshire Cyder a few drops of Hepar Sulphuris
(prepared by boiling equal parts of fixed vegetable alkali and sulphur to-
gether in water) were added; and a precipitation of a very dark colour was
produced.

When some Herefordshire cyder was treated in the same manner, the
precipitate produced was as white as milk; and it was only upon the addi-
tion of a few drops of a dilute solution of saccharum Saturni, that a precipi-
tate of the same colour with the former could be obtained.

Observation III

There is some nicety required in making this experiment. The Hepar Sul-
phuris is not to be added in any large quantity; for as all the lead is pre-
cipitated upon the first addition, it is easy to perceive the several successive
shades of colour in the precipitate, until all the lead is separated; and
then the precipitate, upon a farther addition of Hepar Sulphuris, assumes
the whiteness of the precipitate obtained from the Herefordshire cyder,
which entitles it to the appellation of Lac Sulphuris.?® If a large quantity of
Hepar Sulphuris be at once added, the whiteness of the too copious pre-
cipitate is such, as to render the dark colour of what is first precipitated
imperceptible.
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Experiment IV

Some Devonshire cyder was examined by means of the volatile tincture of
sulphur, as in Experiment III. A very dark coloured precipitate was ob-
tained. A similar precipitate could be only obtained from Herefordshire
cyder, after that a weak solution of saccharum Saturni was added to it.
Some of the Must (taken from the press in the parish of Alsington, as was
mentioned above) treated in the same manner with the cyder, produced
precipitates of a deeper black colour. This sufficiently shews, that the solu-
tion of Lead in the Must was stronger than that in the cyder.

It is a matter of no consequence, whether the Lead, the existence of
which is proved, was applied to the cyder in its state of Must, or in that of a
vinous liquor. However, as the Must afforded more considerable signs of
impregnation than the cyder, it would seem probable that the lead was
added to the Must; and that, as the acid, during the fermentation, is in a
great measure converted into alcohol, a proportional quantity of lead will
consequently be precipitated.

The same experiments were afterwards tried on several other speci-
mens of Devonshire and of Herefordshire cyder. The result of them was
constantly and uniformly the same as has been described.

It has been proposed by several Authors, to detect such adulterations of
wines by means of the vitrolic or of the muriatic acid; which, by uniting
with the lead, will make it precipitate. But it is ascertained by the experi-
ments made by Professor Gaubius, that trials, made with the acids, are less
conclusive than those which have been described.

Experiment V

In order to leave the matter entirely without doubt, an extract from 18
common quart bottles of Devonshire cyder (first strained through a cloth)
which had been in my cellar more than three months, was prepared. This
extract, being assayed with the black flux, a quantity of Lead, weighing
four grains and an half, was found at the bottom of the crucible. These ex-
periments were made in October 1766.

In the latter end of the last century, when the physicians of Germany
(particularly Vicarious, Cockelius, and Brunnerus, whose dissertations of
this subject may be found in the Ephemerides Germanicz) had taken great
pains to discover the true cause of the epidemic colic, which, to use the
language of Brunnerus, (Ephemerid. Germanic. Dec. 3. an. 4. Observat. 92) “non
minus aegrotantium viscera, quam medentum animos, torserat.”?* And
when they had at last demonstrated, that this disorder was wholly to be
referred to small acid wines, adulterated with litharge, there appeared a
writer (a certain Seerup, a physician of Copenhagen) who endeavored to
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exhibit a specimen of his reading and ingenuity, by maintaining a bold
paradox. This man, in very pompous language, and with an air of the
greatest confidence, asserted in his triumphus lithargyratorum, that no dan-
ger was to be apprehended from wines in which litharge was dissolved;
and that all the ill effects, supposed to have been derived from that cause,
were really to be attributed to the austere acid of wine made of unripe
grapes.

This opinion he endeavors to defend by the authority of Drawitzius,
Sennertus, Van Helmont, Theodorus Zwinger, Boyle, Wepser, and several
other Writers. He likewise quotes several authors, to shew the salutary ef-
fects produced in the human body by the internal use of lead; and insists,
in the virtue of their testimony, that it had cured affections of the spleen,
arising from an acid cause; the hypochondriacal disease; sudden inflam-
mations; colics occasioned by the Bilis zruginosa; obstinate quartan fevers;>°
ulcerations of the lungs, as well as other parts; and the plague itself. He
adduces other authorities to shew, that the Aqua Saturni had been of very
great use in disorders occasioned by worms; that the Spiritus Saturni had
cured the leprosy; that Paracelsus held it to be a specific remedy in mad-
ness; and that in the smallpox, and all other inflammations, it had been
proved to be an efficacious medicine: That it was the great sudorific*!
medicine of Faber; and that it was Mynficht’s secret for the cure of the
phthisis,?? and diseases of the spleen and colic; and that the great success,
which had attended the practice of Petrus Matthias was ascribed to the use
of Saccharum Saturni, and other preparations of lead: and lastly, that a con-
stipation of the belly could not justly be attributed to Saccharum Saturni,
since Antonius de Heide asserts, in his medicinal observations, that he
cured that disorder by administering to his Patients five grains of that rem-
edy, mixed with Crabs-eyes.

It is presumed that, the presence of lead in the Cyder of Devonshire be-
ing demonstrated, there is no one, at this time of day, likely to revive the
argument of Seerup, and still insist on the deleterious quality of the acid:
For a poison is discovered, which is experimentally known to be adequate
to all those dreadful effects, so pathetically described by Dr. Huxham. It
likewise presumed that no opinion, unsupported by facts and experience,
(how respectable so ever the character of its author may be) will be ad-
mitted in evidence, when contrasted with the authority of a fact, which
seems to be clearly demonstrated to our senses.

The general character of lead, and the preparations of lead, when given
internally, has been, that they cool, incrassate, repel, absorb, and obtund
acrimony. And it is very well known, that their real power has, in many
instances, seemed to answer to such a general character; for there are
scarcely any medicines, which produce their effects more immediately, or
with greater certainty, in colliquative®? sweats, in fluxes,** and in hemor-
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rhages. But it is as well known, that the relief given, which for the most
part, is only temporary, has been frequently followed by violent pain in
the bowels, obstinate costiveness, suppression of urine, tremors, spasms,
palsy, asthma, and suffocation. And altho’, if we give credit to the testi-
mony of credible writers, we must allow that Patients, of certain constitu-
tions, may have taken these medicines with success, and with impunity;
yet surely Physicians cannot be too cautious in avoiding the use of medi-
cines, the effect of which, for aught that they can presume to ascertain,
may be more formidable than the diseases to which they are opposed.
That preparations of lead were formerly very fashionable medicines, we
may judge from the oldest dispensatories, in which we find an almost in-
finite number of Magisteries, Elixers, and Balsams, which have that metal
for their basis.

We are informed by Mr. De Haen, that the use of these medicines is
much more common even now than is generally imagined. He thinks that
the number of Patients, affected by the colic of Poitou, is immensely in-
creased by such means. He mentions the formula of a medicine, com-
pounded of Saccharum Saturni, of Cerusse,?® and of water.?® By this medicine
taken cochleatim,?” a Patient, he says, was cured of a gonorrhoea; but
soon afterwards was seized with the most excruciating pain in his bowels,
followed by a vomiting of his excrements. He adds, that this man, tho” he
escaped death, even after three years, felt and lamented the reliques of
that most dreadful cure. I could quote from my own experience more
than one instance of cases, in several respects similar to this, which I have
taken from Mr. De Haens ratio medendi.

What then can we think of the practice of the Chinese, who very fre-
quently administer internally various preparations of Lead, to which they
ascribe extraordinary virtues? The observation made on this subject by
Mr. Malouin, in his Chymie Medicinale, seems judicious.

“En réflé’chissant sur l'usage interieur que les Chinois font du
Plomb, on est porte a croire que ces peuples sont differemment con-
struits ou tempérés; ou que leur Plomb differe u notre.”>®

Dr. Huxham finds it a difficulty to account for the reason, “why the
juice of apples in one year produces a costive belly, with violent colical
pains, but in another, a loose belly with scarce any gripes attending.” I
have been informed by others, that small quantities of new cyder will fre-
quently produce a diarrhea in every year. But Citois observes, that the
colic, which infested the inhabitants of the province of Poitou, was often
attended,

“per initia praesertim, cum alvi frequenti, sed non ita copioso, fluore,
saepius cum ejusdem adstrictione.”>®
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M. Douzam, who writes on this disease in the journal de medicine for the
month of October, 1760, affirms that

“Il en est plusieurs, qui non seulement nont point éprouvé de con-
stipation mais méme qui se font plaints dun flux de ventre.”4°

The same thing is sometimes observed in the case of painters, and of
other workmen employed about Lead. Some of them are cured by a spon-
taneous looseness of the belly. Mr. James Wilson, who (in the Essays and
Observations physical and literary, published at Edinburgh, Vol. 1. Art.
22.) gives an account of a disease, called by the miners Mill-reek, which
all the inhabitants of Lead-Hills are subject to, but particularly those,
whose daily business it is to melt down the Lead, observe, that, in the first
stage of this disease, a diarrhoea sometimes makes a cure.

A question may be asked, “If the mischiefs occasioned by Cyder, partic-
ularly when it is new, arise from the poison of lead dissolved in it, how
happens it, that all, who drink this liquor, do not suffer in proportion to
the quantity of poison swallowed; and that some people, who have long
accustomed themselves to it, have never experienced any of its bad ef-
fects?” This difficulty, (which is in its full force, whatever general cause be
supposed) can only be solved by recurring to that inexplicable idiosyncra-
sia, in which there is so remarkable a difference among men. But it is like-
wise to be remembered, that the Physicians of Germany, who, in the latter
end of the last, and in the beginning of the present century, wrote con-
cerning wine adulterated by litharge, and the general effects of it, made
the same observation. The words of Zeller are,

“Multi tamen, imo innumeri ab eo laefi non fuerunt, utut ad ebri-
etatem ufque illud hauferint; alii leviter tantum.”*!

I shall only add, that it will not be easy to determine the exact quantity
of lead dissolved by the acid of Cyder, unless an evaporation and an assay
be made, as soon as the juice is expressed. For it seems probable, that, as it
happened in the case of the adulterated wines of Germany (which, we are
informed, after a few months, left that apparent, but pernicious improve-
ment, which a fraud had given them) the Cyder may, in some time, de-
posit the greatest part of its poison. But that a very small quantity of this
poison is capable of producing most terrible effects, is certain from what
was formerly observed in Germany. For a calculation having been made,
according to the method of adulterating wines which is described by Cock-
elius, a measure of wine, called the mensura Wirtenburgica major, (which
Reiselius estimates at sixty-four ounces) scarcely contained one half of a
grain of litharge.

May not I presume to hope, that the present discovery of a poison, which has for
many years exerted its virulent effects on the inhabitants of Devonshire, incorporated



98 EARLY ROOTS

with their daily liquor, unobserved, and unsuspected, may be esteemed by those
who have power, and who have opportunities to remove the source of so much mis-
chief, to be an object worthy of their most serious attention? I have long lamented,
that a County, which is distinguished by some peculiar blessings, should likewise be
distinguished by a peculiar calamity, as it were in consequence of its fertility. The
subject therefore having appeared to me important, I have spared no pains in this
investigation; and I am insured of my reward in the consciousness of having en-
deavored to preserve my countrymen and fellow-creatures from one of the most
dreadful diseases, incident to the human body.

This essay will probably be hereafter published in a medicinal collection. Some
copies of it are now printed, with a particular view of giving to the inhabitants of
the county of Devon the earliest intimation of their danger; in order that they may
take the proper steps to preserve their health, and to secure the value of their prop-
erty.
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CHAPTER 5

PERCIVAL POTT
(1714-1788)

Golden lads and girls all must,
As chimney sweepers, come to dust.
—WIiLLIAM SHAKESPEARE, Cymbeline 1V, 1609-1610

If extirpation ever bids fair for the cure of a cancer, it seems to be in this case.
—Portr, Cancer Scroti, c. 1775

FOR AVID READERS OF SIR ARTHUR CONAN DOYLE'S SHERLOCK HOLMES, the London
fog was as much a part of life as the winter rains and the flowing of the Thames.
The fog was the product of the numerous working fireplaces warming Victorian
homes. A working fireplace was a key element in living through a London win-
ter; it had been so for more than two centuries. Not surprisingly, a clean chim-
ney was essential to safe and effective fireplace operation—hence a need for
chimney sweeps. One of the earliest forms of occupational cancer to be recog-
nized as such occurred among chimney sweeps, a discovery made by Sir Percival
Pott in the eighteenth century.

Percival Pott was born in London on January 5, 1714, educated at a private
school at Kent, and apprenticed to Edward Nourse at St. Bartholomew's Hos-
pital from 1729 to 1736. Pott was admitted to the Barber-Surgeons’ Com-
pany in 1736, and he worked his way up to senior surgeon and professor at
St. Bartholomew's Hospital during 1765-1787. He had one of the most successful
surgical practices in London.

In 1756, Pott fell from a horse and suffered an oblique compound fracture of
the lower third of the tibia. Certain that riding in a carriage would exacerbate
the injury, he refused to be moved until he could be carried off on a door. While
immediate amputation was the usual treatment for this injury, Pott's limb was
saved. In 1769, he wrote a classic description of this fracture (known as Pott's
fracture) in a tome still in use by surgeons today.

Pott became a fellow of the Royal Society in 1764, an honorary fellow of the
Royal College of Surgeons of Edinburgh in 1786, and an honorary member of
the Royal College of Surgeons in Ireland in 1787. His publications include surgical
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tracts on ruptures, fistulae, hydrocele, head trauma, fractures, and curvature of
the spine. Pott's most famous surgical tract is arguably one describing paraple-
gia of spinal tuberculosis as not related to spinal cord compression; rather, Pott
suggested, it is associated with disorders in the lungs (Pott's paraplegia or Pott's
disease). Yet those in the field of public health remember Pott not for his surgi-
cal work but for finding and reporting an association between exposure to soot
and a high incidence of scrotal cancers in chimney sweeps.

Beginning in the seventeenth century, a master chimney sweep would ap-
prentice boys as young as seven to climb into and scramble up chimneys, clean-
ing the inside of the flue with small brushes and using metal scrapers to remove
the tar deposits left inside the hearth and stack. Child apprentices were usually
orphans or from poor families. Their treatment and living conditions were
harsh. Many slept on bags of soot and had little or no access to wash water or
clean clothes. As a result of years of exposure to soot and grime, many devel-
oped cancer of the scrotum. They also choked and suffocated from dust inhala-
tion, became stuck in narrow flues, or fell from climbing rotten stacks. Parliament
finally outlawed the use of climbing boys in 1864, passing the Regulation of
Chimney Sweepers Act with a penalty of £10 for offenders.

Yet the problem for chimney sweeps was not limited to immediate dangers.
Pott continued to see ragged sores on the scrotums of many who worked in the
trade. Some sweeps had their sores diagnosed as venereal disease, but Pott rec-
ognized the lesions as a form of skin cancer caused by soot being lodged in the
rugae of the scrotum. Today, we honor Pott for this astute observation and for
setting the stage for the development of occupational epidemiology.

Pott was a dedicated physician until the day he died. On December 21, 1788,
he was apparently ill with a cold but determined to make a round of sick calls.
He died of pneumonia the next day.

A NOTE ON THE TEXT

Cancer Scroti is the earliest account linking an occupational carcinogen with a
specific type of cancer. Today, we know that the soot ground into the scrotal
crevices of chimney sweeps is carcinogenic, containing 3,4-benzo(a)pyrene. Per-
sons in occupations dealing with asphalt, carbon black, crude paraffin, pitch,
soot, or tar are likely to be exposed to benzo(a)pyrene, as are those who work
in processes that burn carbon products (coal or coke). The Occupational Safety
and Health Administration (OSHA) regulates exposure to benzo(a)pyrene and
recommends both engineering controls and personal protective equipment to
limit exposures. Adverse health outcomes from this exposure include not only
cancer but reproductive, respiratory, and dermal effects.
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Cancer Scroti
(c. 1775)

Ramazini has written a book De Morbis Artificium. The colic of Poictou is a
well known distemper; and every body is acquainted with the disorders to
which painters, plumbers, glaziers, and the workers in white lead, are li-
able: but there is a disease as peculiar to a certain set of people, which has
not, at least to my knowledge, been publicly noticed; I mean the chimney-
sweepers’ cancer.

It is a disease which always makes its first attack on, and its first ap-
pearance in, the inferior part of the scrotum; where it produces a superfi-
cial, painful, ragged, ill-looking sore, with hard and rising edges: the trade
call it the soot-wart. I never saw it under the age of puberty, which is, I
suppose, one reason why it is generally taken, both by patient and sur-
geon, for venereal; and being treated with mercurials, is thereby soon and
much exasperated. In no great length of time, it pervades the skin, dartos,
and membranes of the scrotum, nod seizes the testicle, which it enlarges,
hardens, and renders truly and thoroughly distempered; from whence it
makes its way up the spermatic process into the abdomen, most fre-
quently indurating and spoiling the inguinal glands: when arrived within
the abdomen, it affects some of the viscera, and then very soon becomes
painfully destructive.!

The fate of these people seems singularly hard; in their early infancy,
they are most frequently treated with great brutality, and almost starved
with cold and hunger; they are thrust up narrow, and sometimes hot chim-
neys, where they are bruised, burned, and almost suffocated; and when
they get to puberty, become peculiarly liable to a most noisome, painful,
and fatal disease.

Of this last circumstance there is not the least doubt, though perhaps it
may not have been sufficiently attended to make it generally known.
Other people have cancers of the same parts: and so have others, besides
lead-workers the Poictou colic, and the consequent paralysis: but it is nev-
ertheless a disease to which those persons are peculiarly liable; and so are
chimney-sweepers to a cancer in the scrotum and testicles.

If there be any chance of putting a stop to, or preventing this mischief,
it must be by the immediate removal of the part affected; I mean that part
of the scrotum where the sore is; for if it be suffered to remain until the
virus has seized the testicle, it is generally too late even for castration. I
have many times made the experiment; but though the sores, after such
operation, have, in some instances, healed kindly, and the patients have
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gone from the hospital seemingly well, yet, in the space of a few months,
it has generally happened, that they have returned, either with the same
disease in the other testicle, or in the glands of the groin, or with such
wan complexions, such pale leaden countenances, such a total loss of
strength, and such frequent and acute internal pains, as have sufficiently
proved a diseased state of some of the viscera, and which have soon been
followed by a painful death.

If extirpation ever bids fair for the cure of a cancer, it seems to be in this
case; but then the operation should be immediate, and before the habit is
tainted. The disease, in these people, seems to derive its origin from a
lodgment of soot in the rugae of the scrotum, and at first not to be a dis-
ease of the habit. In other cases of a cancerous nature, in which the habit
is too frequently concerned, [they] have not often so fair a prospect of
success by the removal of the distempered part; and are obliged to be con-
tent with means, which I wish I could say were truly palliative: but here
the subjects are young, in general in good health, at least at first; the dis-
ease brought on them by their occupation, and in all probability local;
which last circumstance may, I think, be fairly presumed from its always
seizing the same part: all this makes it (at first) a very different case from
a cancer which appears in an elderly man, whose fluids are become acri-
monious from time, as well as other causes; or from the same kind of
complaint in women who have ceased to menstruate. But be this as it
may, the scrotum is no vital organ, nor can the loss of a part of it ever [be]
attended with any, the smallest degree of inconvenience; and if a life can
be preserved by the removal of all that portion that is distempered, it will
be a very good and easy composition; for when the disease has got head,
it is rapid in its progress, painful in all its attacks, and most certainly de-
structive in its event.
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CHAPTER 6

EDWARD JENNER
(1749-1823)

Take the fluid of the pock on the udder of the cow . .. upon the point of a
lancer, and lance with it the arms between the shoulders and elbows until
the blood appears; then, mixing the fluid with the blood, the fever of the small-
pox will be produced.

— DHANWANTARI (Hindu physician), 550

[TThe Practice of . .. preventing . . . Smallpox [by] Inoculation has [not] been
introduced into our nation, where . .. so many . . . would give Great Sums, to
have their Lives insur'd from the dangers of this dreadful Distemper. . . .|
cannot but move that it be WARILY proceeded in.

— COTTON MATHER, 1721

BORN IN BERKELEY, GLOUCESTERSHIRE, ON MAY 17, 1749, Edward Jenner was the
eighth of nine children raised by Reverend Stephen Jenner and his wife Sarah.
Both of Edward's parents died by the time he was 5 years old, and he was
brought up by his sister Mary and her husband Reverend Black. Jenner was an
astute observer of nature from an early age. At 13 or 14, he was apprenticed to
a local surgeon, Mr. Daniel Ludlow. In 1770, he moved to London to complete
his medical training under John Hunter. Sir William Osler noted that Hunter
imparted to the young Jenner Sir William Harvey's directive: “Don't think, try."”
Indeed, Hunter would remain in correspondence with Jenner when Edward re-
turned to Berkeley in 1772 to build his medical practice as the local physician
and surgeon.

Jenner was an avid researcher. He co-founded medical societies in Rodbor-
ough, Gloucestershire, and Alveston, near Bristol. A naturalist, he was elected
a fellow of the Royal Society in 1788 for research on the cuckoo. In 1805, he
was among the founding members of the organization that became the Royal
Society of Medicine. In 1772, Jenner performed autopsies on the bodies of pa-
tients deceased from angina, observing that the large arteries around the
heart of the deceased were lined with fatty and chalky deposits. He associated
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mitral stenosis with rheumatic heart disease and developed methods for puri-
fying tartar emetic, a chemical used to treat parasitic diseases, thereby making
the drug less toxic. Jenner is remembered, however, primarily for his work on
smallpox.

In 1796, Sarah Nelmes, a dairymaid, sought treatment from Jenner for a
rash on her hand. The rash was suggestive of smallpox, at the time a leading
cause of death and disfigurement. Until then, the only means of preventing
smallpox had been inoculation (variolation), that is, application of a piece of
skin from a pock on an infected person onto the skin of someone who had not
yet had smallpox. Inoculating persons against smallpox had been done for cen-
turies in India, China, and Africa. Furthermore, there were experiments from
the American colonies that proved variolation worked. When smallpox arrived
in Boston in 1721, Cotton Mather heard his slave Onesimus explain that he had
been inoculated in Africa and was therefore protected from the disease.
Mather convinced a local physician, Zabdiel Boylston, to test the method, and
Boylston did exactly that, on his only son and two of his slaves. All three con-
tracted mild cases of smallpox, and all survived. The experiment caused a furor,
as the local population believed the process would propagate an epidemic.
After one year, 6 of the 244 persons Boylston inoculated against smallpox (2.5
percent) died of the disease, compared with 844 of 5,980 persons (14 percent)
who contracted the disease naturally. Boylston traveled to London to present
his findings to the Royal Society in 1726; no doubt Jenner was familiar with the
Boston experiment.

Most of the time, a mild infection developed from variolation—and with it,
lifelong immunity. However, there could be severe cases, as well. Controversy
remained, with many questioning whether the mortality risk associated with
variolation was sufficiently small compared to the mortality risk associated with
developing the disease. Notable statistician Daniel Bernoulli examined this ques-
tion and concluded that inoculation was beneficial in most circumstances. How-
ever, his report was not persuasive.

Until 1796, inoculation—with its risk of severe smallpox—remained the
principal means of prevention of the disease. Jenner diagnosed Sarah Nelmes
with cowpox rather than smallpox because one of her cows, Blossom, had re-
cently had cowpox. Cowpox is usually a mild viral infection of cows, produc-
ing pocks on their udders. Milkmaids occasionally caught the disease from the
cows; the disease was usually mild, with a short course and a good outcome.
Sarah presented Jenner with the opportunity to test whether a cowpox infec-
tion could protect someone who had not yet had smallpox from the disease.
Using material from a pock on Sarah's hand, Jenner scratched the skin of the



106 EARLY ROOTS

eight-year-old son of his gardener, rubbing the material into the scratches.
The child became mildly ill with cowpox but recovered within a week. Jenner
then knew that cowpox was not only a zoonosis; it could be transferred from
person to person. However, was the child protected from smallpox? He as-
sessed this question by inoculating the child with smallpox. The disease did
not manifest then, nor from a retest. Clearly, contracting cowpox protected
against smallpox.

Jenner continued his experiments for several years and published his research
in An Inquiry Into The Causes And Effects Of The Variolae Vaccinae: A Disease Discov-
ered In Some Of The Western Counties Of England, Particularly Gloucestershire, And
Known By The Name Of The Cow-Pox. He coined the term vaccination (from the
Latin vacca for cow) for the new, safer procedure, and vaccination soon replaced
variolation as the standard in public health. Louis Pasteur later applied the word
vaccination to mean immunization against any disease, and that usage is stan-
dard today.

Jenner's discovery did not meet with a warm welcome in the medical com-
munity. The technique, however, spread quickly around the world. In the United
States, Harvard Medical School professor Benjamin Waterhouse was an early
adopter, vaccinating his own son in 1800. The British Parliament recognized
Jenner's discovery by awarding him a £10,000 grant in 1802 and another for
£20,000in 1806. In 1803, a group of physicians banded together with Jenner to
form the Royal Jennerian Society, an organization dedicated to promoting vac-
cination to eliminate smallpox. A few years later, that organization became the
National Vaccine Establishment.

Toward the end of his life, Jenner practiced as a balneologist (a specialist in
mineral bath therapies) at a spa in Cheltenham. After sustaining a mild stroke in
1820, he died of a recurrent one on January 26, 1823. He was buried near the
altar in Berkeley church.

A NOTE ON THE TEXT

Inquiry reads as a case series of experiments, and those lucky enough to find an
original or copy of the original will be impressed by the watercolors. As de-
scribed above, Jenner—a naturalist—had a passion for birds as well as for medi-
cine; he produced watercolors in the style of James Audubon. We remember
him, however, as the one who put us on the path to the eradication of smallpox.
The last case of naturally contracted smallpox occurred in 1976, when Ali Mao
Maalin, a cook in Merca, Somalia, became the last person to naturally acquire
the disease. The World Health Organization declared the disease eradicated
in 1980.
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An Inquiry Into The Causes And Effects
Of The Variolae Vaccinae: A Disease Discovered
In Some Of The Western Counties Of England,
Particularly Gloucestershire, And Known
By the Name Of The Cow-Pox
(1798)

The deviation of man from the state in which he was originally placed by
nature seems to have proved to him a prolific source of diseases. From the
love of splendour, from the indulgences of luxury, and from his fondness
for amusement he has familiarised himself with a great number of ani-
mals, which may not originally have been intended for his associates.

The wolf, disarmed of ferocity, is now pillowed in the lady’s lap.! The
cat, the little tiger of our island, whose natural home is the forest, is
equally domesticated and caressed. The cow, the hog, the sheep, and the
horse, are all, for a variety of purposes, brought under his care and
dominion.

There is a disease to which the horse, from his state of domestication, is
frequently subject. The farriers have called it the Grease. It is an inflamma-
tion and swelling in the heel, from which issues matter possessing proper-
ties of a very peculiar kind, which seems capable of generating a disease in
the human body (after it has undergone the modification which T shall
presently speak of ), which bears so strong a resemblance to the small-pox
that I think it highly probable it may be the source of the disease.

In this dairy country a great number of cows are kept, and the office of
milking is performed indiscriminately by men and maid servants. One of
the former having been appointed to apply dressings to the heels of a
horse affected with the Grease, and not paying due attention to cleanliness,
incautiously bears his part in milking the cows, with some particles of the
infectious matter adhering to his fingers. When this is the case, it com-
monly happens that a disease is communicated to the cows, and from the
cows to the dairymaids, which spreads through the farm until the most of
the cattle and domestics feel its unpleasant consequences. This disease has
obtained the name of the cow-pox. It appears on the nipples of the cows
in the form of irregular pustules. At their first appearance they are com-
monly of a palish blue, or rather of a colour somewhat approaching to
livid, and are surrounded by an erysipelatous inflammation. These pus-
tules, unless a timely remedy be applied, frequently degenerate into phage-
denic? ulcers, which prove extremely troublesome.’ The animals become
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indisposed, and the secretion of milk is much lessened. Inflamed spots
now begin to appear on different parts of the hands of the domestics em-
ployed in milking, and sometimes on the wrists, which quickly run on to
suppuration, first assuming the appearance of the small vesications pro-
duced by a burn. Most commonly they appear about the joints of the fin-
gers and at their extremities; but whatever parts are affected, if the
situation will admit, these superficial suppurations put on a circular form,
with their edges more elevated than their centre, and of a colour distantly
approaching to blue. Absorption takes place, and tumours appear in each
axilla. The system becomes affected—the pulse is quickened; and shiver-
ings, succeeded by heat, with general lassitude and pains about the loins
and limbs, with vomiting, come on. The head is painful, and the patient is
now and then even affected with delirium. These symptoms, varying in
their degrees of violence, generally continue from one day to three or
four, leaving ulcerated sores about the hands, which, from the sensibility
of the parts, are very troublesome, and commonly heal slowly, frequently
becoming phagedenic, like those from whence they sprung. The lips, nos-
trils, eyelids, and other parts of the body are sometimes affected with
sores; but these evidently arise from their being heedlessly rubbed or
scratched with the patient’s infected fingers. No eruptions on the skin
have followed the decline of the feverish symptoms in any instance that
has come under my inspection, one only excepted, and in this case a very
few appeared on the arms: they were very minute, of a vivid red colour,
and soon died away without advancing to maturation; so that I cannot de-
termine whether they had any connection with the preceding symptoms.

Thus the disease makes its progress from the horse to the nipple of the
cow, and from the cow to the human subject.

Morbid matter of various kinds, when absorbed into the system, may
produce effects in some degree similar; but what renders the cow-pox
virus so extremely singular is that the person who has been thus affected
is forever after secure from the infection of the small-pox; neither expo-
sure to the variolous effluvia, nor the insertion of the matter into the skin,
producing this distemper.

In support of so extraordinary a fact, I shall lay before my reader a great
number of instances.*

CASE 1. Joseph Merret, now an under gardener to the Earl of Berkeley,
lived as a servant with a farmer near this place in the year 1770, and oc-
casionally assisted in milking his master’s cows. Several horses belonging
to the farm began to have sore heels, which Merret frequently attended.
The cows soon became affected with the cow-pox, and soon after several
sores appeared on his hands. Swellings and stiffness in each axilla fol-
lowed, and he was so much indisposed for several days as to be incapable
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of pursuing his ordinary employment. Previously to the appearance of the
distemper among the cows there was no fresh cow brought into the farm,
nor any servant employed who was affected with the cow-pox. In April,
1795, a general inoculation taking place here, Merret was inoculated with
his family; so that a period of twenty-five years had elapsed from his hav-
ing the cow-pox to this time. However, though the variolous matter was
repeatedly inserted into his arm, I found it impracticable to infect him
with it; an efflorescence only, taking on an erysipelatous look about the
centre, appearing on the skin near the punctured parts. During the
whole time that his family had the small-pox, one of whom had it very
full, he remained in the house with them, but received no injury from
exposure to the contagion. It is necessary to observe that the utmost care
was taken to ascertain, with the most scrupulous precision, that no one
whose case is here adduced had gone through the small-pox previous to
these attempts to produce that disease. Had these experiments been con-
ducted in a large city, or in a populous neighbourhood, some doubts
might have been entertained; but here, where population is thin, and
where such an event as a person’s having had the small-pox is always
faithfully recorded, no risk of inaccuracy in this particular can arise.

CASE 1II. Sarah Portlock, of this place, was infected with the cow-pox
when a servant at a farmer’s in the neighbourhood, twenty-seven years
ago.’ In the year 1792, conceiving herself, from this circumstance, secure
from the infection of the small-pox, she nursed one of her own children
who had accidentally caught the disease, but no indisposition ensued.
During the time she remained in the infected room, variolous matter was
inserted into both her arms, but without any further effect than in the
preceding case.

CASE I1I. John Phillips, a tradesman of this town, had the cow-pox at so
early a period as nine years of age. At the age of sixty-two I inoculated
him, and was very careful in selecting matter in its most active state. It
was taken from the arm of a boy just before the commencement of the
eruptive fever, and instantly inserted. It very speedily produced a sting-
like feel in the part. An efflorescence appeared, which on the fourth day
was rather extensive, and some degree of pain and stiffness were felt
about the shoulder: but on the fifth day these symptoms began to disap-
pear, and in a day or two after went entirely off, without producing any
effect on the system.

CASE IV. Mary Barge, of Woodford, in this parish, was inoculated with
variolous matter in the year 1791. An efflorescence of a palish red colour
soon appeared about the parts where the matter was inserted, and spread
itself rather extensively, but died away in a few days without producing
any variolous symptoms.® She has since been repeatedly employed as a
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nurse to small-pox patients, without experiencing any ill consequences.
This woman had the cow-pox when she lived in the service of a farmer in
this parish thirty-one years before.

CASE V. Mrs. H , a respectable gentlewoman of this town, had the
cow-pox when very young. She received the infection in rather an un-
common manner: it was given by means of her handling some of the
same utensils” which were in use among the servants of the family, who
had the disease from milking infected cows. Her hands had many of the
cow-pox sores upon them, and they were communicated to her nose,
which became inflamed and very much swollen. Soon after this event
Mrs. H—— was exposed to the contagion of the small-pox, where it was
scarcely possible for her to have escaped, had she been susceptible of it, as
she regularly attended a relative who had the disease in so violent a de-
gree that it proved fatal to him. In the year 1778 the small-pox prevailed
very much at Berkeley, and Mrs. H——, not feeling perfectly satisfied re-
specting her safety (no indisposition having followed her exposure to the
small-pox), I inoculated her with active variolous matter. The same ap-
pearance followed as in the preceding cases—an efflorescence on the arm
without any effect on the constitution.

CASE VL It is a fact so well known among our dairy farmers that those
who have had the small-pox either escape the cow-pox or are disposed to
have it slightly, that as soon as the complaint shews itself among the cat-
tle, assistants are procured, if possible, who are thus rendered less suscep-
tible of it, otherwise the business of the farm could scarcely go forward. In
the month of May, 1796, the cow-pox broke out at Mr. Baker’s, a farmer
who lives near this place. The disease was communicated by means of a
cow which was purchased in an infected state at a neighbouring fair, and
not one of the farmer’s cows (consisting of thirty) which were at that time
milked escaped the contagion. The family consisted of a man servant, two
dairymaids, and a servant boy, who, with the farmer himself, were twice a
day employed in milking the cattle. The whole of this family, except Sarah
Wynne, one of the dairymaids, had gone through the small-pox. The con-
sequence was that the farmer and the servant boy escaped the infection of
the cow-pox entirely, and the servant man and one of the maid servants
had each of them nothing more than a sore on one of their fingers, which
produced no disorder in the system. But the other dairymaid, Sarah
Wynne, who never had the small-pox, did not escape in so easy a manner.
She caught the complaint from the cows, and was affected with the symp-
toms described on page 146 in so violent a degree that she was confined to
her bed, and rendered incapable for several days of pursuing her ordinary
vocations in the farm. March 28th, 1797, T inoculated this girl and care-
tully rubbed the variolous matter into two slight incisions made upon the
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left arm. A little inflammation appeared in the usual manner around the
parts where the matter was inserted, but so early as the fifth day it van-
ished entirely without producing any effect on the system.

CASE VII. Although the preceding history pretty clearly evinces that the
constitution is far less susceptible of the contagion of the cow-pox after it
has felt that of the small-pox, and although in general, as I have observed,
they who have had the small-pox, and are employed in milking cows
which are infected with the cow-pox, either escape the disorder, or have
sores on the hands without feeling any general indisposition, yet the ani-
mal economy is subject to some variation in this respect, which the fol-
lowing relation will point out: In the summer of the year 1796 the
cow-pox appeared at the farm of Mr. Andrews, a considerable dairy ad-
joining to the town of Berkeley. It was communicated, as in the preceding
instance, by an infected cow purchased at a fair in the neighbourhood.
The family consisted of the farmer, his wife, two sons, a man and a maid
servant; all of whom, except the farmer (who was fearful of the conse-
quences), bore a part in milking the cows. The whole of them, exclusive of
the man servant, had regularly gone through the small-pox; but in this
case no one who milked the cows escaped the contagion. All of them had
sores upon their hands, and some degree of general indisposition, pre-
ceded by pains and tumours in the axillae: but there was no comparison
in the severity of the disease as it was felt by the servant man, who had es-
caped the small-pox, and by those of the family who had not, for, while
he was confined to his bed, they were able, without much inconvenience,
to follow their ordinary business. February the 13th, 1797, I availed my-
self of an opportunity of inoculating William Rodway, the servant man
above alluded to. Variolous matter was inserted into both his arms: in the
right, by means of superficial incisions, and into the left by slight punc-
tures into the cutis. Both were perceptibly inflamed on the third day. Af-
ter this the inflammation about the punctures soon died away, but a small
appearance of erysipelas was manifest about the edges of the incisions till
the eighth day, when a little uneasiness was felt for the space of half an
hour in the right axilla. The inflammation then hastily disappeared with-
out producing the most distant mark of affection of the system.

CASE VIIIL. Elizabeth Wynne, aged fifty-seven, lived as a servant with a
neighbouring farmer thirty-eight years ago. She was then a dairymaid, and
the cow-pox broke out among the cows. She caught the disease with the
rest of the family, but, compared with them, had it in a very slight degree,
one very small sore only breaking out on the little finger of her left hand,
and scarcely any perceptible indisposition following it. As the malady had
shewn itself in so slight a manner, and as it had taken place at so distant a
period of her life, I was happy with the opportunity of trying the effects of
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variolous matter upon her constitution, and on the 28th of March, 1797, I
inoculated her by making two superficial incisions on the left arm, on
which the matter was cautiously rubbed. A little efflorescence soon ap-
peared, and a tingling sensation was felt about the parts where the matter
was inserted until the third day, when both began to subside, and so early
as the fifth day it was evident that no indisposition would follow.

CASE IX. Although the cow-pox shields the constitution from the small-
pox, and the small-pox proves a protection against its own future poison,
yet it appears that the human body is again and again susceptible of the
infectious matter of the cow-pox, as the following history will demon-
strate. William Smith, of Pyrton in this parish, contracted this disease
when he lived with a neighbouring farmer in the year 1780. One of the
horses belonging to the farm had sore heels, and it fell to his lot to attend
him. By these means the infection was carried to the cows, and from the
cows it was communicated to Smith. On one of his hands were several ul-
cerated sores, and he was affected with such symptoms as have been be-
fore described. In the year 1791 the cow-pox broke out at another farm
where he then lived as a servant, and he became affected with it a second
time; and in the year 1794 he was so unfortunate as to catch it again. The
disease was equally as severe the second and third time as it was on the
first.® In the spring of the year 1795 he was twice inoculated, but no affec-
tion of the system could be produced from the variolous matter; and he
has since associated with those who had the small-pox in its most conta-
gious state without feeling any effect from it.

CASE X. Simon Nichols lived as a servant with Mr. Bromedge, a gentle-
man who resides on his own farm in this parish, in the year 1782. He was
employed in applying dressings to the sore heels of one of his master’s
horses, and at the same time assisted in milking the cows. The cows be-
came affected in consequence, but the disease did not shew itself on their
nipples till several weeks after he had begun to dress the horse. He quitted
Mr. Bromedge’s service, and went to another farm without any sores
upon him; but here his hands soon began to be affected in the common
way, and he was much indisposed with the usual symptoms. Concealing
the nature of the malady from Mr. Cole, his new master, and being there
also employed in milking, the cow-pox was communicated to the cows.
Some years afterward Nichols was employed in a farm where the small-
pox broke out, when I inoculated him with several other patients, with
whom he continued during the whole time of their confinement. His arm
inflamed, but neither the inflammation nor his associating with the inoc-
ulated family produced the least effect upon his constitution.

CASE XI. William Stinchcomb was a fellow servant with Nichols at Mr.
Bromedge’s farm at the time the cattle had the cow-pox, and he was,
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unfortunately, infected by them. His left hand was very severely affected
with several corroding ulcers, and a tumour of considerable size appeared
in the axilla of that side. His right hand had only one small tumour upon
it, and no tumour discovered itself in the corresponding axilla. In the year
1792 Stinchcomb was inoculated with variolous matter, but no conse-
quences ensued beyond a little inflammation in the arm for a few days. A
large party were inoculated at the same time, some of whom had the dis-
ease in a more violent degree than is commonly seen from inoculation. He
purposely associated with them, but could not receive the small-pox. Dur-
ing the sickening of some of his companions their symptoms so strongly
recalled to his mind his own state when sickening with the cow-pox that
he very pertinently remarked their striking similarity.

CASE XII. The paupers of the village of Tortworth, in this county, were in-
oculated by Mr. Henry Jenner, Surgeon, of Berkeley, in the year 1795.
Among them, eight patients presented themselves who had at different
periods of their lives had the cow-pox. One of them, Hester Walkley, I at-
tended with that disease when she lived in the service of a farmer in the
same village in the year 1782; but neither this woman, nor any other of
the patients who had gone through the cow-pox, received the variolous
infection either from the arm or from mixing in the society of the other
patients who were inoculated at the same time. This state of security
proved a fortunate circumstance, as many of the poor women were at the
same time in a state of pregnancy.

CASE XIII. One instance has occurred to me of the system being atfected
from the matter issuing from the heels of horses, and of its remaining af-
terwards unsusceptible of the variolous contagion; another, where the
small-pox appeared obscurely; and a third, in which its complete exis-
tence was positively ascertained. First, Thomas Pearce is the son of a smith
and farrier near to this place. He never had the cow-pox; but, in conse-
quence of dressing horses with sore heels at his father’s, when a lad, he
had sores on his fingers which suppurated, and which occasioned a pretty
severe indisposition. Six years afterwards I inserted variolous matter into
his arm repeatedly, without being able to produce any thing more than
slight inflammation, which appeared very soon after the matter was ap-
plied, and afterwards I exposed him to the contagion of the small-pox
with as little effect.

CASE XIV. Secondly, Mr. James Cole, a farmer in this parish, had a disease
from the same source as related in the preceding case, and some years
after was inoculated with variolous matter. He had a little pain in the ax-
illa and felt a slight indisposition for three or four hours. A few eruptions
shewed themselves on the forehead, but they very soon disappeared with-
out advancing to maturation.’
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CASE XV. Although in the former instances the system seemed to be se-
cured, or nearly so, from variolous infection, by the absorption of matter
from the sores produced by the diseased heels of horses, yet the following
case decisively proves that this cannot be entirely relied upon until a dis-
ease has been generated by the morbid matter from the horse on the nip-
ple of the cow, and passed through that medium to the human subject.
Mr. Abraham Riddiford, a farmer at Stone in this parish, in consequence
of dressing a mare that had sore heels, was affected with very painful sores
in both his hands, tumours in each axilla, and severe and general indispo-
sition. A surgeon in the neighbourhood attended him, who knowing the
similarity between the appearance of the sores upon his hands and those
produced by the cow-pox, and being acquainted also with the effects of
that disease on the human constitution, assured him that he never need
to fear the infection of the small-pox; but this assertion proved fallacious,
for, on being exposed to the infection upwards of twenty years afterwards,
he caught the disease, which took its regular course in a very mild way.
There certainly was a difference perceptible, although it is not easy to de-
scribe it, in the general appearance of the pustules from that which we
commonly see. Other practitioners who visited the patient at my request
agreed with me in this point, though there was no room left for suspicion as
to the reality of the disease, as I inoculated some of his family from the pus-
tules, who had the small-pox, with its usual appearances, in consequence.

CASE XVI. Sarah Nelmes, a dairymaid at a farmer’s near this place, was
infected with the cow-pox from her master’s cows in May, 1796. She re-
ceived the infection on a part of her hand which had been previously in
a slight degree injured by a scratch from a thorn. A large pustulous sore
and the usual symptoms accompanying the disease were produced in
consequence. The pustule was so expressive of the true character of the
cow-pox, as it commonly appears upon the hand, that I have given a
representation of it in the annexed plate [Color plates in the original
publication are not included in this version. Ed.]. The two small pustules
on the wrists arose also from the application of the virus to some minute
abrasions of the cuticle, but the livid tint, if they ever had any, was not
conspicuous at the time I saw the patient. The pustule on the forefinger
shews the disease in an earlier stage. It did not actually appear on the
hand of this young woman, but was taken from that of another, and is
annexed for the purpose of representing the malady after it has newly
appeared.

CASE XVIIL. The more accurately to observe the progress of the infection I
selected a healthy boy, about eight years old, for the purpose of inocula-
tion for the cow-pox. The matter was taken from a sore on the hand of a
dairymaid,'® who was infected by her master’s cows, and it was inserted,
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on the 14th of May, 1796, into the arm of the boy by means of two super-
ficial incisions, barely penetrating the cutis, each about half an inch long.
On the seventh day he complained of uneasiness in the axilla, and on the
ninth he became a little chilly, lost his appetite, and had a slight headache.
During the whole of this day he was perceptibly indisposed, and spent the
night with some degree of restlessness, but on the day following he was
perfectly well. The appearance of the incisions in their progress to a state
of maturation were much the same as when produced in a similar manner
by variolous matter. The only difference which I perceived was in the state
of the limpid fluid arising from the action of the virus, which assumed
rather a darker hue, and in that of the efflorescence spreading round the
incisions, which had more of an erysipelatous look than we commonly
perceive when variolous matter has been made use of in the same man-
ner; but the whole died away (leaving on the inoculated parts scabs and
subsequent eschars!!) without giving me or my patient the least trouble.
In order to ascertain whether the boy, after feeling so slight an affection of
the system from the cow-pox virus, was secure from the contagion of the
small-pox, he was inoculated the 1st of July following with variolous mat-
ter, immediately taken from a pustule. Several slight punctures and inci-
sions were made on both his arms, and the matter was carefully inserted,
but no disease followed. The same appearances were observable on the
arms as we commonly see when a patient has had variolous matter ap-
plied, after having either the cow-pox or small-pox. Several months after-
wards he was again inoculated with variolous matter, but no sensible
effect was produced on the constitution. Here my researches were inter-
rupted till the spring of the year 1798, when, from the wetness of the
early part of the season, many of the farmers” horses in this neighbour-
hood were affected with sore heels, in consequence of which the cow-pox
broke out among several of our dairies, which afforded me an opportunity
of making further observations upon this curious disease. A mare, the
property of a person who keeps a dairy in a neighbouring parish, began to
have sore heels the latter end of the month of February, 1798, which were
occasionally washed by the servant men of the farm, Thomas Virgoe,
William Wherret, and William Haynes, who in consequence became af-
fected with sores in their hands, followed by inflamed lymphatic glands in
the arms and axillae, shiverings succeeded by heat, lassitude, and general
pains in the limbs. A single paroxysm terminated the disease; for within
twenty-four hours they were free from general indisposition, nothing re-
maining but the sores on their hands. Haynes and Virgoe, who had gone
through the small-pox from inoculation, described their feelings as very
similar to those which affected them on sickening with that malady.
Wherret never had had the small-pox. Haynes was daily employed as one
of the milkers at the farm, and the disease began to shew itself among the
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cows about ten days after he first assisted in washing the mare’s heels.
Their nipples became sore in the usual way, with bluish pustules; but as
remedies were early applied, they did not ulcerate to any extent.

CASE XVIIIL. John Baker, a child of five years old, was inoculated March
16, 1798, with matter taken from a pustule on the hand of Thomas Vir-
goe, one of the servants who had been infected from the mare’s heels. He
became ill on the sixth day with symptoms similar to those excited by
cow-pox matter. On the eighth day he was free from indisposition. There
was some variation in the appearance of the pustule on the arm. Al-
though it somewhat resembled a small-pox pustule, yet its similitude was
not so conspicuous as when excited by matter from the nipple of the cow,
or when the matter has passed from thence through the medium of the
human subject—(See Plate, No. 2.). This experiment was made to ascertain
the progress and subsequent effects of the disease when thus propagated.
We have seen that the virus from the horse, when it proves infectious to
the human subject, is not to be relied upon as rendering the system secure
from variolous infection, but that the matter produced by it upon the nip-
ple of the cow is perfectly so. Whether its passing from the horse through
the human constitution, as in the present instance, will produce a similar
effect, remains to be decided. This would now have been effected, but the
boy was rendered unfit for inoculation from having felt the effects of a
contagious fever in a workhouse soon after this experiment was made.

CASE XIX. William Summers, a child of five years and a half old, was in-
oculated the same day with Baker, with matter taken from the nipples of
one of the infected cows, at the farm alluded to. He became indisposed on
the sixth day, vomited once, and felt the usual slight symptoms till the
eighth day, when he appeared perfectly well. The progress of the pustule,
formed by the infection of the virus, was similar to that noticed in Case
XVII, with this exception, its being free from the livid tint observed in that
instance.

CASE XX. From William Summers the disease was transferred to William
Pead, a boy of eight years old, who was inoculated March 28th. On the
sixth day he complained of pain in the axilla, and on the seventh was af-
fected with the common symptoms of a patient sickening with the small-
pox from inoculation, which did not terminate till the third day after the
seizure. So perfect was the similarity to the variolous fever that I was in-
duced to examine the skin, conceiving there might have been some erup-
tions, but none appeared. The efflorescent blush around the part punctured
in the boy’s arm was so truly characteristic of that which appears on vari-
olous inoculation that I have given a representation of it. The drawing was
made when the pustule was beginning to die away and the areola retiring
from the centre. (See Plate, No. 3.)
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CASE XXI. April 5th: Several children and adults were inoculated from
the arm of William Pead. The greater part of them sickened on the sixth
day, and were well on the seventh, but in three of the number a second-
ary indisposition arose in consequence of an extensive erysipelatous in-
flammation which appeared on the inoculated arms. It seemed to arise
from the state of the pustule, which spread out, accompanied with some
degree of pain, to about half the diameter of a sixpence. One of these pa-
tients was an infant of half a year old. By the application of mercurial
ointment to the inflamed parts (a treatment recommended under similar
circumstances in the inoculated small-pox) the complaint subsided with-
out giving much trouble.

Hannah Excell, an healthy girl of seven years old, and one of the patients
above mentioned, received the infection from the insertion of the virus
under the cuticle of the arm in three distinct points. The pustules which
arose in consequence so much resembled, on the twelfth day, those ap-
pearing from the infection of variolous matter, that an experienced inocu-
lator would scarcely have discovered a shade of difference at that period.
Experience now tells me that almost the only variation which follows con-
sists in the pustulous fluids remaining limpid nearly to the time of its total
disappearance; and not, as in the direct small-pox, becoming purulent.—
(See Plate, No. 4.)

CASE XXII. From the arm of this girl matter was taken and inserted April
12th into the arms of John Marklove, one year and a half old, Robert E Jen-
ner, eleven months old, Mary Pead, five years old, and Mary James, six years
old. Among these, Robert E Jenner did not receive the infection. The arms of
the other three inflamed properly and began to affect the system in the usual
manner; but being under some apprehensions from the preceding cases that
a troublesome erysipelas might arise, I determined on making an experi-
ment with the view of cutting off its source. Accordingly, after the patients
had felt an indisposition of about twelve hours, I applied in two of these
cases out of the three, on the vesicle formed by the virus, a little mild caustic,
composed of equal parts of quick-lime and soap, and suffered it to remain on
the part six hours.!2 It seemed to give the children but little uneasiness, and
effectually answered my intention in preventing the appearance of
erysipelas. Indeed, it seemed to do more, for in half an hour after its applica-
tion the indisposition of the children ceased.!® These precautions were per-
haps unnecessary, as the arm of the third child, Mary Pead, which was
suffered to take its common course, scabbed quickly, without any erysipelas.

CASE XXIII. From this child’s arm matter was taken and transferred to that
of J. Barge, a boy of seven years old. He sickened on the eighth day, went
through the disease with the usual slight symptoms, and without any
inflammation on the arm beyond the common efflorescence surrounding
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the pustule, an appearance so often seen in inoculated small-pox. After the
many fruitless attempts to give the small-pox to those who had had the
cow-pox, it did not appear necessary, nor was it convenient to me, to inoc-
ulate the whole of those who had been the subjects of these late trials; yet
I thought it right to see the effects of variolous matter on some of them,
particularly William Summers, the first of these patients who had been in-
fected with matter taken from the cow. He was, therefore, inoculated with
variolous matter from a fresh pustule; but, as in the preceding cases, the
system did not feel the effects of it in the smallest degree. I had an oppor-
tunity also of having this boy and William Pead inoculated by my nephew,
Mr. Henry Jenner, whose report to me is as follows: “I have inoculated
Pead and Barge, two of the boys whom you lately infected with the cow-
pox. On the second day the incisions were inflamed and there was a pale
inflammatory stain around them. On the third day these appearances were
still increasing and their arms itched considerably. On the fourth day the
inflammation was evidently subsiding, and on the sixth day it was scarcely
perceptible. No symptom of indisposition followed.

To convince myself that the variolous matter made use of was in a per-
fect state I at the same time inoculated a patient with some of it who
never had gone through the cow-pox, and it produced the small-pox in
the usual regular manner.”

These experiments afforded me much satisfaction; they proved that the
matter, in passing from one human subject to another, through five gra-
dations, lost none of its original properties, J. Barge being the fifth who re-
ceived the infection successively from William Summers, the boy to
whom it was communicated from the cow.

I shall now conclude this inquiry with some general observations on
the subject, and on some others which are interwoven with it.

Although I presume it may be unnecessary to produce further testi-
mony in support of my assertion “that the cow-pox protects the human
constitution from the infection of the small-pox,” yet it affords me consid-
erable satisfaction to say that Lord Somerville, the President of the Board
of Agriculture, to whom this paper was shewn by Sir Joseph Banks, has
found upon inquiry that the statements were confirmed by the concur-
ring testimony of Mr. Dolland, a surgeon, who resides in a dairy country
remote from this, in which these observations were made. With respect to
the opinion adduced “that the source of the infection is a peculiar morbid
matter arising in the horse,” although I have not been able to prove it
from actual experiments conducted immediately under my own eye, yet
the evidence I have adduced appears sufficient to establish it.

They who are not in the habit of conducting experiments may not be
aware of the coincidence of circumstances necessary for their being
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managed so as to prove perfectly decisive; nor how often men engaged in
professional pursuits are liable to interruptions which disappoint them al-
most at the instant of their being accomplished: however, I feel no room
for hesitation respecting the common origin of the disease, being well
convinced that it never appears among the cows (except it can be traced
to a cow introduced among the general herd which has been previously
infected, or to an infected servant) unless they have been milked by some
one who, at the same time, has the care of a horse affected with diseased
heels.

The spring of the year 1797, which I intended particularly to have de-
voted to the completion of this investigation, proved, from its dryness, re-
markably adverse to my wishes; for it frequently happens, while the
farmers” horses are exposed to the cold rains which fall at that season, that
their heels become diseased, and no cow-pox then appeared in the neigh-
bourhood.

The active quality of the virus from the horses” heels is greatly in-
creased after it has acted on the nipples of the cow, as it rarely happens
that the horse affects his dresser with sores, and as rarely that a milkmaid
escapes the infection when she milks infected cows. It is most active at the
commencement of the disease, even before it has acquired a pus-like ap-
pearance; indeed, I am not confident whether this property in the matter
does not entirely cease as soon as it is secreted in the form of pus. I am in-
duced to think it does cease,!* and that it is the thin, darkish-looking fluid
only, oozing from the newly-formed cracks in the heels, similar to what
sometimes appears from erysipelatous blisters, which gives the disease.
Nor am I certain that the nipples of the cows are at all times in a state to
receive the infection. The appearance of the disease in the spring and the
early part of the summer, when they are disposed to be affected with
spontaneous eruptions so much more frequently than at other seasons,
induces me to think that the virus from the horse must be received upon
them when they are in this state, in order to produce effects: experiments,
however, must determine these points. But it is clear that when the cow-
pox virus is once generated, that the cows cannot resist the contagion, in
whatever state their nipples may chance to be, if they are milked with an
infected hand.

Whether the matter, either from the cow or the horse, will affect the
sound skin of the human body, I cannot positively determine; probably it
will not, unless on those parts where the cuticle is extremely thin, as on
the lips, for example. I have known an instance of a poor girl who pro-
duced an ulceration on her lip by frequently holding her finger to her
mouth to cool the raging of a cow-pox sore by blowing upon it. The hands
of the farmers’ servants here, from the nature of their employments, are
constantly exposed to those injuries which occasion abrasions of the
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cuticle, to punctures from thorns, and such like accidents; so that they are
always in a state to feel the consequence of exposure to infectious matter.

It is singular to observe that the cow-pox virus, although it renders the
constitution unsusceptible of the variolous, should nevertheless, leave it
unchanged with respect to its own action. I have already produced an in-
stance!® to point out this, and shall now corroborate it with another.

Elizabeth Wynne, who had the cow-pox in the year 1759, was inocu-
lated with variolous matter, without effect, in the year 1797, and again
caught the cow-pox in the year 1798. When I saw her, which was on the
eighth day after she received the infection, I found her affected with gen-
eral lassitude, shiverings, alternating with heat, coldness of the extremi-
ties, and a quick and irregular pulse. These symptoms were preceded by a
pain in the axilla. On her hand was one large pustulous sore, which re-
sembled that delineated in Plate No. 1.

It is curious also to observe that the virus, which with respect to its ef-
fects is undetermined and uncertain previously to its passing from the
horse through the medium of the cow, should then not only become more
active, but should invariably and completely possess those specific proper-
ties which induce in the human constitution symptoms similar to those of
the variolous fever, and effect in it that peculiar change which for ever
renders it unsusceptible of the variolous contagion.

May it not then be reasonably conjectured that the source of the small-
pox is morbid matter of a peculiar kind, generated by a disease in the
horse, and that accidental circumstances may have again and again arisen,
still working new changes upon it until it has acquired the contagious and
malignant form under which we now commonly see it making its devas-
tations amongst us? And, from a consideration of the change which the
infectious matter undergoes from producing a disease on the cow, may we
not conceive that many contagious diseases, now prevalent among us,
may owe their present appearance not to a simple, but to a compound,
origin? For example, is it difficult to imagine that the measles, the scarlet
fever, and the ulcerous sore throat with a spotted skin have all sprung
from the same source, assuming some variety in their forms according to
the nature of their new combinations? The same question will apply re-
specting the origin of many other contagious diseases which bear a strong
analogy to each other.

There are certainly more forms than one, without considering the com-
mon variation between the confluent and distinct, in which the small-pox
appears in what is called the natural way. About seven years ago a species
of small-pox spread through many of the towns and villages of this part of
Gloucestershire: it was of so mild a nature that a fatal instance was scarcely
ever heard of, and consequently so little dreaded by the lower orders of the
community that they scrupled not to hold the same intercourse with each
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other as if no infectious disease had been present among them. I never saw
nor heard of an instance of its being confluent. The most accurate manner,
perhaps, in which I can convey an idea of it is by saying that had fifty indi-
viduals been taken promiscuously and infected by exposure to this conta-
gion, they would have had as mild and light a disease as if they had been
inoculated with variolous matter in the usual way. The harmless manner
in which it shewed itself could not arise from any peculiarity either in the
season or the weather, for I watched its progress upwards of a year without
perceiving any variation in its general appearance. I consider it then as a
variety of the Small-pox.!¢

In some of the preceding cases I have noticed the attention that was paid
to the state of the variolous matter previous to the experiment of inserting
it into the arms of those who had gone through the cow-pox. This I con-
ceived to be of great importance in conducting these experiments, and,
were it always properly attended to by those who inoculate for the small-
pox, it might prevent much subsequent mischief and confusion. With the
view of enforcing so necessary a precaution I shall take the liberty of di-
gressing so far as to point out some unpleasant facts relative to misman-
agement in this particular, which have fallen under my own observation.

A medical gentleman (now no more), who for many years inoculated
in this neighbourhood, frequently preserved the variolous matter in-
tended for his use on a piece of lint or cotton, which, in its fluid state, was
put into a vial, corked, and conveyed into a warm pocket; a situation cer-
tainly favourable for speedily producing putrefaction in it. In this state
(not unfrequently after it had been taken several days from the pustules)
it was inserted into the arms of his patients, and brought on inflammation
of the incised parts, swellings of the axillary glands, fever, and sometimes
eruptions. But what was this disease? Certainly not the small-pox; for the
matter having from putrefaction lost or suffered a derangement in its spe-
cific properties, was no longer capable of producing that malady, those
who had been inoculated in this manner being as much subject to the
contagion of the small-pox as if they had never been under the influence
of this artificial disease; and many, unfortunately, fell victims to it, who
thought themselves in perfect security. The same unfortunate circum-
stance of giving a disease, supposed to be the small-pox, with inefficacious
variolous matter, having occurred under the direction of some other prac-
titioners within my knowledge, and probably from the same incautious
method of securing the variolous matter, I avail myself of this opportunity
of mentioning what I conceive to be of great importance; and, as a further
cautionary hint, I shall again digress so far as to add another observation
on the subject of inoculation.

Whether it be yet ascertained by experiment that the quantity of vari-
olous matter inserted into the skin makes any difference with respect to
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the subsequent mildness or violence of the disease, I know not; but I have
the strongest reason for supposing that if either the punctures or incisions
be made so deep as to go through it and wound the adipose membrane,
that the risk of bringing on a violent disease is greatly increased. I have
known an inoculator whose practice was to cut deep enough (to use his
own expression) to “see a bit of fat,” and there to lodge the matter. The
great number of bad cases, independent of inflammations and abscesses
on the arms, and the fatality which attended this practice, was almost in-
conceivable; and I cannot account for it on any other principle than that
of the matter being placed in this situation instead of the skin.

It was the practice of another, whom I well remember, to pinch up a
small portion of the skin on the arms of his patients and to pass through it
a needle, with a thread attached to it previously dipped in variolous mat-
ter. The thread was lodged in the perforated part, and consequently left in
contact with the cellular membrane. This practice was attended with the
same ill success as the former. Although it is very improbable that any one
would now inoculate in this rude way by design, yet these observations
may tend to place a double guard over the lancet, when infants, whose
skins are comparatively so very thin, fall under the care of the inoculator.

A very respectable friend of mine, Dr. Hardwicke, of Sodbury in this
county, inoculated great numbers of patients previous to the introduction
of the more modern method by Sutton, and with such success that a fatal
instance occurred as rarely as since that method has been adopted. It was
the doctor’s practice to make as slight an incision as possible upon the skin,
and there to lodge a thread saturated with the variolous matter. When his
patients became indisposed, agreeably to the custom then prevailing, they
were directed to go to bed and were kept moderately warm. Is it not prob-
able then that the success of the modern practice may depend more upon
the method of invariably depositing the virus in or upon the skin, than on
the subsequent treatment of the disease?

I do not mean to insinuate that exposure to cool air, and suffering the
patient to drink cold water when hot and thirsty, may not moderate the
eruptive symptoms and lessen the number of pustules; yet, to repeat my
former observation, I cannot account for the uninterrupted success, or
nearly so, of one practitioner, and the wretched state of the patients under
the care of another, where, in both instances, the general treatment did not
differ essentially, without conceiving it to arise from the different modes
of inserting the matter for the purpose of producing the disease. As it is
not the identical matter inserted which is absorbed into the constitution,
but that which is, by some peculiar process in the animal economy, gener-
ated by it, is it not probable that different parts of the human body may
prepare or modify the virus differently? Although the skin, for example,
adipose membrane, or mucous membranes are all capable of producing
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the variolous virus by the stimulus given by the particles originally de-
posited upon them, yet I am induced to conceive that each of these parts
is capable of producing some variation in the qualities of the matter previ-
ous to its affecting the constitution. What else can constitute the differ-
ence between the small-pox when communicated casually or in what has
been termed the natural way, or when brought on artificially through the
medium of the skin?

After all, are the variolous particles, possessing their true specific and
contagious principles, ever taken up and conveyed by the lymphatics un-
changed into the blood vessels? I imagine not. Were this the case, should
we not find the blood sufficiently loaded with them in some stages of the
small-pox to communicate the disease by inserting it under the cuticle, or
by spreading it on the surface of an ulcer? Yet experiments have deter-
mined the impracticability of its being given in this way; although it has
been proved that variolous matter, when much diluted with water and
applied to the skin in the usual manner, will produce the disease. But it
would be digressing beyond a proper boundary to go minutely into this
subject here.

At what period the cow-pox was first noticed here is not upon record.
Our oldest farmers were not unacquainted with it in their earliest days,
when it appeared among their farms without any deviation from the phe-
nomena which it now exhibits. Its connection with the small-pox seems
to have been unknown to them. Probably the general introduction of in-
oculation first occasioned the discovery.

Its rise in this country may not have been of very remote date, as the
practice of milking cows might formerly have been in the hands of women
only; which I believe is the case now in some other dairy countries, and,
consequently, that the cows might not in former times have been exposed
to the contagious matter brought by the men servants from the heels of
horses.!” Indeed, a knowledge of the source of the infection is new in the
minds of most of the farmers in this neighbourhood, but it has at length
produced good consequences; and it seems probable, from the precautions
they are now disposed to adopt, that the appearance of the cow-pox here
may either be entirely extinguished or become extremely rare.

Should it be asked whether this investigation is a matter of mere cu-
riosity, or whether it tends to any beneficial purpose, I should answer
that, notwithstanding the happy effects of inoculation, with all the im-
provements which the practice has received since its first introduction
into this country, it not very unfrequently produces deformity of the skin,
and sometimes, under the best management, proves fatal.

These circumstances must naturally create in every instance some de-
gree of painful solicitude for its consequences. But as I have never known
fatal effects arise from the cow-pox, even when impressed in the most
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unfavourable manner, producing extensive inflammations and suppura-
tions on the hands; and as it clearly appears that this disease leaves the
constitution in a state of perfect security from the infection of the small-
pox, may we not infer that a mode of inoculation may be introduced
preferable to that at present adopted, especially among those families
which, from previous circumstances, we may judge to be predisposed to
have the disease unfavourably? It is an excess in the number of pustules
which we chiefly dread in the small-pox; but in the cow-pox no pustules
appear, nor does it seem possible for the contagious matter to produce the
disease from effluvia, or by any other means than contact, and that prob-
ably not simply between the virus and the cuticle; so that a single individ-
ual in a family might at any time receive it without the risk of infecting
the rest or of spreading a distemper that fills a country with terror.

Several instances have come under my observation which justify the
assertion that the disease cannot be propagated by effluvia. The first boy
whom I inoculated with the matter of cow-pox slept in a bed, while the
experiment was going forward, with two children who never had gone
through either that disease or the small-pox, without infecting either
of them.

A young woman who had the cow-pox to a great extent, several sores
which maturated having appeared on the hands and wrists, slept in the
same bed with a fellow-dairymaid who never had been infected with ei-
ther the cow-pox or the small-pox, but no indisposition followed.

Another instance has occurred of a young woman on whose hands
were several large suppurations from the cow-pox, who was at the same
time a daily nurse to an infant, but the complaint was not communicated
to the child.

In some other points of view the inoculation of this disease appears
preferable to the variolous inoculation.

In constitutions predisposed to scrophula,!® how frequently we see the
inoculated small-pox rouse into activity that distressful malady! This cir-
cumstance does not seem to depend on the manner in which the distem-
per has shewn itself, for it has as frequently happened among those who
have had it mildly as when it has appeared in the contrary way.

There are many who, from some peculiarity in the habit, resist the
common effects of variolous matter inserted into the skin, and who are in
consequence haunted through life with the distressing idea of being inse-
cure from subsequent infection. A ready mode of dissipating anxiety orig-
inating from such a cause must now appear obvious. And, as we have
seen that the constitution may at any time be made to feel the febrile at-
tack of cow-pox, might it not, in many chronic diseases, be introduced
into the system, with the probability of affording relief, upon well-known
physiological principles?
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Although I say the system may at any time be made to feel the febrile
attack of cow-pox, yet I have a single instance before me where the virus
acted locally only, but it is not in the least probable that the same person
would resist the action both of the cow-pox virus and the variolous.

Elizabeth Sarsenet lived as a dairymaid at Newpark farm, in this parish.
All the cows and the servants employed in milking had the cow-pox; but
this woman, though she had several sores upon her fingers, felt no tu-
mours in the axillae, nor any general indisposition. On being afterwards
casually exposed to variolous infection, she had the small-pox in a mild
way.—Hannah Pick, another of the dairymaids who was a fellow-servant
with Elizabeth Sarsenet when the distemper broke out at the farm, was, at
the same time, infected; but this young woman had not only sores upon
her hands, but felt herself also much indisposed for a day or two. After
this, I made several attempts to give her the small-pox by inoculation, but
they all proved fruitless. From the former case then we see that the animal
economy is subject to the same laws in one disease as the other.

The following case, which has very lately occurred, renders it highly
probable that not only the heels of the horse, but other parts of the body
of that animal, are capable of generating the virus which produces the
COW-POX.

An extensive inflammation of the erysipelatous kind appeared without
any apparent cause upon the upper part of the thigh of a sucking colt, the
property of Mr. Millet, a farmer at Rockhampton, a village near Berkeley.
The inflammation continued several weeks, and at length terminated in
the formation of three or four small abscesses. The inflamed parts were fo-
mented, and dressings were applied by some of the same persons who
were employed in milking the cows. The number of cows milked was
twenty-four, and the whole of them had the cow-pox. The milkers, con-
sisting of the farmer’s wife, a man and a maid servant, were infected by
the cows. The man-servant had previously gone through the small-pox,
and felt but little of the cow-pox. The servant maid had some years before
been infected with the cow-pox, and she also felt it now in a slight degree;
but the farmer’s wife, who never had gone through either of the diseases,
felt its effects very severely.

That the disease produced upon the cows by the colt and from thence
conveyed to those who milked them was the true and not the spurious
cow-pox,'? there can be scarcely any room for suspicion; yet it would
have been more completely satisfactory had the effects of variolous matter
been ascertained on the farmer’s wife, but there was a peculiarity in her
situation which prevented my making the experiment.

Thus far have I proceeded in an inquiry founded, as it must appear, on
the basis of experiment; in which, however, conjecture has been occa-
sionally admitted in order to present to persons well situated for such
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discussions, objects for a more minute investigation. In the mean time I
shall myself continue to prosecute this inquiry, encouraged by the hope of
its becoming essentially beneficial to mankind.

FINIS
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CHAPTER 7

PETER LUDWIG PANUM
(1820-1885)

Then came the measles. During two long weeks Tom lay a prisoner, dead to
the world and its happenings.
— MARK TWAIN, Huckleberry Finn, 1885

BEST KNOWN FOR HIS CONTRIBUTIONS TOWARD THE ESTABLISHMENT of modern physiol-
ogy, Peter Ludwig Panum was born in Denmark on December 19, 1820. His fa-
ther, a regimental surgeon, died when Peter was 16. He matriculated to the
University of Kiel but completed his studies at the University of Copenhagen.
Lacking family as means of support, Panum took a job as a schoolteacher. His
teaching abilities were strong, and he was soon in great demand as an instruc-
tor. He also wrote, completing an introductory textbook on the scientific method.
Upon gaining sufficient funds, he applied, was accepted, and completed medical
school in Copenhagen.

During his medical studies, in 1846, Panum was chosen by the government
to investigate a measles epidemic on the Faroe Islands. His publication from
that epidemic, Observations Made During the Measles Epidemic on the Faroe Islands
in the Year 1846, is considered an epidemiologic classic. It was traditional in the
1800s for medical students to complete a thesis. Panum's thesis, however, was
nothing short of spectacular. Indeed, much of what we know about measles to-
day can be traced to this work.

After Panum'’s Faroe Islands' experience, he practiced first at the Almindeligt
Hospital, then as a naval physician, and then as a physician in Bandholm during
a cholera epidemic in 1850. These experiences convinced him his talents were
better applied in a research capacity rather than in treating patients. Accord-
ingly, Panum finished a doctoral thesis on fibrin in 1851 and went to Wurzburg,
Germany, where he befriended Rudolph Virchow, a Prussian scientist who fo-
cused on cellular pathology. From 1852 to 1853, Panum studied “experimental
medicine” (now known as physiology) with Claude Bernard in Paris. While work-
ing with Bernard, Panum discovered the role of endotoxins, the finding for
which he is most remembered.

Panum secured a position as professor at the University of Kiel, Germany, in
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1855, characterizing the “putrescent poison” (thought to be the cause of blood
poisoning), now identified as endotoxins. He established a physiology labora-
tory at Kiel and pursued new knowledge essential for the development of blood
transfusions. However, Panum found anti-Danish sentiment in Kiel too stress-
ful, and in 1862 he relocated to the University of Copenhagen, where he re-
mained for the remainder of his career.

Panum died on May 2, 1885. The university immediately appointed his assis-
tant, Christian Bohr (father of Niels Bohr, atomic structure and radiation scien-
tist who won the Nobel Prize in 1922), to serve as director of Panum's research
laboratory.

A NOTE ON THE TEXT

Panum's publication on the measles epidemic on the Faroe Islands remains a
landmark in epidemiology. The effort put forth to document the cases, their
contacts, and the spread of the disease was arduous, indeed. For more than a
century, until the development of a measles vaccine in the 1960s, little new in-
formation was discerned about the epidemiology of the disease that Panum had
not observed and reported during his Faroe Islands experience. The communi-
cability of the disease, its incubation period, the degree to which immunity per-
sisted, and other epidemiologic characteristics were analyzed and stated in an
unambiguous manner. Indeed, the most telling aspect of the selected reading is
the literary skill displayed by Panum in describing events during the epidemic.
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Observations Made During the Epidemic of Measles
on the Faroe Islands in the Year 1846
(1847, Abridged)

1. When a physician is called to work in a place where climatic and dietary
conditions are different from those to which he has been accustomed, his
first problem is to study the hygienic factors which affect the state of
health of the inhabitants. It is, in fact, these hygienic conditions which
contribute towards the development and frequency of some diseases and
the exclusion or rarity of others, and which more or less modify the symp-
toms of every disease; it is, indeed, these conditions that constitute the ba-
sis of the geography of disease, the special study of which subject will
soon, perhaps, elevate it to the status of an independent science.

Since the outbreak of measles provided the occasion for my journey to
the Faroe Islands, it was natural that I should direct my attention at once
to the influence which the extremely peculiar hygienic conditions of the
islands exerted upon this disease, and vice versa. Moreover, because dur-
ing my sojourn of almost five months on the Faroes, I repeatedly traveled
over the greater part of the islands, I was therefore in a position to make a
great many observations in regard to the influence of their special hy-
gienic conditions upon the state of health in general, as well as upon the
frequency and development of the prevailing diseases. To be able to give a
complete nosography of the Faroes, a stay of several years would be nec-
essary; what I here communicate consists only of some nosographic points
and fragments, which may, perhaps, be interesting merely because so lit-
tle is known about conditions on the Faroes in this respect. . . .

[Fifty pages on the history, geography, and people of the Faroe Islands
have been deleted here. Ed.]

The influence which the epidemic of measles of 1846 exerted on the
mortality rates of the Faroes may serve as an example to illustrate the ten-
dency of epidemics as a whole to decimate the population of a country. Of
course, measles is not wont under ordinary conditions to menace any but
children, but on the Faroes it evidently attacked almost the entire popula-
tion without respect to age; and the epidemics in the aggregate, which
prevail in other countries but partially spare the Faroes, also threaten the
entire population, without respect to age. I believe that I have established
that the most essential cause of the favorable rates of mortality on the
Faroes may be looked for in the freedom of these islands, because of their
situation as well as their isolated condition as regards commerce from
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many diseases which in other places, in Denmark, for instance, very con-
siderably increase the mortality. It is obvious, then, that prophylactic mea-
sures against the introduction and spread of foreign diseases are of very
great importance in such places, where they can be put into execution, as,
for example, on the Faroes; whereas they are of no importance where
they are rendered impracticable by a great conflux of people and by other
conditions, as in Copenhagen. Here, therefore, an edict of quarantine
against measles would seem ludicrous, but the Faroe Islands would prob-
ably not have lost nearly 100 inhabitants if an edict directed against the
introduction of measles had not been removed some years ago.

II. Measles is a disease so generally familiar and so almost trivial as to war-
rant the supposition that observations in regard to it could offer nothing
new, except in special cases with more or less rare complications. It is not,
however, my intention here to go into details which are of only more or
less partial interest, but to present sonic observations with regard to the
nature of the contagiousness of measles, which peculiarly favorable cir-
cumstances rendered it possible for me to make, and which I believe merit
some attention.

As to the length of the incubation period, accurate and satisfactory obser-
vations have hitherto been lacking, as far as I know, since some authors
regard it as eight days, others as from ten to fourteen days, and others
again assume no definite stadium contagii latentis. This is not strange,
however, inasmuch as observations in regard to the subject could not well
be made where a very lively intercourse goes on among the people, and
where each individual comes into contact with a large number of other
individuals, each of whom may be carrying the material of infection with
him. Here in Copenhagen, for instance, it can very rarely be said of a
measles patient that he was exposed to infection only once, on this or that
day; for it can hardly ever be proved that he was not in anyways exposed
earlier or later, without knowing it, to the influence of the contagion of
measles. To be able to arrive at some definite result in reference to this
question would call for special circumstances which might render it possi-
ble to make accurate observations, and these circumstances were offered
on the Faroe Islands. The isolated situation of the villages, and their lim-
ited intercourse with each other, made it possible in many, in fact in most
cases, to ascertain where and when the person who first fell ill had been
exposed to the infection, and to prove that the contagion could not have
affected him either before or after the day stated.

The first person on the Faroes who took measles was a cabinetmaker,
now living in Thorshavn.! He left Copenhagen on the 20th of March and
reached Thorshavn on the 28th; on the journey he felt quite well, but was
attacked by measles early in April, on what day he did not know. Shortly
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before his departure he had visited some measles patients in Copenha-
gen. About fourteen days later his two nearest associates were attacked.
These facts, although inaccurately observed to be sure, which were related
to me before my departure from Thorshavn, induced me to give attention
in my travels about the islands to the length of the stage of incubation.

The first village to which I came (on July 2nd) on my rounds was
Tjornevig, on Nordstrome, where eighty of the 100 inhabitants were
down with measles. On the 4th of June a boat with ten men from
Tjornevig had taken part in a catch of grind at Vestmannhavn; and on the
18th of June, precisely the fourteenth day following, the measles exan-
them had broken out on all ten men, after they had been feeling ill from
two to four days, and had been suffering with cough and smarting of the
eyes. The ten men mentioned had not been together at all except at the
grind-catch referred to, and none of them had been at any place where
they could have happened to be exposed in the remotest way to the infec-
tion, which they dreaded and shunned. In Vestmannhavn, on the other
hand, they had not only been in contact with many men who had re-
cently got up after measles (perhaps some of them still florid with the ex-
anthem), but had also been staying for sometime in houses where persons
had to go to bed on the next day with an eruption of the measles exan-
them. From twelve to sixteen days after these ten men had taken measles
(counting from the appearance of the rash), the exanthem broke out on
nearly all the other inhabitants, except some few individuals, who were
not attacked until twelve to sixteen days after the first general outbreak.

These facts might suggest that the contagion of measles produces no vis-
ible effect for quite a long time, usually ten to twelve days, after its recep-
tion into the organism, since the catarrhal prodromal stage began just after
this lapse of time, and the exanthem first appeared on the fourteenth day
after the reception of the infective matter. If this supposition were con-
firmed, then the observation that the second and third general outbreaks
ensued each after about fourteen days’ interim would make it probable
that measles is most infectious during the stage of eruption and efflores-
cence, and not, as generally supposed, during that of desquamation.

In order to investigate as to whether or not these suppositions were
well-founded, I decided to undertake in each village, to which I came, a
brief inquiry, as exact as possible, in regard to the origin, mode of intro-
duction and of spread of the disease. In this manner I obtained, for fifty-
two villages, the names of the persons who first took measles, the
circumstances and dates of their exposure to infection, the dates on which
the exanthem appeared on them, and the time that elapsed thereafter be-
fore other residents broke out with the exanthem. It would become too
tedious to review this for every single village, especially since I found
the suppositions set forth above confirmed everywhere, and I did not
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encounter any instances to prove that there were exceptions to the rule. I
shall, therefore, present here only some eases by which these conclusions
were substantiated in most remarkable fashion.

In Velbertstad, on Sydstréme, I obtained statements which contradicted
my assumption of a stage of incubation of a definite length, inasmuch as
there appeared to have been, in the case of a certain patient, only ten days
between the time on which the patient was exposed to the infection and
the day on which the exanthema appeared. Since it was a very reliable
man who stated this to me, and the patient concerned was his own wife, I
thought I had found here an exception to the rule. But on Olai (July 29th)
the same man sent me a message by his nephew, Pastor Djurhuus, to the
effect that his statement had not been correct, but that it was exactly four-
teen days, instead of ten, that had intervened between the time that his
wife had been exposed to the infection and the day on which she broke
out with the exanthem. Shortly before my arrival the man had lost at the
same time his beloved wife and a sister, and his grief had distracted him.

The other case in which I thought I had found an exception to the rule
was in Hattervig, on Fuglg. A young man, the first person who had devel-
oped measles there, declared to me that he had not been outside Hattervig
except on Whitmonday (June 1st) when, together with another man, he
was in Arnefjord, on Borde where at that time measles had not broken
out, but where, as he had learned later, a man had developed the exan-
them on the 3rd of June, and two others on the 8th.? The first young man
asserted that in his case the exanthem had appeared on the 11th of June,
but in his companion’s not until the 14th. Although I explained to him
that it was of great importance to other people that he should tell me the
truth, and that there was no question of any responsibility for him, he
would not admit that he had been exposed any earlier to the infection.
But in the evening, when I was sitting in the smoke-room, attired in
Faroese clothes, he came to me and begged my pardon because he had not
recollected correctly; the fact was that he had been also in Klaksvig, on the
30th of May, and being in an intoxicated condition, had been in several
houses where there was measles. The procedure that I had followed, some-
what resembling an examination, had made the young man from that
isolated Fugle uneasy, and had induced him to conceal the truth.

In Selletraed, on @sterg, I was told that a young man had been infected
on June 4th at the grind haul in Vestmannhavn, and that on June 9th he
had broken out with the exanthem, and that his younger brother and
other folk in the village had been infected by him, and had broken out
with the exanthem on June 17th. I asked for the almanac, and inquired
where the older brother had been on the 26th of May (fourteen days be-
fore the exanthem broke out on him). They told me that on that very day
he had been in Nord-@re, where measles was prevailing, and that on the
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way home he had spent the night of the same day in Sydre-Gothe, and
had slept in the bed with the servant-man of P. Johnson’s widow; but that
in Nord-@re he had not been in any house, and there was no measles in
Sydre-Gothe at that time. By looking at my notes afterwards, I found that
the servant-man mentioned was the first person who took measles in
Sydre-Gothe, and that the exanthem had spread over his whole body a
few days later. Then I learned that only those folk in the village who had
broken out with the measles exanthem at the same time as the younger
brother had been along with the brothers at the grind-catch at Vest-
mannhavn. It was now clear to me that the elder brother had been in-
fected in Gothe (or possibly in Nord-@re), and the younger, together with
the others, in Vestmannhavn.

In Fuglefjord, on @sterg, on account of my observations, I acquired the
reputation of being able to prophesy. On my first arrival there, the daugh-
ter of Farmer J. Hansen, churchwarden, had recently had measles, but
had then got up, and, except for a slight cough, was almost entirely well.
All the other nine persons in the house were feeling well in every respect
and expressed the hope that they would escape the disease. I inquired as
to what day the exanthem had appeared on the daughter, asked for the al-
manac, and pointed to the fourteenth day after that on which the exan-
them had been noticed on the daughter, with the remark that they should
make a black line under that date, for I feared that on it measles would
show itself on others in the house; if this did not happen on that day, they
might perhaps have some hope of being exempt. As it turned out I was
summoned to Fuglefjord again ten days later and was met with the out-
cry: “What he said was correct! On the day he pointed out the measles
broke out, with its red spots, on all nine.”

Having on my first round found my suppositions verified in the thir-
teen villages which I inspected, I felt it my duty to impart my findings to
my colleagues, Mr. Regenburg, Provincial Surgeon in Thorshavn, and Can-
didate Manicus, who was staying on Suderg. Both have since told me that
they, too, have found these observations confirmed in their practice,
without feeling assured, however, that there were no exceptions to the
rule. The young medical practitioner, Candidate Nolsoe, likewise assured
me that he had everywhere found the observations cited confirmed in his
practice, except at Skaalevig, on Sande, where the general rule did not
hold good at all, and where it was impossible to detect any definite incu-
bation stage or any rule for the spread of the disease. On the 24th of Sep-
tember, however, I came to Skaalevig myself, and so was in a position to
acquire accurate information about these things and I learned the follow-
ing facts: Candidate Nolsge had been at Skaalevig three times before
Whitsuntide, because a severe epidemic of influenza was prevailing in the
village, the first time on the 5th, the second on the 12th, and the third on
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the 18th of May. On the 19th of May one of the men who had been to
fetch the physician the first time broke out with the measles exanthem,
and, on the 25th, one of the men who had fetched him the second time.
The first man who took measles had a sister, who was a servant of the
wealthy farmer J. Dahlsgaard. In spite of her master’s interdiction, she had
gone to see her brother, and she broke out with the exanthem on the 2nd
of June (fourteen days after the brother); another maid-servant of the
same farmer had visited the other man, who had developed the measles
exanthem on the 25th of May, and she broke out on the 7th of June. Then
the mistress of the house developed the exanthem on the 16th of June
(fourteen days after the first girl); three children and two servant-men on
the 20th June (thirteen days after the second girl); the master, on the 30th
of June (fourteen days alter his wife); the eldest daughter, on the 4th of
July (fourteen days after the younger children); and the eldest son on the
7th of July. In several houses where I sought for information about the
origin of the measles, I learned that first a servant-girl or a servant-man,
whose family had measles, had been infected, and fourteen days after-
ward, one individual, or usually several, in the house had broken out.
Closer investigation showed, then, that Skaalevig, far from offering any
exception to the rule, provided, on the contrary, a very complete example
of the constant length of the stage of incubation, and of the fact that
measles is most infectious during the period of efflorescence. The only de-
viation from the rule generally observed was the slower spread of the dis-
ease in Skaalevig than in the other villages, and this might seem strange in
view of the fact that the residents of Skaalevig were generally said not to
shun the infection of measles at all. The natural explanation of this differ-
ence is apparent on closer examination of the conditions. Skaalevig is one
of the most widely scattered of the Faroese villages; either the houses
stand isolated out in the midst of the fields, or two or three are grouped
together; in the largest being, with six houses, measles had made its com-
plete round when I arrived. The dwelling of Farmer J. Dahlsgaard, in
which the very slow spread of measles was most extraordinary, is distin-
guished for its size and roominess, together with the fact that the bed-
rooms in it are separated farther from each other than in any of the rest of
the Faroese houses. Another important circumstance I found in the fact
that, as I was assured everywhere, the people in Skaalevig had been care-
ful, especially in the beginning, to the extent that residents of houses
which were still free from the disease had not gone into houses where
there were sick persons, and that the heads of families had instructed their
children and domestics to avoid association with those from infected
houses. But at work and when meeting in the open air, the people from
the exempt and the infected households had not avoided association with
each other; and so it came to be said that the inhabitants of Skaalevig did
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not shun the infection of measles, which, strictly speaking, was not cor-
rect. A third circumstance, apparent especially towards the end, was the
plainly decreasing intensity of the infection as the cessation of the epi-
demic drew near. Similarly, towards the end of the epidemic, the disease
attacked very slowly in Kung, Midtvaag, and Sandevaag. At the height of
the epidemic, in Tjornevig, for example, about fourteen days after one or
several persons had caught measles, the majority of the residents, of the
village were attacked, and only a relatively small number were spared
until fourteen days after the great onset; but the people in the last-named
villages fell ill gradually, so that only a few were attacked fourteen days af-
ter those who took the disease first; fourteen days later, others about four-
teen days after these, still others, and so on; thus the disease lingered
longer in the villages last attacked than in those that were infected earlier.
Nevertheless, measles preserved withal, at least as far as my experience
went, its definite period of development (from the reception of the infec-
tion to the appearance of the exanthem); and in fact, I know of no case
where, after a pause of more than fourteen days, measles had appeared
afresh in a village without reinfection from some other place. Neverthe-
less, we cannot deny the possibility that the infective material may be re-
tained for quite a while after the cessation of measles, in wool or clothing,
for instance, or in other things that are capable of harboring it.

The rule that the contagion of measles does not produce any symptoms of illness
at all, for a considerable time after it has been received into the organism, and then,
according to my observations, after an indefinite prodromal period, brings forth the
well-known exanthem always on the thirteenth or fourteenth day, has thus
proved constant for me in a significant series of accurate observations. It
cannot be denied of course that, in addition, the constitutions of patients,
their diet, etc., may he contributing factors towards hastening or retarding
the eruption of the exanthem; but these differences are not nearly so great
as might be expected a priori; for it appears that these external conditions
are never able to hasten nor to retard the eruption of the exanthem more
than about twenty-four hours on either side of its normal time, which may
be considered to be between the thirteenth and fourteenth day. At any
rate, I think that, after my inquiries concerning the outbreak of measles in
fifty-two different villages, where I always found the above-cited rule
steadfast, though often with many dates for a single village, I am justified
in asking that exceptions to the rule (the occurrence of which I can by no
means deny, though I have not seen them) which might be advanced in
opposition to my assertions, be accurately observed, and that they should
be of such a nature as to be significant. The examples given show clearly enough
that, on more accurate investigation, apparent contradictions of the rule of-
ten serve to establish it more firmly than ever. In most of the alleged cases,
I myself felt shaken in my faith as to a constant period of incubation, but in
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every instance my doubt vanished with a more precise inquiry. The analogy
here with the information which has been acquired concerning the stage
of incubation of smallpox, of fourteen days between the reception of the
contagion and the appearance of the eruption, imparts to these observa-
tions, it seems to me, still greater significance.

A circumstance which may easily create confusion in these investigations
is the indefinite length of the catarrhal prodromal stage. Some patients suf-
fered for six to eight days before the eruption of the exanthem, from cough,
pain in the eyes, and slight fever; others, for only from four to six days; the
majority for only from two to four days; and in light cases the precursory
period was either entirely lacking or lasted only one to two days. It is better
not to ask the patients, therefore, when they became ill, but rather when
they broke out with the exanthem, if one expects to be enlightened as to
the time which the contagion requires to develop the exanthem.

If it is now regarded as a rule that the contagion of measles requires be-
tween thirteen and fourteen days after its reception into the organism to
develop the exanthem, and, as numerous experiences like those which
established this rule show, that there are usually thirteen or fourteen days
between the time at which the exanthem appears on the patient and that
at which it breaks out on his infected associates, it is then clear that the
persons who are infected by him receive the contagion into their organ-
isms at precisely the time when the exanthem is breaking out or has just
appeared on him. Hence at least it is plain that measles does not infect as
long as the contagion is still lying latent without producing any symptoms
of illness. Whether it may be regarded as infections in the catarrhal pro-
dromal stage, shortly before the eruption of the exanthem, is hard to de-
cide. I saw not a few cases in which it was to be supposed from the
patients’ statements that they had been in contact only with persons who
had prodromal symptoms but not yet the exanthem. The example cited of
the young man from Fugle who was infected in Arnefjord and the man
from Selletraed who was infected in Gothe might, for instance, go to
prove this. But since I so often saw persons have a good deal of exanthem
on their faces without even knowing anything at all about it until I
showed it to them, many first becoming aware of its presence when, after
several days’ preliminary course, it had broken out over their whole bod-
ies, I do not believe that it can be accepted as certain that measles some-
times infects before the eruption of the exanthem. At least, the cases
observed by me which might seem to corroborate such an opinion were of
such a nature that it could not be positively asserted that there was no ex-
anthem present on the infected persons; for in every case the rash had de-
veloped over the entire body a day or a few days later.

It has generally been maintained that measles is most infectious during
the period of desquamation. I do not know whereupon this assertion is
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based; but I am inclined to assume that it was inferred from observing that
infected associates of a measles patient first exhibited the exanthem while
the patient was in the stage of desquamation. Now if the observer be not
familiar with the relatively long period of latency of the contagion, it is
natural that he should assume that the infection was transmitted by the
first patient at a later period than was actually the case. I could not find
any instance which could prove that the contagion may really be given off
during the stage of desquamation, but just as little can I prove that infec-
tion may not occur in this stage. In some villages certain young persons
who had not taken measles earlier and were constantly exposed to the in-
fection remained quite exempt, being infected neither by the patients who
had the exanthem nor by those who were scaling. I believe, however, in
regard to the rule laid down that thirteen to fourteen days intervene be-
tween the reception of the contagion and the eruption of the exanthem,
that I may assert that in the majority, if not in all the cases, the infection
proceeded from the measles patients while the exanthem was breaking
out or had just appeared; and no case was known to me in which a person
took measles more than fourteen days after the exanthem had disap-
peared from the persons who might be supposed to have transmitted the
infection to him. It is not impossible that the reason for this consists partly
in the fact that the associates, so to speak, of the measles patients who
were susceptible to infection had already been infected by him while he
had the exanthem, and so could not be infected while he was desquamat-
ing; but it is certain that measles is extremely infectious during the eruption and
the period of efflorescence; whereas its infectiousness in either the prodromal
stage or in that of desquamation is doubtful. Whether this may be attrib-
uted to the exhalations from the patient, which are strongest during the
eruption and on the first day of the efflorescence, when also the peculiarly
acrid odor is most characteristic, I cannot say positively, but the supposi-
tion seems to be very reasonable.

At the suggestion of the Provincial Surgeon, Mr. Regenburg, I vacci-
nated sixty children on one of my rounds, to see whether the slight fever
which is produced by the development of the cowpox stands in any inimi-
cal relation to the measles; but I came to the conclusion that there is no re-
lationship at all between cowpox and measles, and that the two may lie
developed simultaneously. I made no experiments with inoculation of
measles, because I could expect no results with persons who had evidently
been exposed to the contagion of measles; and with those who had not
been exposed to infection, I feared that I might do more harm than good.

It is known to lie generally supposed that measles sometimes attacks
one and the same individual twice. In this connection it is quite remark-
able, however, that of the many aged people still living on the Faroes who
had had measles in 1781, not one, as far as I could find out by careful
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inquiry, was attacked the second time. I myself saw ninety-eight such old
people, who were exempt because they had had the disease in their youth.
This was the more noteworthy in that a high age by no means lessened the
susceptibility to measles, since, as far as I know, all the old people who had
not gone through with measles in earlier life were attacked when they
were exposed to infection; whereas certain young persons, although con-
stantly exposed, were exempt. If recovery from measles sixty-five years be-
fore could insure people against taking the disease a second time, it might
be supposed that still greater protection would be afforded by having re-
covered from it a shorter time before; and I am, therefore, inclined to as-
sume that the cases in which measles was observed to occur the second
time in the same person are attributable to erroneous diagnosis, or at least
are extremely rare.

Opinion has been divided as to the degree of intensity which should lie
credited to the infectiousness of measles. As a contribution towards the
solution of this question, the following cases would seem to be not with-
out interest:

On the 2nd of June a boat set off from Funding for the trading place,
Klaksvig, to fetch wares. These traders were not permitted to obtain
goods, however, unless they would help to unload grain from the
transport-ship which had just arrived from Thorshavn. On board ship
there were men who had just recovered from measles, and the business
clerics in Klaksvig were just coming down with it. Upon arriving home,
the men from Funding, who had been in the hold and in the warehouses,
but had not been among those who were ill with measles, threw away all
the paper that was around their goods, undressed completely in a kjaeld,?
washed themselves all over with water, put on clean clothes and threw
into water all the clothes they had been wearing. None of these men took
measles until July 3rd, when the whole village already had been attacked.
On June 3rd, another boat set out from Funding, in company with a boat
from Nordre-Gjov, for the trading place. In order to obtain goods, the
men from these boats were required to load the ship with dried fish. A
man from Funding became ill and had to go into a house, into a room, in
fact, where several persons lay sick with measles; the other men from
Funding and the men from Nordre-Gjov were only in the ship’s hold and
in warehouses, where they stood close against other people, among whom
there was a man from Nord-@re, which had been invaded by measles. After
their return home, the men from Funding did as those who had been in
Klaksvig with the first boat and not one of them was taken sick until the
whole village was attacked. The five men from Nordre-Gjov, who had not
gone through with the same careful cleansing after arriving at home, all
broke out with the rash about fourteen days afterwards. On June 8th, a
third boat from Funding was in Klaksvig; there the commercial employees
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had just recovered from measles, and some people were there from Leervig,
who were out for the first time since their recovery from measles. The
men from Funding were in close contact with both the shop people and
the Leervig folk. Although on returning home, they took the same pre-
cautions as those who had previously been there on business from Funding,
they all, except a woman (not pregnant), were attacked by measles, break-
ing out with the exanthem about fourteen days later.

Kvalvig, on Nordstrome, was one of the villages where the people most
dreaded the measles. Willing as the Faroese ordinarily were to convey me
farther on my itineraries, and to be obliging to me in general, in Kvalvig
they were so afraid of measles that they almost refused me conveyance to
Vestinannhavn; and when I got their consent to take me, the man who
carried my things kept at a long distance from me, and the man who drove
the horse had wrapped his head up in a large handkerchief, and kept al-
ways at least three feet away from me. This was strange, for the Faroese are
usually convinced that the physician never carries any infection with him;
the explanation of their fear was to be found in the way in which measles
had been brought to Kvalvig. The fact was that three weeks before Whit-
suntide the provincial surgeon was summoned to Kvalvig, where a severe
epidemic of krujm* was prevailing, and he had to spend the night in the
village. In the house in which the surgeon had slept, measles broke out ex-
actly fourteen days after his arrival. No other occasion than his visit could
be assigned for the outbreak of the disease, since no resident of Kvalvig had
been in any suspected place, and particularly none of those who lived in
the house that was first attacked, and no other stranger from any of the af-
fected or suspected places had been in the village.

From Fuglefjord, where I had visited many patients with measles, I was
summoned to Mygledahl, which was still exempt. As eight men had ven-
tured, notwithstanding their fear of the disease, to come to fetch me for a
woman, who must have been very ill, it was my duty to do what was in my
power to avoid carrying the measles to Mygledahl. On my arrival, in the
middle of the night, therefore, T undressed in an outhouse in which fish
were dried, and put on a suit of clothes which I had not had on among the
measles patients. Mygledahl was not attacked by measles afterwards.

To Midtvaaq, on Vaage, measles was carried, so people said, by the mid-
wife, who had passed several days with the measles patients at Steegaard.
The woman had had the disease herself in Denmark. In all the houses in
which the midwife had been, they said, measles appeared fourteen days
later; and a girl who washed the midwife’s clothes immediately after her
arrival was the first who took measles in Midtvaag.

These examples, which seem to prove that the contagion of measles
may be carried about in clothing worn by persons who are not them-
selves susceptible to infection, apparently give evidence of an intensity of
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contagiousness which hardly otherwise would have been attributed to
measles. It might have been supposed, for example, that the contagion
with which the physician’s clothes were impregnated would be blown
away on a trip of four miles in an open boat, especially when the weather
through which he traveled was inclement with wind and rain. Moreover,
the cases cited in regard to the residents of Funding on their business trips
appear to prove that prophylactic cleansing after exposure to infection
may sometimes protect.

It is beyond doubt that the surest means of hindering the spread of the
disease is to maintain quarantine. In this way, by house-isolation, success
was attained in many villages in preventing general dissemination of the
disease. Thus, in Saxen, two houses were saved from measles; in Midtvaag,
ten; in Sandevaag, ten; in Gaasedahl, two; in Glibre, two; in Funding, one;
in Fundingbotn, one; in Nordskaale, one; in Selletraed (at least at my ar-
rival), four; likewise the half of Thorsvig and Lanibavig, the greater part of
Kvalvig; Skaapen, and part of Skaalevig. By cutting off communication
with infected localities, the residents of the following places succeeded in
keeping measles entirely away: Haldersvig, with 102 inhabitants; Eldevig,
with 85; Andafjord, with 121; Vider¢e, with 101; Mygledahl, with 66; Trol-
lenaes, with 29; Husum, with 54; Elankeskaale, with 51; Share, with 26;
Skaaltofte, with 19; Myggenaes, with 99; Skup, with 61; Sand, with 240;
Husevig, with 52; and Skarvenaes, with 26. And so, by maintaining quar-
antine, about 1,500 of the inhabitants of the Faroe Islands were saved from
measles.

If, among 6,000 cases, of which I myself observed and treated about
1,000, not one was found in which it would be justifiable, on any grounds
whatever, to suppose a miasmatic origin of measles, because it was ab-
solutely clear that the disease was transmitted from man to man and from
village to village by contagion, whether the latter was received by imme-
diate contact with a patient or was conveyed to the infected person by
clothes, or the like, it is certainly reasonable at least to entertain a consid-
erable degree of doubt as to the miasmatic nature of the disease.

Since the doors could be locked everywhere, so to speak, against the
disease, in my opinion it is not only theoretically justifiable but also prac-
tically even necessary to regard it everywhere as a contagious disease. For
if people believe that the causes of the disease are generally dispersed in the
atmosphere, they can have no hope of protecting themselves against it, and
will not be disposed to take precautions in this respect, since such mea-
sures must be regarded as vain; but if it is considered as settled that
measles is transmitted only to such individuals as are susceptible to the in-
fectious material which every measles patient carries, whether the infec-
tious matter is suspended in the air most nearly surrounding the patient, or is
entangled in clothes and the like, there may be hope of setting limits to
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the spread of the disease, and the necessary provisions in this direction
will be instituted with reasonable hope of a successful result. There are
probably many physicians who have the same views in regard to the mias-
matic-contagious character of measles which the two physicians of the
Faroe Islands had when measles arrived in the country. Since the people
were convinced that the cause of the disease could be carried through the
air from house to house, from village to village, and from island to island,
they did not at that time, think the trouble worth while to undertake an
isolation, whereby the disease would probably have been limited to only a
few houses. Experience, however, had taught a part of the inhabitants in
1781 that the spread of measles could be hindered by isolating places or
even houses; and the aged people, who had preserved the recollection of
this from their youth, effected in many places, on their own responsibility,
a sort of quarantine, as mentioned above whereby the places concerned
were entirely or partially spared. Not until later on, when experience had
taught the physicians of the country also that the infection is quite obvi-
ously carried from place to place by persons and does not jump about, did
they, too, begin to discourage communication with infected houses and
places; but the disease had already been spread over the entire country,
and from the public viewpoint it was too late to institute earnest measures
towards isolation. Experience in regard to the fact that measles is not mias-
matic but purely contagious in character has been so dearly bought on the
Faroe Islands that the people there will probably agree with us hereafter
that it is correct, at least in practice, to consider measles as a contagious
and not as a miasmatic nor miasmatic-contagious disease.

It is another question whether measles can arise spontaneously. This did
not happen on the Faroes, and although from a theoretical point of view,
in analogy with typhus and the like, the possibility cannot be denied, yet
with respect to regulations that might be instituted against the spread of
the disease, especially under conditions such as those on the Fame Islands,
Iceland, and other isolated places, if spontaneous origin ever occurs, the
occasions are so rare that they cannot be taken into consideration.
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PART II

The Sanitary
Reform Movement

Away, then, with crowded cities, the 30 feet lots and alleys, the
artificial reservoirs of filth, the hotbeds of atmospheric poison. Such
are our cities. They are great prisons built with immense labor to
breed infection and hurry men prematurely to the grave.

—NoOAH WEBSTER, 1799

The United States may be considered as a country in which no
legislation exists regulating its sanitary condition.
—COMMITTEE ON SANITARY IMPROVEMENT, American Medical
Association, 1848






CHAPTER 8

WILLIAM FARR
(1807-1883)

Sometimes she would hear a newspaper read out, and would learn how the
Registrar-General cast up the units that had within the last week died of want
and of exposure to the weather.

— CHARLES DIckeNs, Our Mutual Friend, 1864-1865

WiLLIAM FARR WAS BORN INTO A POOR FAMILY IN KENLEY, Shropshire, England. At the
age of two years, Farr's family moved to Dorrington, where he was adopted by
Joseph Pryce, the elderly squire of the town. Educated at the local school and
through his access to Pryce's library, Farr decided in 1826 to study medicine. He
undertook studies with Shrewsbury's Dr. Webster, supporting himself as a
dresser (surgeon's assistant) in a nearby infirmary, to which he walked 14 miles
daily. Three years later, Farr inherited £500 from Pryce's estate and journeyed to
Paris and Switzerland to continue his medical studies. In Paris, he was intro-
duced to hygiene and medical statistics. He is known to have attended classes by
Pierre Charles Alexandre Louis (1787-1872), a physician at I'Hopital Charité,
who collected and numerically analyzed information about patients and the
treatments they received. John M. Eyler suggests that Farr's interest in medical
statistics did not derive from Louis alone.

In 1831, Farr returned to Shrewsbury for six month's work as a house sur-
geon before moving on to University College in London. The London Society of
Apothecaries qualified him as a doctor one year later, although some suggest he
practiced as a pharmacist. In 1833, Farr married a farmer's daughter, and the
couple settled in London near Fitzroy Square. To supplement his income, Farr
wrote articles on hygiene, public health, and statistics. The quality of the work
commanded the attention of the editor of the Lancet, Dr. Thomas Wakley. In
1837, Farr completed two works of note: a chapter called “Vital Statistics” for
the preeminent Victorian economist John McCulloch's reference text Statistical
Account of the British Empire and an article on consumption (which took his wife
later that same year) with Sir James Clarke. Clarke was so impressed by Farr
thatin 1837, when the Office of the Registrar General began operations, he and
Wakley recommended Farr for the post of compiler of abstracts.
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The Registrar General's Office had been created by Parliament in 1836 to
track births and deaths in England and Wales as the means of assuring the
proper transfer of property rights between generations of the landed gentry. Ac-
tivity beyond property transfer tracking was not in Parliament's intent. Hence,
Farr's appointment as compiler of abstracts did not carry with it responsibility
for any of the projects Farr would take on during the next four decades.

As compiler of abstracts, Farr created the first national vital statistics system.
He began the compilation of vital statistics data on an annual basis, including
analyses of causes of death and assessments of mortality by occupation. To sup-
port this work, he developed the predecessor of the International Classification
of Diseases. Farr was an enthusiast regarding the use of vital statistics, and his
efforts in this regard were recognized by the London Statistical Society (prede-
cessor of the Royal Statistical Society), which elected him treasurer, vice presi-
dent, and in 1871, president.

Farr's advocacy of vital statistics found its way into several activities outside the
bounds of the Registrar General's Office, including data and analyses for Sir John
Simon's Local Board of Health, the Royal Army and Navy, and Dr. John Snow'’s
landmark epidemiologic studies on cholera. With regard to the latter, Farr was
not an early adopter of Sir William Budd's and Snow's hypothesis that contami-
nated water was the means by which the epidemic propagated. Until he was con-
fronted with the 1853 cholera outbreak in Newcastle, Farr contended the spread
of the disease was attributable to miasms. However, data from the Newcastle out-
break were sufficiently compelling to Farr for him to change that belief.

Farr's family life did not end with the death of his first wife in 1837. He
moved to Stoke, Newington, in 1841 and remarried a year later. His second wife
bore him eight children and passed away in 1876. Farr was self-taught as a
mathematician and a linguist (fluent in French, German, and Italian). He main-
tained a strong friendship with Florence Nightingale, a nurse and activist who
gained notoriety for her work with wounded British soldiers in the Crimean
War. When Nightingale indicated an interest in vital statistics, Farr obliged her
with data that she subsequently published.

When Major George Graham, the second Registrar General and the principal
one under whom Farr served, retired in 1879, Farr made it known he wished to
be Registrar General himself. He did not receive the appointment, and in conse-
quence, he retired in 1880. Three years later, he died.

A NOTE ON THE TEXT

The three readings by Sir William Farr selected for this volume all derive from
Farr's early career. The first, “Lecture Introductory to a Course on Hygeine, or
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the Preservation of The Public Health,” was published in 1835 and is an example
of the writings that convinced Lancet editor Thomas Wakley to nominate Farr
for the compiler of abstracts position in the Registrar General's Office. In it, Farr
reviews past doctrines on hygiene. He does not provide any sense of his per-
sonal view on these diverse doctrines, simply noting their existence as a basis for
efforts to be effected in Victorian times. The other two pieces focus on data col-
lected by the Registrar General's Office. One provides a comparison of mortality
between places in England and Sweden. The careful reader will observe Farr's
demonstration of the presence of confounding by age and his proposed solu-
tion to that situation—indirect adjustment. The third reading exemplifies Farr's
careful approach to analyzing data collected by the Registrar General's Office.
Although the specifics of the reports changed as knowledge about specific dis-
eases was discerned, the general tenor of those reports is well captured in this
selection.
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Lecture Introductory to a Course on Hygeine,
or the Preservation of The Public Health
(1835)

Gentlemen:—The subject of Hygeine, as far as I know, has not yet been
treated in a course of lectures by any one in the metropolis; consequently
the attempt which I am this evening about to make, presents more than
the ordinary difficulties of a first lecture, and must plead for the exercise
of more than an ordinary degree of indulgence. Instead of entering di-
rectly on the matter of the course, as should be done, were the general na-
ture of the subjects to be discussed thoroughly comprehended, I shall,
after examining the history of Hygeine, endeavour to lay before you an
outline of the whole course, and direct your attention to some illustra-
tions which may enable you to appreciate, at their just value, a few of the
points of view from which we are about to examine Human Life.

“Hygeine” is a naturalized French word, taken from the Greek vy{elo
or vyelo, health. In its present form it is not, as Dr. Forbes has judiciously
remarked in his “Bibliography,” very agreeable to the English ear; and I
should have adopted the term Hygiology, but from the dread of attempting
two innovations. It is considered equivalent to the art of preserving health;
and while the exercise of Therapeutics restores the sick to health, Hygeine is
said to teach how life is preserved. Life is valuable,—“All that a man hath
will he give for his life,”—and health is a blessing which sweetens every
other joy, or bears men up even against misery; so when private individu-
als only are considered, health and the extension of existence should be
the primary objects of Hygeine; to be attained at the expense of almost
any sacrifice. Every member of the body may be lost, all its form and love-
liness may have perished around it, the intellect itself may be gone, and
man may remain,

“Sans teeth, sans eyes, sans taste, sans everything,”

and yet may it be our duty to protract animation to its utmost span. Even
with the most destitute individual, in the most forlorn condition, nothing
could justify the neglect of every necessary sanatory [sic/] precaution, ex-
cept the inevitable moral wreck of the heart, to survive which—to sacri-
fice our solemn duties, friends, country, or truth, for life, and so, propter
vitam perdere causas vivendi,'—hygeine itself offers no incentive.

Although the preservation of health and its prolongation of life are the
great objects constantly to be kept in view in private hygeine, they are
subordinate in public hygeine, where nations are considered to the higher
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end of developing the human faculties, and raising them to their greatest
possible degree of organic perfection. Regarding mankind with a general
eye, would an intelligent being desire to see a feeble, imbecile, effete pop-
ulation, vegetating through an antediluvian age of some eight hundred
winters; or would he attempt to call forth all the energies of humanity, to
flourish for a few years or generations, and then to ebb with terrible re-
vulsion? Would he not rather seek to temper the intensity of life, so that,
when multiplied by time, the greatest possible sum of vitality might be
produced?

“Hael,” the Saxon root of “Health,” implies strength—hence we have “a
hale man:"—and “Healer” was a bestower of Health. “Physician” and
“Saviour” were translated by the Saxons “Healer.” In speaking of the
preservation of health, I wish health to be understood as implying not
only that smooth course and equilibrium of the functions which is now
commonly indicated by the word, or the state to which patients are re-
stored after sickness,—but the strength and continued energy of the men-
tal as well as the muscular system. “Cultivation” would be a more
appropriate term than “preservation;” as the latter implies only continu-
ance, while “hygeine” employs all external influences, and all our knowl-
edge of the organs, the functions, and the habitudes of the human
economy, not merely for its preservation, but for its improvement.

The true object of hygeine, then, is to increase the sum of vitality by ex-
tending individual life to its full term (averting death); by obviating sick-
ness; and by increasing the energy of all the vital forces, whether
nutritive, formative, locomotive, or sensitive and intellectual.

A history of life, of the natural and supernatural means which nations
and legislators have employed for its preservation, the plans proposed by
enthusiasts, and the valuable precepts which medical men and philoso-
phers have successfully deduced from the observation and experience of
mankind, would afford us abundant instruction; as it would show the hu-
man mind at issue with a problem of the greatest practical importance, and
the highest speculative interest. My first step, however, on this occasion,
shall be directed to signalizing some of the chief cultivators of hygeine;—to
direct you where to refer for more ample information on the subject than
can be furnished in these lectures,—and to guard against some false doc-
trines, which float like warning wrecks on the surface of its past history.

Egypt was considered by the ancients to be the seat and source of medi-
cine. The observance of great bodily cleanliness, strict regimen, mild diet,
from which the use of several animals was proscribed; vomiting, purging,
and fasting, for three days successively every month; and a simple, invigor-
ating education, inuring the youth to hardships,—these were some of the
doctrines of the Egyptians, and formed part of their laws. Physicians were
included in the learned class; constituting one all-powerful priesthood, to
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whom a third of the land was allotted. They practised their art for the ad-
vantage of poor and rich indiscriminately, their endowed riches raising
them above the necessity of requiring fees. In the time of Herodotus, it is
said, the plague was entirely unknown among the Egyptians, many of
whom attained a great age.

The four last books of the Pentateuch unfold a great system of hygeine,
not constituting a mere philosophic unapplied theory, but enforced by le-
gal sanctions, and carried out in practice to the very letter of its enact-
ments. Moses was learned in all the wisdom of the Egyptians, and adopted
several of their practices; but together with the great idea of emancipating
his countrymen, and carrying them from a land of bondage to a land over-
flowing with natural riches, came many profound principles of truth, re-
sulting from the study of the moral and physiological condition of mankind,
and a thorough knowledge of the external circumstances,—of the country—
the wilderness,—through which people were to be led. On account of the
relation of miracles mingled with the narrative of Moses, some persons
object to references being made to the Pentateuch; or to considering it as
historical authority for scientific truths; but internal and circumstantial
evidence proclaims its authenticity too strongly to justify the rejection of
the facts which it contains, whatever differences of opinion may attend
their interpretation. Voltaire says that every thing about Moses is super-
natural: “Chaque peuple a ses prodiges, mais tout est prodige chez le peu-
ple juit.”? After examining the records collected in the Pentateuch, the
manners and the style of the Arabs, and all the other attendant circum-
stances, I think you will come, if not with Warburton, at least with Muller
and Roetteck, to a different conclusion. I shall here assume that the facts
are historical, and proceed to develop a faint outline of the Mosaic system
of Hygeine; important, because it is the first recorded with detail, and be-
cause of the mighty principles it involves. The great theological system re-
vealed by Moses, I am neither qualified nor called upon to discuss; in
hygeine we have only to do with the physical facts.

Moses, after carefully distinguishing the contagious diseases of the Israelites,
commanded that the infected should be isolated.—

In Leprosy—a cutaneous affection allied in character to Tubercular
Elephantiasis—the suspected man was brought to the priest, who pro-
nounced him “unclean;” or, if there were any doubts, shut him up for
seven days, until the symptoms of the case became well marked. The “un-
clean” were put without the camp, and only visited by the priest; their
clothing was burnt. When the people possessed settled habitations in
Canaan, unhealthy houses were directed to be examined, and “scraped
within and round about,” the dirt thus taken off being carried out of the
city to an “unclean” place. The worst buildings were to be entirely broken
down and removed.
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In the disease of Gonorrhea, the identity and antiquity of which, will, I
think, appear indisputable to those who read the 15th chapter of Leviti-
cus, every thing and every person touched by the patients, was declared
“unclean”—to be set apart and purified by washing. Seven days of purifi-
cation were prescribed for the cleansing of the impure person; who after-
wards offered before the congregation “two turtle-doves or two young
pigeons.” The minute regulations on this head deserve your attention; so
do those relative to the menstruation of females, to their purification, and
to cohabitation, particularly in the East, and among the Arabs. Circumci-
sion, still practised among the same races, and, in some tribes, upon fe-
males, was intended to promote cleanliness; perhaps to prevent some
diseases of the prepuce; or to obviate phymosis and paraphymosis. It was
performed on the eighth day after birth; and often must have destroyed
the most weakly children, who would bleed to death, or die convulsed; at
least such a result has sometimes been observed among the German and
Polish Jews. “A bloody husband,” said Zipporah to Moses, “art thou, be-
cause of the circumcision.”

Animals were allowed for food, but a great many species were prohib-
ited. “Whatsoever,” says the Jewish law, “parteth the hoof, is cloven-footed,
and cheweth the cut, ye may eat:” swine were excluded because they did
not ruminate; coneys and hares because their hoof was not divided. The
prohibition of hares would recal [sic] to mind the modern Game Laws,
were it not in conformity with a principle; and did we not know that Moses
always carried out his principles to their most rigorous consequences.
Birds of prey, “whatever in the waters hath neither scales nor fins, what-
soever goeth upon its paws,” and all flying creeping things, except locusts,
grasshoppers, and beetles, were forbidden. The latter flying creeping things
were, probably, not unacceptable in the wilderness. The ox, the sheep, the
goat, the deer, and the chamois, were orthodox food; in fact, the classifi-
cation excluded few animals which we now eat, except swine, hares, and
rabbits. Everything that “dieth of itself ” was pronounced inedible; and the
blood of all animals was to be poured out.—“Ye shall eat the blood of no
manner of flesh; for the life of all flesh is the blood thereof.” Lev. xxii, 14.
Blood is rarely taken by Europeans, although it is drunk by some carnivo-
rous animals and savages. It is not very palatable, but I am not aware
that blood is indigestible. Some think that this enactment was intended to
prevent cruelty; in support of which, Bruce relates, that somewhere in
Abyssinia, the fierce nomads drive their cattle and cut steaks from them as
they are needed; but this very much resembles Mizeld’s story of the
goose.>

The enactments relating to marriage, which are now adopted in Europe,
were founded on the physiological law, that a degenerate offspring results
from the intercourse of animals which are nearly related; and that a proper
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mixture of alien blood, can alone give birth to an untainted and vigorous
race. Cousins and near relations, by being brought into contact when
young, and when the affections are opening, too often lay the foundation
of matrimonial alliances which infringe upon the general laws of Hygeine.
What would have been the result of allowing the connubial union of
nearer relatives? The denouncements of adultery, which was punished by
death, and the strict investigation of virginity, discouraged promiscuous
intercourse,—destructive of the bonds of families, calculated to yield a de-
generate spurious issue, and likely to involve nations in exhausting perni-
cious diseases. Such a restraint was necessary, as, in the language of
Beaumarchais, man is the only animal “qui boit quand il n’a pas soif; et qui
fait 'amour en tout temps” [who drinks when he isn’t thirsty and makes
love whenever—Ed.].*

The Levites (the priests or learned caste) were the medical advisors of
the people: they were remunerated from the tithe, and received offerings
on recovery. Jehovah himself was his people’s physician; and on condition
of their hygeiaic and religious obedience, declares, “I will take sickness
away from the midst of thee; the number of thy days I will fulfil [sic]"—
the great aims of our art.

Moses, assisted by the princes of each tribe and the high Priest, made
two enumerations of the people, distinguishing “their families by the
house of their fathers, with the number of their names, every male by their
poll, from twenty years old and upwards, all that were able to go forth to
war in Israel.” The first census was made by assembling the congregation
together on the first day of the second month, in the second year after they
were come out of Egypt; 603,550 males above the age of twenty were enu-
merated. The force of each tribe is stated; the Levites, a month old and up-
wards, amounted to 22,000; the first-born of all Israel 22,274. The males
above twenty in western Europe constitute about a quarter of the total
population, so that 600,000 males imply a total population of 2,400,000.
Many believe that there is an error in this enumeration, but it is not neces-
sary to examine the arguments on either side here; I only call your atten-
tion to it as the first census recorded, and to the fact that Moses employed
this enumeration of the males of twenty years old and upwards, as a mea-
sure of the strength of the population at his disposal.

Before him were the thousands of Israel reluctantly torn from slavery,
debased in intellect, and corrupted by circumstances, but now safe from
Egyptian pursuit: Let us ask “what was the hygeinic problem which Moses
had to solve?” His great and avowed purpose was to put the Israelites in
possession of Palestine, already fenced with walled cities, and guarded by a
warlike population; the difficulties to be overcome were the traversing of
an uncultivated but not extensive desert, obtaining supplies of food, and
converting a race who were rendered dastardly and feeble by bondage in
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warlike progenitors of an exterminating people, to extend its numbers
from Lebanon to the Euphrates. Led to action in the first year, the unwar-
like combatants, affrighted by the Egyptians, and easily turned aside by
other small tribes, were driven back by the Amorites, like swarms of bees.
Moses, from the moment of that defeat, devoted the entire generation to
death in the “terrible wilderness,” where pestilence, thirst, and hunger, in
the course of forty years, destroyed all that bore arms (above twenty years
of age), and only allowed the stronger children to grow up for the purposes
of war, disciplined by the Mosaic laws. In the accomplishment of his de-
signs, the lawgiver spared no lives; at Sinai 3000 rebels of his own people
were slaughtered. The conquered tribes were exterminated, and their
riches were appropriated; or the women only, who had not known men,
were saved, to augment the number of children. Notwithstanding the
waste occasioned by death or war, on numbering the Israelites a second
time, at the expiration of thirty-eight years, the great legislator records
with dignified satisfaction, that the males of twenty years old and upwards
still amounted to 601,730, animated by a very different spirit, and a far
higher degree of vitality, than languished round the whitened bones which
were sleeping in the desert. With the prophet called to curse them, gazing
on one hand over the country they were about to possess, on the other
over “Israel abiding in his tents;” his enraptured lips might well exclaim,
“Who can count the dust of Jacob? How goodly are thy tents, O Jacob! and
thy tabernacles, O Israel! As the valleys are they spread forth, as the clear
tree beside the waters. God brought him forth out of Egypt. He couched, he
lay down as a lion, and as a great lion, who shall stir him up!” Thus Moses
left the Israelites, a numerous nation, raised by great principles, a system of
laws, and hygeinic adaptations from slavery, and perfectly fitted to its great
destiny; and thus he accomplished one of the most interesting physical re-
generations recorded in early history. In contemplating this mighty work,
shadowing forth preconceived ideas, and the result of theoretical princi-
ples, rigorously and sometimes cruelly enforced, the fugitive herdsman of
Jethro, on the volcanic Sinai, standing before a rebellious people, and
viewed with an enlightened philosophy, must remain for ever sublime in
character, as he was conceived by Angelo.

Turning now from Egypt and the southern shores of the Mediter-
ranean, let us direct our attention, northwards, to the coast of Asia Minor
and Greece, where the first temples were raised to Esculapius and Hygeia,
and where human culture developed to a high degree all the physical and
psychical powers of our nature.

The constitution of Sparta, founded on simple principles, and profess-
ing as its determined purpose, the development and equal distribution of
physical strength and vitality among all the citizens, presents another re-
markable example of the influence of hygeinic agents of races of men.
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Some degree of uncertainty hangs over the early history of Lacedemonia
and that of its lawgiver Lycurgus. We do not know in what precise
hygeinic condition he found and left that people; but it is almost certain,
that after journeying several years, studying the laws of Minos, comparing
the effects of Cretan simplicity with Ionian luxury, and making himself ac-
quainted with the physical condition and the philosophic doctrines of the
surrounding nations, Lycurgus returned to Sparta, and established a new
legislation, founded on education, which he looked upon “as the greatest
and most glorious work of a lawgiver.” The children were taught to en-
dure labour, to fight, and to conquer; they were lodged in the country;
went barefooted, played naked or wore one upper garment, and slept to-
gether on rushes. They were fed on coarse spare diet, exposed to alterna-
tions of hunger and thirst, bodily suffering, and fatigue, and practised
severe gymnastic exercises. After an animal is born, its character and na-
ture are cast and fixed. So the education of Lycurgus began before birth.
He sought at its source and root to fashion the Spartan race in the iron
mould of his system; for this purpose he first reduced, according to Aristo-
tle, the women to some rule: “he ordered the virgins to exercise them-
selves in running, wrestling, and throwing quoits and darts; that their
bodies being strong and vigorous, the children afterwards produced from
them might be the same. At certain festivals they sang and danced, unap-
parelled, but with all modesty, before the fathers, the young men, and all
but the mocked and scorned bachelors of the city; and, to use the expres-
sion of Plato, drew the young almost as necessarily by the attractions of
love, as a geometrical conclusion follows from the premises. On marriage,
the bride was carried off by violence; and only seen illicitly by the bride-
groom, neither oppressed by wine, nor enervated by luxury (Plutarch).
The father could not rear his own offspring before he had carried it to the
elders; who, if the child was strong and well-proportioned, left it with the
mother, and gave orders for its education by the state; but if it was weakly
and deformed, commanded it to be thrown into a deep cavern near the
mountain Taygetus. The women, too, washed their new-born babies with
wine, to try, Plutarch correctly adds, “their habit of body; imagining that
sickly and epileptic children would sink and die under the experiment,
while the healthy would become more vigorous and hardy.” The public
education began at the age of seven years. For further details on the Spar-
tan education, I must refer to Plutarch, Xenophon, and Pauw. These out-
lines present a picture sufficiently revolting to the better feeling of this
age,—to us of the nineteenth century, who send foundling to hospitals,
nurse scrofulous infants, and educate the children, even of the labouring
poor, in workhouses. Yet revolting as this system seems, it formed Leonidas,
and the three hundred who fought and died at Thermopyla “to obey the
sacred laws of their country.” It was founded on physiological laws, and
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realized at a great expense of suffering and life, the idea of Lycurgus, in
producing a chosen nation, endowed with extraordinary energy and an
uncommon degree of vitality.

This investigation of the hygeinic legislation of the Hebrews and the
Spartans, appears to me to preclude, to a certain extent, the necessity of
further historic inquiry into the hygiene of ancient and barbarous nations,
for their institutions embody the practices not only of the early, but of the
modern uncivilized nomad and fixed tribes which are scattered over the
earth, and present them in a tangible, but improved and refined system.
Hunger and necessity exposed the North American Indian to the hard-
ships and dangers, the alternations of heat and cold, the inanition and ful-
ness [sic] which the Spartan laws enjoined; the Indians were taught
manual dexterity; their eye and senses were keen; they too could endure
corporal suffering; and smile in the very pangs of death; they also disci-
plined their women, and abandoned their weak children. And so it was
not only in North American, but in South America, and among all the vig-
orous races of savage men which we now call “barbarians.”

In order to understand a system which attempted to augment the sum
of a people’s vitality, by eliminating and pruning remorselessly away all the
weak shoots, imagine 1800 children born on the same day at Sparta. They
are taken before the elders, and a certain number are rejected; those that are
strong and well-proportioned are carefully educated, and their bodies are
tempered by discipline to the circumstances in which they are destined to
move; after the expiration of twelve years, only 1000 remain. Now con-
ceive the same number (1800) born in a neighbouring city, where the cir-
cumstances are nearly the same, with the exception that all the weakly
children are tenderly brought up, till they are driven by necessity from
their parents” arms. How many of such children would be alive at the end
of twelve years? Not all, but probably more than 1000, more lives would
exist than at Sparta, but the vitality of many of these saved children would
be feeble, their lifetime would be impaired by sickness, and afterwards, in
youth and in manhood, they would be swept away by the implacable
severities of a rude and uncivilized state, if these were not by some acci-
dent averted. If they lived to possess offspring, and that offspring extended
to three or four tuberculous, scrofulous, enfeebled generations, their pro-
portion would be augmented; while organic debility was weeded from
the Lacedemonians, the North American Indians, and vigorous barbarians,
in its germ, by the laws, and by the stern discipline of nature.

The Russians, in an extreme climate of rapidly alternating heat and
cold, still bathe their young infants in the cold rivers, and then bring them
suddenly to the warm stoves, to harden their constitution, according to
Russian writers. I shall prove from experiments, and the relative mortality
of infants in the warm and cold months, that extreme cold destroys the
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young of all warm-blooded animals; whence it may be inferred that these
cold-baths are a summary substitute for both the Spartan examination,
and the deep cavern near Taygeus. That some great cause of mortality ex-
ists among the Russian children none will doubt, when they learn from
Sir Francis D’Ivernois, that at Nigni, near Novogorod, out of 1000 bap-
tisms, 661 die before attaining their fifteenth year; but whether the cold-
baths, the cold climate, or the want of food, contributes most to this
lamentable destruction, we cannot decide. It is generally agreed that there
is a considerable proportion of old men in Russia, and this has been ad-
duced in proof of the longevity and health of the entire population.

Among the most civilized nations of modern Europe, out of 1600 or
1800 children born, only 1000 remain alive at the end of the 12th year.
According to the accurate calculations of Mr. Edmonds, founded on the
last population and parish register returns, the annual deaths in England
and Wales, for the first five years of life, were 46 per cent in the six years
elapsing between 1818-24. Admit that the mortality in infancy has been
greater, and that many of the weaker children had perished, is it not prob-
ably that the mortality in manhood would have proportionally declined?
The state of mortality in Belgium entitles us to answer this question in the
affirmative. In Belgium, 66 infants, between birth and five years of age,
die annually per thousand; and in manhood, between twenty and thirty
years of age, 9; between thirty and forty, exactly 10 per thousand perish;
while, at the same ages in England, 10 and 12, instead of 9 and 10 per
thousand are lost. You perceive here an oscillation in the line of vitality,—
in the proportion between the dying and the living. If it is lowered at one
time, it rises correspondingly at another. Again, where the temperature,
the place, or the social condition, renders life difficult of preservation,—
where the external hygeinic conditions on which our physiological pro-
cesses depend are unfavourable,—the deaths in infancy are immensely
augmented, in order to raise the subsequent period, destined for the pro-
duction of the species to a certain pitch of vitality, below which its gener-
ations would cease. In the cold climate of Sweden, instead of 45, as in
England, 90 per 1000 died annually in infancy (1755-75). Between the
ages of twenty and forty, however, the mortality was not quite so great as
in this country. In Stockholm, out of 3000 born, only 1000 survived the
twelfth year. You conceive, perhaps, now, that notwithstanding the sacri-
fices of infants, the sum of vitality may, possibly, have been as great in
Sparta as in other and worse climates, where cold destroyed the young, or
even in the same climate where the infants were reared.

If, for a moment, you examine the fine races of dogs, of sheep, of oxen,
in this country, or the fleet race of English race-horses, you will find that
the system of breeding and training—directed not to increase the longevity
of those animals, but to give them muscular strength, velocity, and sagacity,
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or simply weight and flesh,—has been eminently successful. I will not here
dwell on the system which those who breed these animals adopt; I shall re-
cur to that on another occasion, and now only call your attention to one
fact—viz. that they invariably reject, and never breed from, those animals
which do not possess that vigour, sagacity, or well-favoured aspect, which
they aim at rendering permanent in a race. If every sickly, puny, cowardly,
stupid individual was necessarily retained, and all were allowed to associ-
ate promiscuously, the present perfect animals would speedily degenerate,
like neglected uncultivated vegetables, to their primitive state of wildness.
The extension of these principles, deduced from the observation of domes-
ticated animals to the human species, constituted a main feature of the
laws we have just passed in review; many of which are now, happily, dis-
countenanced, alike by humanity, and a more enlightened hygeine, and by
all the governments of civilized Europe, except Russia. In the next lecture
we shall examine the hygeinic doctrines of Hippocrates, Galen, and the
moderns, and present some illustrations of the influence, and the means of
measuring the influence, of hygeinic agents.

SOURCE

Farr, William. “Lecture Introductory to a Course on Hygeine, or the Preservation
of The Public Health.” Lancet 1. 637 (November 14, 1835): 240-245.



On the “Table of Mortality”
for the Metropolis
(1840)

| find, upon an average, that 14,000 persons die annually in Paris. This is a
fine battle. (C'est une belle bataile.)
—NAPOLEON

The Table of Mortality, for the Metropolis, came into operation on the 5th
of January, 1840; and presents an abstract of the deaths registered in the
first week of the year 1840. As it differs essentially from the Bills of Mortal-
ity, and is to be continued weekly, I have drawn up a few observations on
the facts which it embraces, that its nature and application may be more
readily apprehended by medical readers.

The Table exhibits, by a very simple arrangement, the state of public
health, in connection with atmospherical and other changes. Its principal
indications will be accurate as the results of meteorological observation;
and it is calculated to lead to the discovery of the sources of disease, of
the laws of epidemical visitations, and of the means of controlling their
ravages. It will give a timely intimation of the approach of epidemics,
guide the practice of medical men, and impress upon the public mind, by
frequent reiteration, that diseases prevail to a great extent, and depend
upon evident causes, which may, in many instances, be removed.

I shall give, in the present article, a rapid account of this instrument of
statistical investigation; and, at another time, review the physical circum-
stances which appear to regulate the mortality and sickness, with the
view of ascertaining whether the health of the inhabitants of the metrop-
olis, and of all the cities of the kingdom, is not susceptible of great ame-
lioration.

The Metropolitan Division extends from Hammersmith and Chelsea, in
the West, to Woolwich, in the East; and from Stoke Newington in the
North, to Camberwell and Dulwich, in the South. Its area is 70 square
miles, nearly equal to a circle of 9 ' miles in diameter. The population
enumerated in 1821 was 1,328,671, which, in 1831, had increased to
1,594,890. The Metropolis is divided into 32 Superintendent Registrars’
Districts, and subdivided into 125 Registrars’ Districts. (First Report of the
Registrar General, 1839) Each Registrar fills up the subjoined Schedule,
and forwards it by post to the General Register Office every Monday
morning. The Table is an abstract of the Registrars’ returns:—

158
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Return of Age and Cause of Death in all Deaths registered during the Week ending
Saturday, the 11th Day of February, 1840.

Superintendent Registrar’s District of Kensington.
Registrar’s District of Saint Mary’s, Paddington.

Females'
No. of Entry Cause of
in Reg. Age Death
271 29 hours Exhaustion
272 5 years, 1 month Scarlatina

The causes of death have been arranged in the same groups, as in the
Annual Report of the Registrar General. The nature of the classification, and
the principles upon which this nomenclature was fixed, are stated in the
Appendix to the Report (p. 89-99); to which I refer those who consult the
“Table of Mortality,” for explanations, which it is unnecessary to repeat. In
the Table several diseases are thrown together, and distinguished in notes.
This abridges the list, without diminishing its completeness or value.

The deaths from each disease, and class of causes, have been given for
three periods of life,—childhood, manhood, and old age. The distinction
will furnish many striking results, and a more minute sub-division of age
would be useless in a weekly Table of Mortality.

It will be observed, that the deaths (Jan. 5-11th) under 15 years of age,
amounted to 404; at 15-60 years, to 332; and 60 and upwards, to 230;
while the age of one person, who died a violent death, was not ascer-
tained: 967 deaths were registered in the week. To determine, at a glance,
whether the rate of mortality was high or low; whether the week was
healthy or unhealthy; a standard was required with which the weekly
deaths could be readily compared. The deaths in the year 1838, divided by
52, will furnish this standard, temporarily; and in the column headed
weekly average, have been placed against the deaths in the week to which
the bill applies. Thus it will be found, that the average weekly deaths
(1838) were 1,013; and, consequently that the mortality in the week end-
ing January 11th, 1849, was below the average, nearly in the proportion
of 967 to 1,013. This is the first important fact which the arrangement ex-
hibits. A comparison of the “weekly average, 1838,” with the adjacent col-
umn of the total deaths from each cause will show what diseases prevail
with a less or more than the ordinary intensity; and a comparison of the
two lines of figures, at the bottom of the Table, will indicate at what ages
the diminution of mortality was felt.
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The Table furnishes answers to the three questions:—Is the season un-
healthy? What diseases prevail? What ages do they principally affect? An-
other question remains:—What localities do they infest? And in tracing
the origin and progress of epidemics, its importance will be apparent. To
answer this question the metropolis has been divided into 5 divisions;
comprising, (1) the West Districts, (2) the North Districts, (3) the Central
Districts, (4) the East Districts, (5) the South Districts. In the second part
of the Table, a column on the right hand presents the average weekly
deaths in each of the five divisions, in juxtaposition with the deaths in the
week under observations.

THE WEST DISTRICTS are 5 in number: Kensington; St. George Hanover-
square; Westminster; St. Martin-in-the-Fields; St. James. The division in-
cludes Hammersmith, Fulham, Chelsea, and Paddington in the West; and
is bounded on the East, by the Edgware-road [sic], Oxford-street,
Wardour-street, Princes-street, Leicester-square, Castle-street, Drury-lane,
the Strand, Cecil-street, and the Thames.

THE NORTH DISTRICTS are 4: St. Marylebone, St. Pancras, Islington,
Hackney. They extend North to Kilburn Priory, Primrose Hill, Kentish
Town, Holloway, Hornsey, Stoke Newington; from the Edgeware-road, in
the West, to the River Lea in the East; and the Southern boundary is formed
by Oxford-street, Tottenham-court-road, a line running a little South of
Francis-street, across Gower-street to Compton-street, thence to Guildford-
street, and the West side of the Clerkenwell House of Correction, the Lower
Road Pentonville, Pentonville, Goswell-street, the Regent’s Canal,
Providence-row, and ending near the While Post-lane, Hackney Cut.

THE CENTRAL DISTRICTS comprise, the Strand, St. Giles and St. George
Holborn, Clerkenwell, St. Luke, West London, East London, City of Lon-
don. The Western boundary has been described under the West Districts;
but St. Paul, Covent Garden, which belongs to the Strand Union, is sur-
rounded by the District of St. Martin-in-the-Fields. The North boundary is
formed by the North Districts; the East passes by the Basin of the Regent’s
Canal, Edward-street, City-road, Old-street-road, Wilson-street, Long-
alley, the Minories, Rosemarey-lane, Great Tower-hill; the South by the
Thames.

THE EAST DISTRICTS, Whitechapel, Shorditch, Bethnal-green, St.
George in the East, Stepney, and Poplar, are bounded on the South by the
Thames; the east by the Lea River; the north by the North Districts; the
east by the East boundary of the Central Districts.

THE SOUTH DISTRICTS are Lambeth, Newington, Southward, St. Saviour,
St. Olave Bermondsey, Camberwell, Rotherhithe, Greenwich. The Green-
wich District, in the East, includes Woolwich and Deptford; Camberwell
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extends to Dulwich; Lambeth to Norwood. The Thames sweeps round the
Northern Districts of the division.

The old Bills of Mortality included Lambeth, Rotherhithe, Popular (ex-
clusive of Bow and Bromley), Islington, and Hackney (St. John); but did
not include Kensington, Marylebone, St. Pancras, Camberwell, or Green-
wich. The population of Greenwich has the greatest affinity to that of the
East end of the metropolis. It is not so low down the river as Poplar; and if
any contagious disease should be imported into the metropolis, it would
probably appear first in the lower parts of the river. Greenwich is, there-
fore, properly included in the Table of Mortality for the metropolis.?

In the four decennial enumerations, the population of the metropolis
was found to increase very uniformly, at the rate of 1.8 per cent., annu-
ally. It may be assumed, that the rate of increase has been the same since
1831; and that, with the addition of 4 per cent., as a correction for sol-
diers, sailors, and other persons not enumerated, the population in the
metropolitan division will amount, by the middle of 1840, to about
1,955,000. The weekly deaths are nearly 1.52nd part of the annual
deaths; divide 1,955,000, therefore, by 52, and the quotient, 37,596, will
serve, as the divisor of the weekly deaths, to determine the annual rate of
mortality prevailing in any given week. The average weekly deaths in
1838, were 1013. If the population had been as numerous as in 1840, the
weekly deaths in 1838 would have amounted to 1051; and 1051 divided
by 37,596=.028, or, a mortality of 2.8 per cent. per annum. The experi-
ence of a week in the metropolis is equivalent to the experience of a year in
a town with a population of 37,596.

The mortality, in the year 1838, appears to have been a near approxi-
mation to the average mortality of the metropolis. It was 2.80 per cent.;
while the mortality of the 18 years, 1813-30, as deduced from the parish
registers, with a correction for omissions, was 2.84, according to Mr. Ed-
monds, and 2.93 in the 10 years, 1801-10, according to Mr. Milne, the two
best authorities on the subject. The distribution of the deaths at the three
periods of life was, also, it would seem, not very different from the average.
The epidemic diseases vary considerably from year to year.

The ages of the population were unfortunately not enumerated in
1831. To obtain an approximation to the numbers living, at the ages 0-15,

Age 0-15 15-60 60-
Males 3428 6066 506
Females 3045 6371 584

Mean 3237 6218 545
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15-60, 60 and upwards—we can, therefore, only take the proportions ex-
isting in 1821, which were stated by Mr. Rickman to be, in 10,000:—

Hence it may be inferred, as the population has increased regularly for
many years, that the numbers living in the metropolis, in the middle of
the year 1840, will be nearly as follows, at the three ages:—

The Number Living
Age Living Divided by 52
0-15 632,833 12,170
15-60 1,215,618 23,377
60— 106,549 2,049
All Ages 1,955,000 37,596

Divide the weekly deaths at the three ages by the corresponding numbers
living—12,170—23,337,—and 2,049,—and the result will represent nearly
the annual rate of mortality prevailing in any week of the year 1840.

Annual Rate of Mortality per Cent

Jan. 5-11,

Age 1840 (1838)
0-15 3.3 4.0
15-60 1.4 1.6
60— 11.2 9.7
All Ages 2.6 2.8

If the average mortality (1839), be taken as the standard of salubrity,
and be represented by 1, the health of the week will be represented by
1.09,—of children 1.20, adults 1.14, old people .87.

The ages of the population of Sweden are enumerated every 5 years; the
mean numbers living, deduced directly from the 3 enumerations of 1810,
1820, 1830, and the average annual deaths in the intervening 20 years, are
subjoined for comparison with the similar facts in the metropolis:—

The relative number of persons above 60 is the highest in Sweden;
while the proportion between 15-60 is the highest in the metropolis. The
immigration of adults into the metropolis, and the greater mortality of
cities, render this inevitable.
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Mean Numbers Annual Deaths Annual Mortality

Age living 1811-30 1811-30 Per Cent
0-15 867,804 27,213 3.14
15-60 1,526,745 19,537 1.28
60— 222,326 17,720 7.97
All Ages 2,616,875 64,570 2.46

Relative Ages of the Population of Sweden, of the
Metropolis, and of England
Age 0-15 15-60 60- All Ages
Sweden. . ... (1820-30) 3,316 + 5,834 + 850 + = 10,000

Metropolis . . (1821)

England . ... (1821)

3,237 + 6,218 + 545 + = 10,000
3,999 + 5,348 + 743 + = 10,000

The following Table exhibits the population of the 5 divisions of the
metropolis in 1821 and 1831; the area in square miles, the annual rate of
increase, and the estimated population, July 1, 1840.3

Population Area in | Annual Rate | Estimated
Square | of Increase | Population,
1821 1831 Miles per Cent 1840

West Districts 211,564 | 252,761 17.2 1.8 308,921
North Districts 215,459 | 297,597 17.3 3.3 414,458
Central Districts 339,590 355,502 2.7 0.46 369,722
East Districts 271,296 | 330,736 8.8 2.0 411,634
South Districts 290,762 | 358,294 239 2.1 450,265
1,328,671 [ 1,594,890 70.0 1.8 1,955,000

The increase of the Central Districts in 10 years was not 5 per cent., and
it occurred chiefly in the Districts of Clerkenwell and St. Luke, which, by
1831, had scarcely any vacant space left for building. Houses have since
been taken down in the City of London, and in other Districts. Hence, as
has been assumed in the above estimate, it is probably that, since 1831,
the population has remained nearly stationary in the Central Districts.

Soldiers, sailors, and a certain proportion of the floating population of



164 THE SANITARY REFORM MOVEMENT

Estimated Density; or,

Population Weekly Annual Number of

1840, Deaths Rate of Inhabitants

divided (1838,)) Mortality | to a Square

by 52 Corrected per Cent Mile

West Districts 5,941 162 2.73 17,982
North Districts 7,970 181 2.31 23,198
Central Districts 7,112 210 2.93 150,283
East Districts 7,916 249 3.15 41,791
South Districts 8,659 248 2.87 18,075
Metropolis 37,596 1,051 2.80 278,923

the metropolis, were never enumerated. The proportion omitted has been
estimated by Mr. Rickman at 4 per cent.; and this correction has been ap-
plied in the preceding calculations, although it is probably that the un-
enumerated population was not equally distributed over the 5 divisions.
The unenumerated were principally males; and the following were the
numbers of males and females enumerated in the 5 divisions in 1831:—

1831 Males Females

West Districts 11,5775 136,986
North Districts 130,696 166,901
Central Districts 170,896 184,666
East Districts 155,499 175,237
South Districts 166,853 191,441
739,719 855,171

The deficiency of males was greatest in the North Districts, and least in
the Central Districts; but it is not probably that the proportion of unenu-
merated males was greater in the North than in the South Districts. The
proportion of females in excess appears to have some connection with
the increase in population. The females enumerated were 28 per cent.
more numerous than the males in the North Districts; 13 to 18 per cent. in
the West, South and East districts; and 8 per cent. in the Central Districts,
where the population increased (1821-31) only %4 per cent. annually;
while it increased about 2 per cent. in the West, South, and East Districts,
and 3.2 per cent. in the North Districts.
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Females to 1 Male Annual Rate of
enumerated 1831 Increase per Cent
West Districts 1.28 3.3
North Districts 1.18 1.8
Central Districts 1.15 2.1
East Districts 1.13 2.0
South Districts 1.08 .5
Metropolis 1.16 1.8

In Great Britain, including the army, the navy, and registered seamen,
the proportion of males to females, in 1831, was 1:1.026, with which the
preceding proportions for the Metropolitan Districts may be compared.

The hospitals are distributed over the 5 Districts, and can exercise little
disturbing influence upon the relative rates of mortality.

January 23, 1840.
HEALTH OF THE METROPOLIS

The Week ending January 11", 1840.—

The mortality was below the average; in other words, the health of the
week was 9 per cent. above the standard. The temperature fell below the
freezing point, and remained low during the week. Persons above 60 suf-
fered from the cold, as the excess of deaths at that age demonstrated;
while in childhood and manhood the mortality was below the average.
Females suffered to a greater extent than males; the deaths of 502 fe-
males, and 465 males, having been registered. This ratio is usually the re-
verse, or 520 males to 493 females. Neither small-pox, measles, hooping
cough, typhus, nor any other epidemic disease, except scarlet fever, is pre-
vailing; and the epidemic of scarlet fever is subsiding. Pneumonia is less
fatal than it was a month ago; but asthma, and dropsy, commonly con-
nected with disease of the heart, and difficult respiration, proved fatal to
97, while the weekly average (1838) was 68. Two women died in
childbed; the weekly average (1838) was 8. Mortification proved fatal to
8, or double the weekly average (4); and the number of violent deaths,
from drowning and other accidents, was increased by obvious causes.

The practical deductions, from these facts, need not be pointed out to
medical readers.

SOURCE

Farr, William. “On the ‘Table of Mortality” for the Metropolis.” Lancet 1. 856
(January 25, 1840): 652-656.



A Short Method of Constructing Life Tables
(1845)

The arithmetical labour involved in the construction of correct life tables,
showing the living at every year of age, is very considerable. But for a great
many purposes the number surviving every five years, after the five first,
and the expectations of life at those intervals, furnish quite sufficient infor-
mation. These results were obtained by employing the following method
in calculating the life tables for the Metropolis, Surrey, and Liverpool:—
Up to the age of five years the method is the same as that already de-
scribed, and it was thus found that of 50,521 boys born in Surrey, 43,637
live a year, 41,857 two years, 40,704 three years, 40,031 four years,
39,550 five years. The next point was to determine how many of the
39,550 attain the age of 10 years. The living enumerated at the age 5-10
were 13,588, the deaths 145; and after the proper correction the mortality

m was ascertained to be .01050;

o1
2" 99475
1+%m 1.00525

one year at the middle of the period, or at seven and a half years of age.
5

1——m
But it may be assumed that |—2 | = ps,s = the probability of
1+ lm
2
living the five years from the age of 5 to 10; and (.98955)°>=.94885; which,
multiplied by 39550, gives 37527 =the numbers surviving at the age of 10.
If the calculation be continued down to 15, 20, 25, and every fifth year
to the end, the following table will be obtained:—
Add up the column headed, “living” to the number 39,550 (against the

age 5 vyears), and the sum will be the number of five years—of
39,500

m
SO 5 =.00525, and =.98955 the probability of living

lustres—which the 39,550 persons will live + Subtract, therefore,

19,775 from the sum 425,923, and 406,148 will remain; which, divided
by 39,550, gives for quotient 10.269 [ustres as the expectation of life at that
age. A luster is five years; consequently the expectation of life in years is
five times 10.269 or 51.3 years. If 425,923 be divided by 39,550, the quo-
tient will be 10.769; and 10.769-.5=10.269, the same result as before.
The expectation of life will be found to be 34.5 years at the age of 30.
The number of living at every five years except the first, deduced by

166
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Surrey Life Table—Males (1841)

Quinquennial Quinquennial
Age | Living Periods+%2Ilm. Age | Living Periods+"%2Im.
0 50,521 476,444 40 29,822 179,047
— 45 28,069 149,225
1 43,637 — 50 25,973 121,156
2 41,857 — 55 23,892 95,183
3 40,704 — 60 21,459 —
4 40,031 — 65 18,235 —
— 70 13,976 —
5 39,550 425,923 75 9,836 —
10 37,527 386,373 80 5,393 —
15 36,469 348,846 85 2,031 —
20 35,338 312,377 90 290 —
25 34,061 277,039 95 58 —
30 32,742 242,978 100 11
35 31,189 210,236 105 2

this method, may be considered nearly correct; the expectation of life is
slightly overstated by the assumption that the living at the ages 5, 6, 7, 8,
9,10 and 10, 11, &c., are series in arithmetical progression. The error does
not exceed one-tenth part of a year from 5 to 60 years of age. At birth, and
after 70, it does not exceed half a year, which may be subtracted as a cor-
rection. But by calculating the number surviving every year up to the age
of five, a sufficiently close approximation to the expectation of life at birth

will be obtained. The years of life under five are Bl X 256,300 = 213,583;
6

and the vyears of life after the age of five=5x%(425,923-19,775)=

2,030,740 and 2,030,740 + 213,583 = 44.4 , a boy’s expectation of life at
50,521

birth in Surrey. A life table still shorter may be constructed by taking
10

1
1——m
intervals of 10 years, and using | —2 | _ The errors in the calculation

1+ —m
2



168 THE SANITARY REFORM MOVEMENT

Decennial Life Table—(From the English Table)

Years Living Expectation of Life
0 100,000 42.05 - .89 = 41.16
10 70,612 47.47 — .03 = 47.44
20 66,059 40.40 - .06 = 40.34
30 60,332 33.76 — .08 = 33.68
40 53,825 27.23 - .09 = 27.14
50 46,621 20.67 - .12 = 20.55
60 37,996 14.23 - .23 = 14.00
70 24,531 9.29- .51= 8.78
80 9,398 By the Error By the
90 1,140 decennial annual
100 16 table table

of the expectation of life from the living at every tenth year, can be cor-
rected. They are always of the same nature. If we take the numbers “liv-
ing” against every 10th year from the English Table, it will be found that
the excess of the expectations of life, ranges at the ages 10 to 50, from .1
to .2 or .3 of a year. At birth the true expectation will be obtained very
nearly by subtracting one year from the expectation, derived from the de-
cennial table.

By adding up the column headed “living,” in the subjoined table, divid-
ing by the first number 100,000, multiplying by 10, and subtracting 5, we
obtain 42.05 years as the expectation of life, which is too much by nine-
tenths of a year.

0 w X 10 = 47.05; and 47.05 — 5= 42.05
100,000
True expectation of life 41.16
Error .89
Age IOM x10 =52.47; and 52.47 — 5 = 47.47

True expectation of life 47.44
Error .03

(5" Annual Report, pp. 362-5.)
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SOURCE

Farr, William. Vital Statistics: A Memorial Volume of Selections From the Reports and
Writings of William Farr, MD, DCL, CB, FRS, Late Superintendent of the Statistical De-
partment of the Registrar General’s Office, England. London: Offices of the Sanitary
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CHAPTER 9

EDWIN CHADWICK
(1800-1890)

It was the best of times, it was the worst of times.
— CHARLES DICKENS, A Tale of Two Cities, 1859

IN THE HISTORY OF PUBLIC HEALTH, it is difficult to find a more tragic figure than that
of Edwin Chadwick. Chadwick's efforts on behalf of English public health were
critical for the establishment of the field in Victorian Britain. Yet his abrasive
manner and lack of political skills led to his marginalization as a force for the
advancement of public health during his lifetime.

Born on January 24, 1800, in Manchester, England, to a successful business-
man, Chadwick was raised in a home focused on education and enlightenment.
At age 10 years, his family moved to London. Chadwick completed his second-
ary schooling and opted for a career in the law, supporting himself as a journal-
ist. He joined the Utilitarian Society, where he met Jeremy Bentham, the chief
philosopher/theologian of that movement. Bentham took notice of some of
Chadwick's writings, and in a short time Chadwick secured a position as Ben-
tham'’s personal secretary.

In 1832, the British government began an inquiry into the operation of the
Poor Laws. These statutes, dating back to 1601, were a hodgepodge collection
of laws focused on poverty relief. Chadwick was appointed assistant commis-
sioner and tasked with investigating the operation of the Poor Laws in London.
He wrote about one-third of the commission's final report, and many of its rec-
ommendations were incorporated into the Poor Law Amendment Act of 1834.
The act established a board of three commissioners to supervise the operation
of the Poor Laws throughout England. Chadwick was offered the secretary posi-
tion, with the promise of considerable influence to address the problems he
identified during his investigations.

An economic downturn in 1837 resulted in many persons seeking relief in
workhouses. At the same time, typhoid fever and influenza epidemics hit En-
gland in succession. The government became concerned about the loss of la-
borers to epidemics as this could have dire consequences for the country's
rapidly industrializing economy. Indeed, the loss of the laboring class during the
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Black Plague during the fourteenth century was severe enough to restructure
the economic order in Europe.

It was known that more people died in urban areas, but it was generally ac-
cepted that this was logical because the most deaths should occur where the
most people lived. Chadwick conceptualized the problem differently, suggesting
that elevated urban mortality was associated with endemic poverty, poor sani-
tation, and the presence of miasms (“bad air"). If one were to eliminate the un-
sanitary conditions, the health of the poor would improve, providing the
laborers needed for the Victorian economy.

The government asked Chadwick to launch an inquiry that would both prove
his contention and map a means of addressing the issue of poor sanitation. He
responded with an exhaustive review of all available evidence on the effects of
the Poor Laws on health in general and sanitation in particular. His resulting Re-
port on the Sanitary Condition created quite a stir. At least 7,000 copies of the re-
port circulated, in part because Chadwick sent multiple copies to each Poor Law
administrative office. However, the Conservative government then in office did
not act, a lack of impact Chadwick shared with his distant cousin Lemuel Shat-
tuck when Shattuck presented his report to the Massachusetts legislature in
1849. Matters remained unchanged until the 1847 election returned the Liber-
als to the government. The landmark Public Health Act of 1848 resulted in the
creation of a national General Board of Health. Chadwick persisted in trying to
extend his reforms to Scotland, but his efforts were rejected in 1849 as Scottish
physicians held different views on the causes of epidemics.

Chadwick served on the General Board of Health, but his efforts at sanitary
reform were thwarted by entrenched interests, such as landlords who did not
want to install running water and toilets on their properties, and his own quar-
relsome personality. His hard-nosed bureaucratic approach to public health
generated much ill will among the electorate. By 1854, it had become clear that
the Public Health Act would not be renewed by Parliament if there were any
chance of Chadwick's continued association with the General Board of Health.
Accordingly, Chadwick agreed to leave his position with a lifetime pension of
£1,000 per year. Public health activity then passed on to the newly created Privy
Council, with John Simon serving as medical officer.

Chadwick died on July 6, 1890, having been little appreciated at that time.
Today we recognize his report as having opened the door for the state to take
responsibility for sanitary actions.

A NOTE ON THE TEXT

Chadwick's Report on the Sanitary Condition of the Labouring Population of Great
Britain presents a catholic review of the public health ills of early Victorian society.
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The report begins with a tabulation of data from William Farr (of the Registrar
General's Office) regarding deaths from preventable causes in each county and
comments on the associated costs. What follows is a description of every
known inhabited space in Britain as seen by the sanitarian. Infrastructure was
examined intimately. From Chadwick's viewpoint, the issue was simple—whether
or not the country had the will to invest in making the necessary changes.

Upon completion of the Report, Chadwick took on the contentious issue of
urban burials, a topic he has not previously covered owing to deference to an-
other committee. Interment in Towns was published in 1843 as a 279-page sup-
plement to the Report. Some feel this was possibly his finest work, probing more
deeply than any previous investigation of this culturally sensitive but vitally im-
portant concern for public health.
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Report on the Sanitary Condition of the Labouring
Population of Great Britain and On the Means
of Its Improvement
(1842, Abridged)

Gentlemen,—Since my special attention was directed to the inquiry as to
the chief removable circumstances affecting the health of the poorer
classes of the population, I have availed myself of every opportunity to
collect information respecting them. In company with Dr. Arnott I visited
Edinburgh and Glasgow, and inspected those residences that were
pointed out by the local authorities as the chief seats of disease. I also vis-
ited Dumfries. An inspection of similar districts in Spitalfields, Manches-
ter, Leeds, and Macclesfield, and inquiries formerly made under the
Commission of Poor Law Inquiry,! and inspections of the condition of the
residences of the poorer classes in parts of Berkshire, Sussex, and Hert-
fordshire,? had supplied me with means of comparison. Abandoning any
inquiries as to remedies, strictly so called, or the treatment of diseases af-
ter their appearance, I have directed the examinations of witnesses and
the reports of medical officers chiefly to collect information of the best
means available as preventives of the evils in question. On the documen-
tary evidence of the medical officers, and on the examinations of wit-
nesses, aided by personal inspections, I have the honour to report as
follows:—

Partial descriptions of the condition of the labouring classes, in respect
to their residences and the habits which influence their health, afford
but a faint conception of the evils which are the subject of inquiry. If
only particular instances, or some groups of individual cases be adducted,
the erroneous impression might be created that they were cases of com-
paratively infrequent occurrence. But the following tabular return made
up from the registration of the causes of death in England and Wales,
which is the most complete yet attained,® will give a sufficiently correct
conception of the extent of the evils in question, when illustrated by
the evidence of eye-witnesses, the medical officers whose duty it has
been to attend on the spot and alleviate them. The table comprehends
the abstract of the returns of the deaths from the chief diseases, which the
medical officers consider to be the most powerfully influenced by
the physical circumstances under which the population is placed—as
the external and internal condition of their dwellings, drainage, and
ventilation.
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The registration of the causes of death for the year 1839 is selected, as
that was the year when the report was made on the sanitary condition of
the labouring population in the metropolis,* which has served as the
foundation of the extended inquiry.

There are no returns, and no adequate data for returns, to show the
proportion in which deaths from the several causes above specified occur
amongst the population of Scotland,® but there is evidence to which refer-
ence will subsequently be made tending to prove that the mortality from
fever is greater in Glasgow, Edinburgh, and Dundee than in the most
crowded towns in England.

The registered mortality from all specified diseases in England and
Wales was, during the year 1838, 282,940, or 18 per thousand of the pop-
ulation. These deaths are exclusive of the deaths from old age, which
amounted to 35,564, and the deaths from violence, which amounted to
12,055. The deaths from causes not specified were 11,970. The total
amount of deaths was 342,529 for that year. In the year following the to-
tal deaths were 338,979, of which the registered deaths from old age were
35,063, and the deaths from violence 11,980. The proportion of deaths for
the whole population was 21 per thousand.

It appears that fever, after its ravages amongst the infant population,
falls with the greatest intensity on the adult population in the vigour of
life.® The periods at which the ravages of the other diseases, consumption,
small-pox, and measles take place, are sufficiently well known. The pro-
portions in which the diseases have prevailed in the several counties will
be found deserving of peculiar attention.

A conception may be formed of the aggregate effects of the several
causes of mortality from the fact, that of the deaths caused during one
year in England and Wales by epidemic, endemic, and contagious dis-
eases, including fever, typhus, and scarlatina, amounting to 56,461, the
great proportion of which are proved to be preventible [sic], it may be
said that the effect is as if the whole county of Westmoreland, now con-
taining 56,469 souls or the whole county of Huntingdonshire, or any
other equivalent district, were entirely depopulated annually, and were
only occupied again by the growth of a new and feeble population living
under the fears of a similar visitation. The annual slaughter in England
and Wales from preventible causes of typhus which attacks persons in the
vigour of life, appears to be double the amount of what was suffered by
the Allied Armies in the battle of Waterloo.” It will be shown that diseases
such as those which now prevail on land, did within the experience of
persons still living, formerly prevail to a greater extent at sea, and have
since been prevented by sanitary regulations; and that when they did so
prevail in ships of war, the deaths from them were more than double in
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amount of the deaths in the battle. But the number of persons who die is
to be taken also as the indication of the much greater number of persons
who fall sick, and who, although they escape, are subjected to the suffer-
ing and loss occasioned by attacks of disease. Thus it was found on the
original inquiry in the metropolis, that the deaths from fever amounted
to 1 in 10 of the number attacked. If this proportion held equally
throughout the country, then a quarter of a million of persons will have
been subjected to loss and suffering from an attack of fever during the
year; and in so far as the proportions of attacks to deaths is diminished, so
it appears from the reports is the intensity and suffering from the disease
generally increased. It appears that the extremes of mortality at the
Small-pox Hospital, in London, amongst those attacked, have been 15
per cent. and 42 per cent. But if, according to other statements, the aver-
age mortality be taken at 1 in 5, or 20 per cent., the number of persons
attacked in England and Wales during the year of the return, must
amount to upwards of 16,000 persons killed, and more than 80,000 per-
sons subjected to the sufferings of disease, including, in the case of the
labouring classes, the loss of labour and long-continued debility; and in
respect to all classes, often permanent disfigurement, and occasionally
the loss of sight.

In a subsequent part of this report, evidence will be adduced to show in
what proportion these causes of death fall upon the poorer classes as com-
pared with the other classes of society inhabiting the same towns or com-
pared with the other classes of society inhabiting the same towns or
districts, and in what proportions the deaths fall amongst persons of the
same class inhabiting districts differently situated.

The first extracts present the subjects of the inquiry in their general
condition under the operation of several causes, yet almost all will be
found to point to one particular, namely, atmospheric impurity, occa-
sioned by means within the control of legislation, as the main cause of
the ravages of epidemic, endemic, and contagious diseases among the
community, and as aggravating most other diseases. The subsequent ex-
tracts from the sanitary reports from different places will show that the
impurity of its evil consequences are greater or less in different places, ac-
cording as there is more or less sufficient drainage of houses, streets,
roads, and land, combined with more or less sufficient means of cleans-
ing and removing solid refuse and impurities, by available supplies of wa-
ter for the purpose. Then will follow the description of the effects of
overcrowding the places of work and dwellings, including the effects of
the defective ventilation of dwelling-houses, and of places of work where
there are fumes or dust produced. To these will be added the information
collected as to the good or evil moral habits promoted by the nature of
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the residence. These will form so many successive sections of the report,
and will be followed by information in respect to the means available for
the prevention of the evils described, and an exposition of the present
state of the law for the protection of the public health, and of modifica-
tions apparently requisite to secure the desired results.

[Sections I through VIII continue for 340 pages, including extensive quotes
from other reports and testimony from physicians and local authorities.
Topics of discussion include the condition of housing and roads, clean water,
and drainage. Domestic habits, family mismanagement, and crowding are
also covered, and there is an extensive section on the differences in health
among the classes. The last one-third covers the responsibilities of employ-
ers, the role of legislation, and responsibility of local authorities. The Report
concludes with Section IX, below. Ed.]

IX
Recapitulation of Conclusions

The last cited instance of the practical operation of measures for the abate-
ment of the nuisances attendant on common lodging-houses may also be
submitted as an instance of the advantages derivable from the extension
of such fields of inquiries as the present. On each of the chief points in-
cluded in it there would have been a loss of what I hope will be deemed
valuable corroborative information, had the inquiry been confined either
to England or to Scotland. The observation of the important productive
use of the refuse of the city of Edinburgh would have been of compara-
tively little value as evidence leading to practical applications, apart form
the observation of what is accomplished by the practical application of sci-
ence to sewerage and drainage for the immediate and cheapest removal of
all the refuse in towns by water through closed drains afforded by the op-
eration in the Holborn and Finsbury division of the metropolis. It may be
stated confidently that, if the inquiry could conveniently have had still
further extension as to time and place, the information would have been
strengthened and rendered more complete. From incidental facts I have
met with, I am led to believe that the whole of the effects which are sub-
ject of the present report would have been still more strikingly displayed
in many parts of Ireland.

After as careful an examination of the evidence collected as I have been
enabled to make, I beg leave to recapitulate the chief conclusions which
that evidence appears to me to establish.

... First, as to the extent and operation of the evils which are the subject of the
nquiry.—
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That the various forms of epidemic, endemic, and other disease caused,
or aggravated, or propagated chiefly amongst the labouring classes by
atmospheric impurities produced by decomposing animal and vegetable
substances, by damp and filth, and close and overcrowded dwellings pre-
vail amongst the population in every part of the kingdom, whether
dwelling in separate houses, in rural villages, in small towns, in the larger
towns—as they have been found to prevail in the lowest districts of the
metropolis.

That such disease, wherever its attacks are frequent, is always found in
connexion with the physical circumstances above specified, and that where
those circumstances are removed by drainage, proper cleansing, better
ventilation, and other means of diminishing atmospheric impurity, the
frequency and intensity of such disease is abated; and where the removal
of the noxious agencies appears to be complete, such disease almost en-
tirely disappears.

That high prosperity in respect to employment and wages, and vari-
ous and abundant food, have afforded to the labouring classes no exemp-
tions from attacks of epidemic disease, which have been as frequent and
as fatal in periods of commercial and manufacturing prosperity as in any
others.

That the formation of all habits of cleanliness is obstructed by defective
supplies of water.

That the annual loss of life from filth and bad ventilation are greater
than the loss from death or wounds in any wars in which the country has
been engaged in modern times.

That of the 43,000 cases of widowhood, and 112,000 of destitute or-
phanage relieved from the poor’s rates in England and Wales alone, it ap-
pears that the greatest proportion of deaths of the heads of families
occurred from the above specified and other removable causes; that their
ages were under 45 years; that is to say, 13 years below the natural prob-
abilities of life as shown by the experience of the whole population of
Sweden.

That the public loss from the premature deaths of the heads of families
is greater than can be represented by an enumeration of the pecuniary
burdens consequent upon their sickness and death.

That, measuring the loss of working ability amongst large classes by the
instances of gain, even from incomplete arrangements for the removal of
noxious influences from places of work or from abodes, that this loss can-
not be less than eight or ten years.

That the ravages of epidemics and other diseases do not diminish but
tend to increase the pressure of population.

That in the districts where the mortality is the greatest the births are
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not only sufficient to replace the numbers removed by death, but to add
to the population.

That the younger population, bred up under noxious physical agencies,
is inferior in physical organization and general health to a population pre-
served from the presence of such agencies.

That the population so exposed is less susceptible of moral influences,
and the effects of education are more transient than with a healthy popu-
lation.

That these adverse circumstances tend to produce an adult population
short-lived, improvident, reckless, and intemperate, and with habitual
avidity for sensual gratification.

That these habits lead to the abandonment of all the conveniences and
decencies of life, and especially lead to the overcrowding of their homes,
which is destructive to the morality as well as the health of large classes of
both sexes.

That defective town cleansing fosters habits of the most abject degrada-
tion and tends to the demoralization of large numbers of human beings,
who subsist by means of what they find amidst the noxious filth accumu-
lated in neglected streets and bye-places.

That the expenses of local public works are in general unequally and
unfairly assessed, oppressively and uneconomically collected, by separate
collections, wastefully expended in separate and inefficient operations by
unskilled and practically irresponsible officers.

That the existing law for the protection of the public health and the
constitutional machinery for reclaiming its execution, such as the Corts
Leet, have fallen into desuetude, and are in the state indicated by the
prevalence of the evils they were intended to prevent.

Secondly. As to the means by which the present sanitary condition of the labour-
ing classes may be improved:—

The primary and most important measures, and at the same time the
most practicable, and within the recognized province of public administra-
tion, are drainage, the removal of all refuse of habitations, streets, and
roads, and the improvement of the supplies of water.

That the chief obstacles to the immediate removal of decomposing re-
fuse of towns and habitations have been the expense and annoyance of
the hand labour and cartage requisite for the purpose.

That this expense may be reduced to one-twentieth or to one-
thirteenth, or rendered inconsiderable, by the use of water and self-acting
means of removal by improved and cheaper sewers and drains.

That refuse when thus held in suspension in water may be most
cheaply and innoxiously conveyed to any distance out of towns, and also
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in the best form for productive use, and that the loss and injury by the
pollution of natural streams may be avoided.

That for all these purposes, as well as for domestic use, better supplies
of water are absolutely necessary.

That for successful and economical drainage the adoption of geological
areas as the basis of operations is requisite.

That appropriate scientific arrangements for public drainage would af-
ford important facilities for private land-drainage, which is important for
the health as well as sustenance of the labouring classes.

That the expense of public drainage, of supplies of water laid on in
houses, and of means of improved cleansing would be a pecuniary grain,
by diminishing the existing charges attendant on sickness and premature
mortality.

That for the protection of the labouring classes and of the ratepayers
against inefficiency and waste in all new structural arrangements for the
protection of the public health, and to ensure public confidence that the
expenditure will be beneficial, securites [sic] should be taken that all new
local public works are devised and conducted by responsible officers qual-
ified by the possession of the science and skill of civil engineers.

That the oppressiveness and injustice of levies for the whole immediate
outlay on such works upon persons who have only short interests in the
benefits may be avoided by care in spreading the expense over periods co-
incident with the benefits.

That by appropriate arrangements, 10 or 15 per cent. on the ordinary
outlay for drainage might be saved, which on an estimate of the expense of
the necessary structural alterations of one-third only of the existing tene-
ments would be a saving of one million and a half sterling, besides the
reduction of the future expenses of management.

That for the prevention of the disease occasioned by defective ventila-
tion, and other causes of impurity in places of work and other places
where large numbers are assembled, and for the general promotion of the
means necessary to prevent disease, that it would be good economy to ap-
point a district medical officer independent of private practice, and with
the securities of special qualifications and responsibilities to initiate sani-
tary measures and reclaim the execution of the law.

That by the combinations of all these arrangements it is probable that
the full ensurable period of life indicated by the Swedish tables; that is, an
increase of 13 years at least, may be extended to the whole of the labour-
ing classes.

That the attainment of these and the other collateral advantages of re-
ducing existing charges and expenditure are within the power of the leg-
islature, and are dependent mainly on the securities taken for the
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application of practical science, skill, and economy in the direction of local
public works.

And that the removal of noxious physical circumstances, and the
promotion of civic, household, and personal cleanliness, are necessary to
the improvement of the moral condition of the population; for that
sound morality and refinement in manners and health are not long
found co-existant [sic] with filthy habits amongst any class of the com-
munity.

I beg leave further to suggest, that the principles of amendment
deduced from the inquiry will be found as applicable to Scotland as
to England; and if so, it may be submitted for attention whether it
might not be represented that the structural arrangements for drainage
would be most conveniently carried out in the same for as in England,
that is by commissions, of the nature of commission of sewers adapted, as
regards jurisdiction to natural or geological areas, and including in them
the chief elected officers of municipalities, and other authorities now
charged with the care of the streets and roads or connected with local
public works.

The advantages of uniformity in legislation and in the executive ma-
chinery, and of doing the same things in the same way (choosing the
best), and calling the same officers, proceedings, and things by the same
names, will only be appreciated by those who have observed the exten-
sive public loss occasioned by the legislation for towns which makes them
independent of beneficent [sic], as of what perhaps might have been
deemed formerly aggressive legislation. There are various sanitary regula-
tions, and especially those for cleansing, directed to be observed in ‘every
town except Berwick and Carlisle;” a course of legislation which, had it
been efficient for England, would have left Berwick and Carlisle distin-
guished by the oppression of common evils intended to be remedied. It
was the subject of public complaint, at Glasgow and in other parts of Scot-
land, that independence and separation in the form of general legislation
separated the people from their share of the greatest amount of legislative
attention, or excluded them from common interest and from the common
advantages of protective measures. It was, for example, the subject of par-
ticular complaint, that whilst the labouring population of England and
Ireland had received the advantages of public legislation for a general vac-
cination, the labouring classes in Scotland were still left exposed to the
ravages of the small-pox. It was also complained by Dr. Cowan and other
members of the medical profession, that Scotland had not been included
in the provisions for the registration of the causes of death which they
considered might, with improvements, be made highly conducive to the
advancement of medical science and the means of protecting the public
health.
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I have the honour to be,
Gentlemen,
Your obedient servant,
EpwiN CHADWICK

SOURCE

Chadwick, Edwin. Report on the Sanitary Condition of the Labouring Population of Great
Britain. Edited by M. W. Flinn. Edinburgh: University Press, 1965.



A Supplementary Report on the Results of a Special
Inquiry into the Practice of Interment in Towns
(1843)

[This 279-page report begins with extensive letters and interviews of
anatomists, physicians, and undertakers from throughout England, as
well as from the United States, France, and Germany, in order to define
the public health problems related to burials in towns. The report includes
discussions of the practices of the poor who keep bodies in their homes for
extended periods, testimony from those who note the poor quality of sur-
face water where burials are dense, and a laying bare of the practice of
churches that bury layers of persons within churchyards as a moneymak-
ing endeavor. Ed.]

... Mr. Leonard, surgeon and medical officer of the parish of St Mar-
tin’s-in-the-Fields, gives the following instances of the circumstances in
which the poorest class of inhabitants die, which may be adduced as ex-
emplifications of the dreadful state of circumstances in which the sur-
vivors are placed for the want of adequate accommodation for the
remains immediately after death, and previous to the interment:—

There are some houses in my district that have from 45 to 60 per-
sons of all ages under one roof, and in the event of death, the body
often occupies the only bed till they raise money to pay for a coffin,
which is often several days. ... Of course the tenants are never free
from fevers and diarrhoea and the mortality is great. The last class live,
for the most part, in lodging houses, where shelter is obtained, with
a bed of straw, for 2d to 4d per night, and where this is not obtain-
able, the arches under the Adelphi afford a shelter. In the lodging-
rooms I have seen the beds placed so close together as not to allow
room to pass between them, and occupied by both sexes indiscrimi-
nately. I have known six people sleep in a room about nine feet
square, with only one small window, about 17 inches by 12 inches;
and there are some sleeping rooms in this district in which you can-
not scarcely see your hand at noonday.

How long is the dead body retained in the room beside the living?—If the
person has subscribed to a club, or the friends are in circumstances to af-
ford the expense of the funeral, it takes place, generally, on the follow-
ing Sunday, if the death has occurred earlier in the week; but if towards
the end of the week, then it is sometimes postponed till the Sunday
week after, if the weather permit; in one case it was twelve days. . . .

186
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In what condition is the corpse usually, or frequently, retained?—
Amongst the Irish, it does not signify of what disease the person may
have died, it is retained often for many days, laid out upon the only
bed, perhaps. . . . Thus fevers and other contagious diseases are fear-
tully propagated. . . . This spring I removed a girl, named Wilson, to
the infirmary of the Workhouse, from a room in the same court. I
could not remain two minutes in it; the horrible stench arose from a
corpse which had died of phthisis twelve days before, and the coffin
stood across the foot of the bed, within eighteen inches of it. This
was a small room not above ten feet by twelve feet square, and a fire
always in it, being (as in most cases of a like kind) the only one for
sleeping, living and cooking in. . . .

§16. In the metropolis, on spaces of ground which do not exceed 203
acres, closely surrounded by the abodes of the living, layer upon layer,
each consisting of a population numerically equivalent to a large army of
20,000 adults, and nearly 30,000 youths and children, is every year im-
perfectly interred. Within the period of existence of the present genera-
tion, upwards of a million of dead must have been interred in those same
spaces.

§17. A layer of bodies is stated to be about seven years in decaying in
the metropolis: to the extent that this is so, the decay must be by the con-
version of the remains into a gas and its escape, as a miasma, of many
times the bulk of the body that has disappeared.

§18. In some of the populous parishes, where, from the nature of the
soil, the decomposition has not been so rapid as the interments, the place
of burial has risen in height; and the height of many of them just have
greatly increased but for surreptitious modes of diminishing it by removal,
which, it must be confessed, has diminished the sanitary evil, though by
the creation of another and most serious evil, in the mental pain and ap-
prehensions of the survivors and feelings of abhorrence of the population,
caused by the suspicion and knowledge of the disrespect and desecration
of the remains of the persons interred.

§19. The claims to exemption in favour of burial-grounds which it is
stated are not overcrowded would perhaps be most favourably considered
by the examination of the practice of interment in the new cemeteries,
where the proportion of interments to the space is much less.

§20. I have visited and questioned persons connected with several of
these cemeteries in town and country, and I have caused the practice of
interments in others of them to be examined by more competent persons.
The inquiry brought forward instances of the bursting of some leaden
coffins and the escape of mephitic vapour in the catacombs; the tapping of
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others to prevent similar casualties; injuries sustained by grave-diggers
from the escapes of miasma on the re-opening of graves, and an instance
was stated to me by the architect of one cemetery, of two labourers having
been injured, apparently by digging amidst some impure water which
drained from some graves. No precedent examination of the evils affecting
the public health, that are incident to the practice of interment, appears to
have been made, no precedent scientific or impartial investigation appears
to have been thought necessary by the joint-stock companies, or the
Committees of the House of Commons, at whose instance privileges were
conferred upon the shareholders: no new precautionary measures or im-
provement, such as are in use abroad, appear consequently to have been
introduced in them; the practice of burial has in general been simply re-
moved to better looking, and in general, better situated places. The con-
clusion, however, from the examination of these places (which will
subsequently be reverted to) is, that if most of the cemeteries themselves
were in the midst of the population, they would, even in their present
state, often contribute to the combination of causes of ill health in the me-
tropolis and several of the larger towns.

§21. It has been considered that all danger from interments in towns
would be obviated if no burials were allowed except at a depth of five feet.
But bodies buried much deeper are found to decay; and so certain as a
body has wasted or disappeared is the fact that a deleterious gas has es-
caped. In the towns where the graveyards and streets are paved, the
morbific matter must be diffused more widely through the sub-soil, and
escape with the drainage. If the interments be so deep as to impede es-
capes at the surface, there is only the greater danger of escape by deep
drainage and the pollution of springs. . . .

As to the Remedies available for the Prevention or Mitigation of these
Evils.

§248. That the most effectual and principal means for the abatement of
the evils of interments are those sanitary measures which diminish the
proportionate numbers of deaths and funerals, and increase the duration
of life. §75 to §82, and the General Report, p. 370. [Not included here.
Ed.] But—

§249. That on the several special grounds, moral, religious, and physi-
cal, and in conformity to the best usages and authorities of primitive
Christianity, §177, and the general practice of the most civilized modern
nations, the practice of interments in towns in burial places amidst the
habitations of the living, and the practice of interment in churches, ought
for the future, and without any exception of places or acception [sic] of
persons, to be entirely prohibited. (§1 to §23.)



EDWIN CHADWICK 189

§250. That the necessities of no class of the population in respect to bur-
ial ought not be abandoned as sources of private emolument to commercial
associations, but that national cemeteries of a suitable description ought to
be provided and maintained (as to the material arrangements), under the
direction of officers duly qualified for the care of the public health. (§126.)

§251. That for the avoidance of the pain, and moral and physical evil
arising from the prolonged retention of the body in the rooms occupied by
the living, and at the same time to carry out such arrangements as may re-
move the painful apprehensions of premature interments, institutions of
houses for the immediate reception, and respectful and appropriate care
of the dead, under superior and responsible officers, should be provided in
every town for the use of all classes of the community. (§90 to §101.)

§252. That for the abatement of oppressive charges for funeral materi-
als, decorations, and services, provision should be made (in conformity to
successful examples abroad) by the officers having charge of the national
cemeteries, for the supply of the requisite materials and services, securing
to all classes, but especially to the poor, the means of respectable inter-
ment, at reduced and moderate prices, suitable to the station of the de-
ceased, and the condition of the survivors. (§186, §115 to §120.)

§253. That for these purposes, and for carrying out the physical
arrangements necessary for the protection of the public health in respect
to the practice of interment, officers of health qualified by medical educa-
tion and special knowledge should be appointed. (§233.)

§254. That in order to abate the apprehensions of premature inter-
ment, §92 to §96, to bring responsible aid and counsel, and protection
within the reach of the most destitute survivors, §§121 and 122 and §198,
to protect the people against continued exposure to ascertained and pre-
ventable causes of disease and death, the principle of the early appoint-
ment of searchers be revived, and no interment be allowed to take place
without the verification of the fact and cause of death by the officer of
health. (§123, 124, 125, 126, to §216.)

§255. That in all clear and well ascertained cases of deaths from imme-
diately removable causes of disease and death, the officers of health be in-
vested with summary powers, and be responsible for exercising them, for
the removal of those causes, and for the protection of strangers from con-
tinued exposure and suffering from them.

§256. That the expenses of national cemeteries should be raised by
loans bearing interest.

§257. That the repayment of the principal and interest should be spread
over a period of [thirty years?]—and be charged as part of the reduced ex-
penses for future interments.
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§258. That all burial fees and existing dues be collected on interment,
and form a fund from whence be paid the compensations which Parlia-
ment may award to such existing interests as it may be necessary to dis-
turb, including the payment of the establishment charges, and the
principal and interest of the money expended for the erection of new
cemeteries; and that any surplus which may thereafter accrue may be ap-
plied to the means of improving the health of the living.

§259. That, on consulting the experience of those cities abroad where
the greatest attention has been given to the arrangements for the protec-
tion of health connected with interments, it appears that by the appoint-
ment of medical officers, unencumbered by private practice, as officers of
health, and qualified by the possession of appropriate science for the veri-
fication of the fact and causes of death, and by committing to them the
regulation of the service of interments in national cemeteries the several
defects above specified may be remedied, and that new and comparatively
salubrious places of burial may be procured, together with appropriate re-
ligious establishments, wherein the funeral service may be better solem-
nized, and that the expense of funerals may be reduced, in the metropolis,
at the least, to one-half of the existing amount, and full compensation be
given to all who may have legitimate claims for compensation for losses
on the alterations of the existing practice. (§219 to §225.)

§260. That the agency of properly qualified officers of health necessary
for abating the evils of the practice of interments would also serve power-
fully to promote the application of those sanitary measures which in some
districts would, there is reason to believe, save more than their own pecu-
niary expense, merely in the diminished numbers combined with reduced
expenses of funerals, consequent on the practical operation of compre-
hensive measures of sanitary improvement. (§201.)

§261. The advantages which the measures proposed offer to the classes
who now stand most in need of a beneficent intervention, may be thus re-
capitulated. To take the poorest class: the labouring man would (in com-
mon with the middle and higher classes) gain, on the occasion of his
demise, protection for his widow and surviving children, that is to say;

Protection from the physical evil occasioned by the necessity of the pro-
longed retention of his remains in the living and sleeping room:

Protection against extortionate charges for interment, and against the
impositions of unnecessary, expensive, and unseemly funereal customs,
maintained against the wishes of private individuals and families:

Protection and redress to his survivors or the living against any unfair
or illegal practices, should any such have led to the death:

Protection against any discoverable causes of ill health, should any
have attached to his abode or to his place of work:
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Protection from the painful idea (by arrangements preventive of the
possibility) of a premature interment:

Protection of the remains from profanation, either before or after inter-
ment:

Protection such as may be afforded by the information and advice of a
responsible officer, of knowledge, and station, in the various unforeseen
contingencies that occur to perplex and mislead the prostrate and desolate
survivors on such occasions. (§191 to §207.) Added to these will be the
relief from the prospect of interment in a common grave-yard or charnel,
by the substitution of a public national cemetery, on which the mind may
dwell with complacency, as a place in which sepulture may be made an
honour and a privilege.

§262. The advantages derivable to the public at large have already been
specified, in the removal of causes of pain to the feelings of the living con-
nected with the common burial places; they would also gain in the several
measures for protection against the causes of disease specified as within
the province of an officer of the public health to remove; and they would
also gain in the steps towards the creation of a science of the prevention of
diseases, and in a better registration of the fact and the causes of death.

To use the words of a great Christian writer,—that all this, which con-
stitutes the last office of the living, “to compose the body to burial,”
should be done, and that it should be done well and “gravely, decently,
and charitable, we have the example of all civilized nations to engage us,
and of all ages of the world to warrant:—so that it is against common hon-
esty, and public fame and reputation not to do this office.”

I would, in conclusion, beg leave to repeat and represent urgently that
Her Majesty’s Government, should only set hands to this great work,
when invested with full powers to effect it completely: for at present there
appears to be no alternative between doing it well or ill; between simply
shifting the evil from the centre of the populous districts to the suburbs,
and deteriorating them; fixing the sites of interments at inconvenient dis-
tances, forming numerous, separate, and weak, and yet enormously ex-
pensive, establishments; aggravating the expense, and physical and moral
evils of the delay of interment; diminishing the solemnities of sepulture;
scattering away the elements of moral and religious improvement, and in-
creasing the duration and sum of the existing evils:—there appears to be
no distinct or practicable alternative between these results and effecting
such a change as, if zealously carried out, will soothe and elevate the feel-
ings of the great bulk of the population, abate the apprehensions of the
dying, influence the voluntary adoption of beneficial changes in the prac-
tice of obsequies; occasion an earlier removal of the dead from amidst the
living to await interment and ensure the impressiveness of the funeral
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service, give additional securities against attempts on life, and trustworthy
evidence of the fact of death, with the means of advancing the protection
of the living against the attacks of disease; and at a reduced expense pro-
vide in well arranged national cemeteries places for public monuments,
becoming the position of the empire amongst civilized nations.

I have the honour to be, Sir,
Your obedient servant,
EpwiIN CHADWICK

SOURCE

Chadwick, Edwin. A Supplementary Report on the Results of a Special Inquiry
into the Practice of Interment in Towns. Parliamentary Papers, XII (1843).



CHAPTER 10

JOHN SIMON
(1816-1904)

[Flew plants will flourish in the denser districts of London, unless the air which
conduces to their nourishment be previously filtered from its dirt.
— JOHN SIMmON, 1849

JOHN SIMON WAS BORN IN LONDON IN 1816, the sixth of 14 children born to Louis
Michael Simon, a member of the Stock Exchange, and Matilde Nonnet. John at-
tended preparatory school at Pentonville, private school at Greenwich, and
Rhenish, Germany, where he mastered German and prepared for the medical
profession. In 1833, he apprenticed as a surgeon, becoming a member of the
Royal College of Surgeons in 1838.

Simon was known for his literary ability, culture, and fine tastes. In 1844 he
won the first Astley-Cooper prize for an essay on the thymus gland, gaining him
recognition and election to fellow in the Royal Society at the age of 29. In 1848,
Simon married Jane O'Meara. The couple had no children, but they were so-
cially prominent, not only with professional and medical contacts but in literary
and artistic circles.

In 1848, Simon was appointed first medical officer of the General Board of
Health for the city of London. He set to work presenting a series of reports on
sewers to the City Commissioners, which were later reprinted in their entirety.
By 1855 the General Board of Health was subject to annual renewals of its pow-
ers, weakened in purpose and stability. The board was abolished and its duties
reassigned under the Public Health Act of 1858, with Simon becoming medical
officer of the Privy Council. Simon made several valuable and comprehensive
reports during this period of his service: on the relation of cholera to the London
water supply (1856), on vaccination (1857), on the sanitary state of the people
of England (1858), and on the constitution of the medical profession (1858).

As medical officer of the Privy Council, Simon instituted a series of annual re-
ports covering the workings of his department. The reports included a series of
special subjects presented with a broad public health outlook but written in a
terse style and with graphic examples. During this period (1858-1871) Simon
was implicitly trusted by his superiors and rallied together his fellow co-workers,

193



194 THE SANITARY REFORM MOVEMENT

who worked wholeheartedly for the public good. In 1871, various public health
authorities (the old Poor Law Board, the Local Government Act Office of the
Home Office, and the medical department of the Privy Council) were amalga-
mated to form one new department, the Local Government Board. Simon be-
came chief medical officer of the new board in the belief that his independent
powers would continue. When this was not to be, Simon protested vigorously.
The result was that his office was ultimately abolished, and Simon retired in
May 1876 at less than 60 years old.

Continuing to be energetic and dedicated to improving the public's health,
Simon was made a crown member of the medical council, where he remained
until his resignation in 1895. In 1881 he was president of the state medicine
section of the International Medical Congress held in London. He took an active
part in the affairs of the Royal College of Surgeons: from 1868 to 1880, he was
one of the college council; from 1876 to 1878, he was vice president; and dur-
ing 1878 to 1879, he acted as president. He also filled various honorary offices
in professional societies. In 1887, on the occasion of Queen Victoria's first ju-
bilee, he was knighted. At the end of his career he received the first award of
two medals that had been founded for the purpose of recognizing eminence in
sanitary science—the Harben medal of the Royal Institute of Public Health
(1896) and the Buchanan medal of the Royal Society (November 1897). He died
at his home in 1904 and was buried at Lewisham Cemetery, Ladywell. A bust of
Simon was executed by Thomas Woolner in 1876, and it resides at the Royal
College of Surgeons.

Among Simon's principal achievements, two stand out. The first was his su-
pervision of measures taken in 1866 to enhance public sanitation, including the
provision of clean drinking water and safe sanitary disposal; the second was the
establishment of the General Medical Council, the licensing body for medical
practitioners in the United Kingdom. His work on sanitary science and public
health practice made Britain the world leader in public health in the late nine-
teenth century. His books include two classics of public health, Public Health Re-
ports (1887) and English Sanitary Institutions (1890).

A NOTE ON THE TEXT

Simon's chief reports and writings on sanitary subjects were issued collectively
by subscription by the Sanitary Institute of Great Britain. The preface to Public
Health Reports sums up Simon's efforts as “fundamental” to the practice of sani-
tary science and recognizes their relevance to the social issues of the time:

As was stated in the Prospectus which was issued by the Institute: “The work
which Mr. Simon has performed (like that of Dr. Farr) is fundamental. It
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has assisted materially to promote the success which in recent years has
attended the action of Sanitary Authorities, viz., limiting the extension of
all kinds of disease. His writings, like those of Dr. Farr, are distributed in a
mass of blue books and reports, several of which are out of print, and they
are not in a form which can be easily consulted by the student. Many of
the papers are of immense importance at this juncture, when various so-
cial questions, connected with the housing of the poor and the occupa-
tions and feeding of the people, are coming into the field of practical
politics."
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Excerpts from City of London Medical Reports
(1849, 1850, 1852, Abridged)

Preface to City of London Medical Reports (1854)

This national prevalence of sanitary neglect is a very grievous fact. ... I
would beg any educated person to consider what are the conditions in
which alone animal life can thrive; to learn, by personal inspection, how
far those conditions are realized for the masses of our population; and to
form for himself a conscientious judgment as to the need for great, if even
almost revolutionary, reforms.

Let any such person devote an hour to visiting some very poor neigh-
bourhood in the metropolis, or in almost any of our large towns. Let him
breathe its air, taste its water, eat its bread. Let him think of human life
struggling there for years. Let him fancy what it would be to himself to
live there, in that beastly degradation of stink, fed with such bread, drink-
ing such water. Let him enter somehow spare at hazard, and—heeding
where he treads, follow the guidance of his outraged nose, to the yard (if
there be one) or the cellar. Let him talk to the inmates; let him hear what
is thought of the bone-boiler next-door; what of the Irish basket-makers
upstairs—twelve in a room, who came in after the hopping, and got fever;
what of the artisan’s dead body, stretched on his widow’s one bed, beside
her living children.

Let him, if he have a heart for the duties of manhood and patriotism,
gravely reflect whether such sickening evils, as an hour’s inquiry will have
shown him, ought to be the habit of our labouring population; whether of
the Legislature, which his voice helps to constitute, is doing all that might
be done to palliate those wrongs; whether it be not a jarring discord in the
civilization we boast—of worse than pagan savageness in the Christianity
we profess, that such things continue, in the midst of us, scandalously
neglected; and that the interests of human life, except against willful vio-
lence, are almost uncared for by the law.

... Against adulterations of food, here and there, obsolete powers exist,
for our ancestors had an eye to those things; but, practically, they are of
no avail. If we, who are educated, habitually submit to have copper and
our preserves, read—lead in our cayenne, alum in our bread, pigments in
our tea, and ineffable nastiness in our fish-sauce, what can we expect of
the poor? Can they use galactometers [to detect the dilutions of milk]?
Can they test their pickles with ammonia? Can they discover the tricks by
which bread is made dropsical (a chief artifice in the cheapening of bread
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is to increase its weight by various means which render it retentive of
water), or otherwise deteriorated in the value, even faster than they can
cheapening it in price? Without entering on details of what might be the
best organization against such things, I may certainly assume it is greatly a
desideratum, that local authorities should uniformly have power to deal
with these frauds (as, of course, with every sale of decayed and corrupted
food) and that they should be enabled to employ skilled officers, for de-
tecting at least every adulteration of bread and every poisonous admixture
in condiments and the like.

In some respects this sort of protection is even more necessary, as well
as more deficient in regard to the falsification of drugs. The College of Physi-
cians and the Apothecaries” Company are supposed to exercise supervi-
sion in the matter; so that at least its necessity is recognized by the law.
The security thus afforded is, in practice, null. It is notorious in my profes-
sion that there are not many simple drugs, and still fewer compound
preparations, on the standard strength the late of which we may reckon.
It is notorious that some standard medications are so often falsified in the
market, and others so often mis-made in the laboratory, that we are
robbed of all certainty in their employment. Iodide of potassium—an in-
valuable specific, may be shammed to half its weight with the carbonate
of potash. Scammoney, one of our best purgatives, is rare without chalk or
starch, weakening it, perhaps, to half the intention of the giver. Cod-liver
oil may have come from seals or from olives. The two or three drops of
prussic acid that we should give for a dose may be nearly twice as strong
at one chemist’s as at another’s. . . .

Again, with the promiscuous sale of poisons, what incredible laxity of gov-
ernment! One poison, indeed, has its one law. Arsenic may not be sold
otherwise then coloured, nor except with full registration of the sale, and
in the presence of a witness known to both buyer and vender. Admirable,
as far as it goes! But why should arsenic alone receive this dab of legisla-
tion? Is the principal right, the means of murder and suicide should be
rendered difficult of access for criminal purposes? Does anyone question
it? Then, why not legislate equally against all poisons?—against oxalic
acid and opium, corrosive sublimate, strychnine?

Nor can our past legislators be more boastful of their labours for the
medical profession—either for its scientific interests, or for the public protec-
tion against ignorance and quackery. Nearly two dozen corporate bodies
within the United Kingdom are said to grant licenses for medical practice;
and I hardly know whether it lessens or aggravates this confusion, that
such licenses are in many cases partial,—that one licentiate may practise
north of the Tweed, but nowise to the South; that one may practise in
London, another only seven miles beyond it. Not that the license seems
much to matter! For innumerable poachers in all directions trespass on
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what the law purports to sell as a secured preserve for qualified practi-
tioners; their encroachments are made with almost certain impunity;
and—as for the titles of the profession, any impostor may style himself
doctor or surgeon at his will. . . .

Having said so much on the defects and the wrongs of power in existing
sanitary condition, perhaps I may venture to speak of the almost obvious
remedy. “Almost obvious” I say; for surely no one will doubt that this great
subject should be dealt with by comprehensive and scientific legislation;
and I hardly see how otherwise, then that it should be submitted in its en-
tirety to some single department of the executive, as the sole charge; that
there should be some tangible head, responsible—not only for the enforce-
ment of existing laws . . . but likewise for their progress from time to time to
the level of contemporary science. . . . As regardless its constituted head, sit-
ting in Parliament (“a minister of Public Health”) his department should be,
in the widest sense, to care for the physical necessities of human life. . . . [J.S.]

City Medical Report No. 1, 1849
Water Supply

I am sure that I do not exaggerate the sanitary importance of water, when
I affirm that its restricted supply is the first essential of decency, of com-
fort, and of health; that no civilization of the poorer classes can exist with-
out it; and that any limitation to its use in the metropolis is a barrier,
which must maintain thousands in a state of the most unwholesome filth
and degradation.

In the City of London the supply of water is but a fraction of what it
should be. Thousands of the population have no supply of it to the houses
where they dwell. For their possession of this first necessary of social life,
such persons wholly depend on their power of attending at some fixed
hour of the day, pail in hand, beside the nearest standcock; where, with
their neighbours, they wait their turn—sometimes not without a struggle,
during the tedious dribbling of a single small pipe. Sometimes there is a
partial improvement on this plan; a group of houses will have a butt or
cistern for the common use of some scores of inmates, who thus are saved
the necessity of waiting at a standcock, but who still remain most insuffi-
ciently supplied with water. Next in the scale of improvement we find
water-pipes laid on to the houses; but the water is turned on only for a
few hours in the week, so that all who care to be adequately supplied with
it must be provided with very spacious receptacles. Receptacles are some-
times provided: and in these, which are often of the most objectionable
description, water is retained for the purposes of diet and washing, during
a period of which varies from twenty-four to seventy-two hours. One of
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the most important purposes of a water-supply seems almost wholly
abandoned—that, namely, of having a large quantity daily devoted to
cleanse and clear the house-drains and sewers; and in many cases where
a waste-pipe has been conducted from the water-butt to the privy, the
arrangement is one which gives to the drainage little advantage of water,
while it communicates to the water a well-marked flavour of drainage.

I consider the system of intermittent water-supply to be radically bad;
not only because it is a system of stint in what ought to be lavishly be-
stowed, but also because of the necessity which it creates that large and ex-
tensive receptacles should be provided, and because of the liability to
contamination incurred by water which has to be retained often during a
considerable period. In inspecting the courts and alleys of the City, one con-
stantly sees butts, for the reception of water, either public, or in the open
yards of the houses, or sometimes in their cellars; and these butts, dirty,
mouldering, and coverless; receiving soot and all other impurities from the
air; absorbing stench from the adjacent cesspool; inviting filth from insects,
vermin, sparrows, cats, and children; their contents often augmented
through a rain water-pipe by the washings of the roof, and every hour be-
coming fustier and more offensive. Nothing can be less like what water
should be than the fluid obtained under such circumstances; and one
hardly knows whether this arrangement can be considered preferable to the
precarious chance of scuffling or dawdling at the standcock. It may be
doubted, too, whether, even in a fare better class of houses, the tenants” wa-
ter supply can be pronounced good. The cisternage is better, and all
arrangements connected with it are generally such as to protect it from the
grosser impurities which defile the water-butts of the poor; but the long re-
tention of water in leaden cisterns impairs its fitness for drinking; and the
quantity which any moderate cistern will contain is very generally insuffi-
cient for the legitimate requirements of the house during the intervals of
supply. Every one who is personally familiar with the working of this sys-
tem of intermittent supply can testify to its inconvenience; and though its
evils press with immeasurable greater severity on the poor than on the rich,
yet the latter are by no means without experience on the subject.

The following are the chief conditions in respect of water supply, which
peremptorily [sic] require to be fulfilled:—

1. That every house should be separately supplied with water, and that
where the house is a lodging-house, or where the several floors are let
as separate tenements, the supply of water should extend to each in-
habited floor;

2. That every privy should have a supply of water, applicable as often as it
may be required, and sufficient in volume to effect, at each application,
a thorough flushing and purification of the discharge-pipe of the privy;
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3. That every court, at the point remotest from the sewer-grating, there
should be a standcock for the cleansing of the court; and

4. That at all these points there should always and uninterruptedly be a
sufficiency of water to fulfil [sic] all reasonable requirements of the
population.

Now, if my statements are accurate with regard to the imperfect man-
ner in which thousands participate in the distribution of water, even for
their personal necessities; if my statements are again accurate with respect
to house-drainage, and to the immense increase of water distribution
which must accompany any improvement in this respect—and I am quite
prepared, if necessary, to adduce ample evidence on these subjects; if,
again, it be considered that the appreciation of water by the multitude,
who have so long suffered from lack of it, will lead to a vast augmentation
of its domestic use; then, I apprehend it cannot be doubted that the sub-
ject of water-supply to the City is one that requires now to be looked at al-
most as though it were to-day broached for the first time.

Those important conditions, which I just enumerated as urgently re-
quiring fulfillment, may certainly be accomplished, so far as mechanical
construction is concerned, in more than one way. It may be possible, no
doubt, in further compliance with the principle of intermittent supply, to
furnish every tenement in the City with a cistern of proper dimensions,
and with its usual appurtenances of ballcock, waste-pipe, &c.; but this, I
need hardly say, would be a process involving a vast expenditure of
money, and hardly to be recommended on the mere ground of conform-
ity with what has hitherto been done in the matter. It may be possible, on
the other hand, to convert the whole water-supply of the City into a sys-
tem of uninterrupted supply, and to construct all new works in conform-
ity with this system.

I beg to suggest that the choice between these alternatives is one of im-
mense and very urgent importance to the sanitary welfare of the City; and I
would earnestly commend it to the best consideration of your Hon. Court.

The system of a constant supply is now no longer a novelty. In Philadel-
phia, in New York, in Nottingham, in Preston, in Glasow, in Newcastle, in
Bristol, and in various other places, this system has been adopted; its prac-
ticability and its advantages have been amply demonstrated.! Five years
ago, when evidence on the subject was given before the House of Com-
mons, it appeared that in the city and suburbs of Philadelphia 25,816
houses were supplied at an average rate of five dollars per house; that
in Preston more than 5,000 houses were supplied continually at high-
pressure, and that the company was increasing its tenants at the rate of 400
annually; that in Nottingham about 8,000 houses, containing a population
of 35,000 persons, were supplied in the same manner; and in respect of
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many other towns, public experience has been equally extensive and satis-
factory. About a month ago, the Sanitary Committee of the last-mentioned
town published what I may call a report of congratulations on their free-
dom from cholera, which had visited the town with great severity in 1832.
They detail the measures by which Nottingham has been rendered a
healthy town, and the first time in that enumeration stands thus:—

“An unlimited supply of wholesome filtered water, forced, by day
and night at high pressure, through all the streets to the tops of almost
all the houses, at a cost, for the dwellings of the poor of about five far-
things per week.”

On the merits or demerits of the two competing systems of supply, I
have only to speak so far as their adaptation to sanitary purposes is con-
cerned. In this respect, I have no hesitation in saying that the system of
constant supply is immeasurably superior to its rival; so superior, that un-
less competent engineering authorities should decide on its practical inap-
plicability to the City of London, I would strongly recommend its adoption
as the only one, in my judgment, by which the growing necessities of the
population can be fully and effectively satisfied.

Here again, as in an earlier part of my Report, I think it requisite to re-
mark, that I do not mean in any degree to suggest that the evils adverted
to present themselves within the City to a greater extent than in sundry
other parts of the metropolis. My sphere of duty lies within the City
boundary, and it would be an impertinence in me to comment, either
favourably or unfavourably, on districts which lie within another jurisdic-
tion than that of the Commission which I have the honour to address.
Simply to guard myself against the possibility of being misunderstood, I
again draw attention to the fact that I studiously refrain from instituting
comparisons with other metropolitan localities. Let me likewise observe
that T am far from insinuating, or suspecting, that the majority of the
poorer population of the City has fallen to that extreme debasement
which I have just illustrated as affecting some portion (perhaps not an in-
considerable portion) of the poorest; but I dare not suppress my knowl-
edge that such instances exist, nor can I refrain from stating my belief,
that ignorance and poverty will soon contribute to increase them, if sani-
tary and social improvement do not co-operate against their continuance.

Contemplating such cases, I feel the deepest conviction that no sanitary
system can be adequate to the requirements of the time, or can cure those
radical evils which infest the under-framework of society, unless the im-
portance be distinctly recognized, and the duty manfully undertaken, of
improving the social condition of the poor.

Those who suffer under the calamitous sanitary conditions which I
have disclosed, have been led, perhaps, to consider them as inseparable
from poverty; and after this long habituation to such influences, who can
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wonder if personal and moral degradation conform them more and more
to the physical debasement of their abode? In the midst of inevitable do-
mestic filth, who can wonder that personal cleanliness should be neg-
lected? In an atmosphere which forbids the breath to be drawn freely,
which maintains habitual ill health, which depresses all the natural spring
and buoyancy of life, who can wonder that frequent recourse should be
had to stimulants, which, however pernicious in themselves, still for a
moment dispel the malarious languor of the place, give temporary vigour
to the brain, and cheer the flagging pulses of a poisoned circulation? Who
can wonder that habits of improvidence and recklessness should arise in a
population, which not only has much ignorance and prejudice amongst it,
but is likewise often unaccustomed to consideration and kindness? Who
can wonder that the laws of society should at times be forgotten by those
whom the eye of society habitually overlooks, and whom the heart of so-
ciety often appears to discard?

I believe that now there is a very growing feeling abroad, that the poor
of a Christian country can no longer, in their own ignorance and helpless-
ness be suffered to encounter all the chances which accompany destitu-
tion, and which link it often indissolubly to recklessness, profligacy, and
perdition. The task of interfering in behalf of these classes, however insen-
sible they may be of their own danger and frequent degradation, begins at
length to be recognized as an obligation of society; and as such an interfer-
ence may be fraught with the utmost advantage of sanitary progress. . . .

City Medical Report No. 2, 1850
London Water

... The waters supplied to the City are conducted in open channels; they
receive in large measure the surface-washing, the drainage, and even the
sewage of the country through which they pass; they derive casual impu-
rities from bathers and barges; they are liable to whatever pollutions mis-
chievous or filthy persons may choose to inflict on them; and then on
their arrival in the metropolis (after a short subsidence in reservoirs,
which themselves are not unobjectionable) are distributed, without filtra-
tion, to the public.

Whatever chemistry may say on this subject . . . I cannot consider it a
matter of indifference, that we drink—with whatever dilution, or with
whatever imperfect oxidation—the excremental and other impurities
which mingle in these sources of our supply. Such admixtures, though in
their quantity less, are in their quality identical with those which render
Thames-water, as taken at London Bridge, inadmissible for domestic con-
sumption, and which occasion it, when stored for sea-use, to undergo,
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before it becomes fit to drink, a succession of offensive changes strictly
comparable to putrefaction.

In this slovenly method of conveyance and distribution there is a neg-
lect of common precaution for the purity and healthfulness of the supply,
which I must report to you as highly objectionable; and this—the method
of supply to our great metropolis, strikes one the more with astonishment
and disgust, as one reflects on the long experience and admirable models
which past centuries in foreign countries have supplied; and especially, as
one remembers those colossal works which, more than two thousand
years ago, were constructed under the Roman government, for the cool
and cleanly conduction of water. . . .

Of other sources of water-supply existing within the City of London,
there are many of small extent in the form of superficial springs. ... To
the use of water of this description, within a large city, there is always
much objection. In addition to extreme hardness, which in London they
universally possess, they are liable, in a dangerous degree, to become con-
taminated by the leakage of drains, and by other sources of impurity; as,
for instance, where situated within the immediate vicinity of graveyards
they derive products of animal decomposition from the soil. Very recently,
a celebrated pump within the City of London, that adjoining St. Bride’s
church-yard, has been abandoned on account of such impregnations. Or
perhaps I should rather say . . . that it was not abandoned—for till almost
the last moment the neighbours adhered to it with fondness; but the
parochial authorities—alarmed by the proximity of cholera—caused its
handle to be locked. . . .

City Medical Report No. 2, 1850
London Smoke

... Those members of the Court [of Common Council] who have visited
foreign capitals where other fuel than coal is employed, will remember the
contrast between their climate and ours—will remember (for instance even
in Paris) the transparence of air, the comparative brightness of all colour,
the visibility of distant objects, the cleanliness of faces and building, instead
of our opaque atmosphere, deadened colours, obscured distance, smutted
faces, and black architecture. Those, even, who have never left our metrop-
olis, but who, by early rising or late going to rest, have had opportunities of
seeing a London sunrise, can judge, as well as by any foreign comparison,
the difference between London as it might be and London as it is.

Viewed at dawn and noon-day, the appearances contrast as though
they were of different cities and in different latitudes. Soon after day-
break, the great factory shafts beside the river begin to discharge immense
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volumes of smoke; their clouds soon become confluent; the sky is overcast
with a dingy veil; the house-chimneys presently add their contributions;
and by ten o’clock, as one approaches London from any hill in the sub-
urbs, one may observe the total result of this gigantic nuisance hanging
over the City like a pall.

If its consequences were confined to rendering London (in spite of its
advantages) the unsightliest metropolis in Europe, to defacing all works of
art, and rendering domestic cleanliness expensive, I should have nothing
official to say on the subject; but inasmuch as it renders cleanliness more
difficult, and creates a despair of cultivating it with success, people resign
themselves to dirt, domestic and personal, which they could remove but
so temporarily: or windows are kept shut, in spite of immeasurable fusti-
ness, because the ventilation requisite to health would bring with it show-
ers of soot, occasioning inconvenience and expense. Such is the tendency
of many complaints that have reached me, and of their foundation in
truth and reason I have thorough conviction and knowledge. . . . T ought
likewise to tell you, that there are valid reasons for supposing that we do
not with impunity inhale day by day so much air which leaves a palpable
sediment; that many persons of irritable lungs find unquestionable incon-
venience from these mechanical impurities of the atmosphere; and (gath-
ering a hint from the pathology of vegetation) that few plants will flourish
in the denser districts of London, unless the air which conduces to their
nourishment be previously filtered from its dirt.

If the smoke of London were inseparably identified with its commercial
greatness, one might willingly resign oneself to the inconvenience. But to
every other reason against its continuance must be added as a last one, on
the evidence of innumerable competent and disinterested witnesses, that
the nuisance, where habitual, is, for the greater part or entirely, voluntary
and preventable; that it indicates mismanagement and waste; that the
adoption of measures for the universal consumption of smoke, while re-
lieving the metropolis and its population from injury, would conduce to
the immediate interest of the individual consumer, as well as to indirect
and general economy. For all the smoke that hangs over us is wasted
fuel. . ..

With the progress of knowledge on these subjects, a time will undoubt-
edly arrive, and at no distant period, when chimneys will cease to convey
to the atmosphere their present immense freight of fuel that has not been
burnt, and of heat that has not been utilized; when each entire house will
be uniformly warmed with less expenditure of material than now suffices
to its one kitchen fire; and our successors? will wonder at the ludicrous in-
genuity with which we have so long managed to diffuse our caloric and
waste our coal in the direct ions where they least conduce to the purposes
of comfort and utility.
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CHAPTER 11

LEMUEL SHATTUCK
(1793-1859)

They [the Americans] have all a lively faith in the perfectibility of man; they
judge that the diffusion of knowledge must necessarily be advantageous, and
the consequences of ignorance fatal; they all consider society as a body in a
state of improvement, humanity as a changing scene, in which nothing is, or
ought to be, permanent.

— ALEXIS DE TOCQUEVILLE, Democracy in America, 1835

LEMUEL SHATTUCK OCCUPIES A STELLAR POSITION in the history of public health as the
American counterpart to Edwin Chadwick (who was a distant cousin). Born in
Ashby, Massachusetts, on October 10, 1793, Shattuck grew up in a small farming
village in New Hampshire. Little appears to have distinguished his childhood. A
religious revival movement spread to his town, and at the age of 19 years, stim-
ulated by that movement, he dedicated himself to improving society. One of his
insights was the need for statistics to guide government in this regard.

Shattuck moved to Concord, Massachusetts, where he lived until 1833, earn-
ing his keep as a merchant. There he developed an interest in the town's history,
which he published in 1835. Shattuck's History of Concord includes a statistical
analysis of the municipality based on municipal and church records.

In 1833, Shattuck left Concord and settled in Boston, Massachusetts, where
he functioned as both a bookseller and a politician. In the latter role, he served
on the common council for Boston (first elected in 1837) and subsequently in
the state legislature. The impact of his presence on the former can be gleaned
by the publication of his Vital Statistics of Boston, written at the request of the
Boston common council and covering the period 1810-1841. Parts of this re-
port were published in the American Journal of Medical Sciences. In this volume,
Shattuck described a system for the collection and analysis of vital statistics
data. His arguments persuaded the Massachusetts legislature to pass the Regis-
tration Act of 1842. Shattuck then followed the success of his vital statistics
book with his 1845 book The Census of Boston.

Shattuck was one of the five founding members of the American Statistical As-
sociation (founded as the American Statistical Society on November 27, 1839, in

206



LEMUEL SHATTUCK 207

Boston), serving as its first secretary. That organization credits him as its driving
force in its early years. In 1844, Shattuck also founded the New England Historic-
Genealogical Society. However, despite these manifold achievements, it is his Re-
port of the Sanitary Commission of Massachusetts 1850 for which Shattuck is best
remembered today. Shattuck died in Boston, Massachusetts, on January 17, 1859.

A NOTE ON THE TEXT

The Massachusetts State Legislature commissioned the Report of the Sanitary
Commission of Massachusetts while Shattuck served on that body. The document
proscribed the development of state and local infrastructure for the collection
and processing of information that would guide policymakers in improving the
public's health. It is particularly noteworthy for the strong arguments it includes
for passing legislation to establish a vital statistics system. Unfortunately, it was
not acted upon when Shattuck delivered it, an experience quite different from
that of his cousin Chadwick, though both are seen as the starting point for na-
tional public health movements.

The differences between the Chadwick and Shattuck reports are striking. The
Chadwick report created a political firestorm. Chadwick emerged from it with
considerable political power, the use of which resulted in his alienation of most
of the major political figures whose support he needed to institute the numer-
ous sanitary reforms his report called for. Although Chadwick's place in the his-
tory of public health is secure, his actual impact is more difficult to gauge.
Shattuck, on the other hand, published a report that had little immediate im-
pact. Nonetheless, the system Shattuck described for vital statistics collection
and analysis was widely adopted and adapted across the United States. More
than 150 years after its appearance, the Shattuck report continues to function
as the blueprint for vital statistics systems. Chadwick's report, on the other hand,
while of historical interest, does not serve a similar role today.
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Report of the Sanitary Commission
of Massachusetts 1850
(1850, Abridged)

The Commissioners,! appointed on the third day of July last “to prepare
and report, to the next General Court, a plan for a Sanitary Survey of the
State, embracing a statement of such facts and suggestions as they may
think proper to illustrate the subject,” have considered the matters re-
ferred to them, as far as the limited time at their command, and other cir-
cumstances, since their appointment, would permit, and submit their
Report.

As the object of our commission is comparatively new, and may not be
clearly understood by every person, we will state what we understand to
be its intention. By a Sanitary Survey of the State is meant, an examina-
tion or survey of the different parts of the Commonwealth,—its counties,
its towns, and its localities,—to ascertain the causes which favorably or
unfavorably affect the health of its inhabitants. The word sanitary means
relating to health.? When we speak of the sanitary condition of a town, we
include a description of those circumstances which relate to, or have an
effect upon, the health of its inhabitants. When applied to the inhabitants
of a town or district, in their social capacity, it relates to public health;
when to individuals, it relates to personal or private health.

The condition of perfect public health requires such laws and regula-
tions, as will secure to man associated in society, the same sanitary enjoy-
ments that he would have as an isolated individual; and as will protect
him from injury from any influences connected with his locality, his
dwelling-house, his occupation, or those of his associates or neighbors, or
from any other social causes. It is under the control of public authority,
and public administration; and life and health may be saved or lost, and
they are actually saved or lost, as this authority is wisely or unwisely ex-
ercised.

The condition of perfect personal health requires the perfect formation of
all the organs of the body, and the perfect performance of each of their
functions, in harmony with all the others. Such a condition gives to its
possessor, strength, energy, power, buoyancy of spirit, happiness. Disease
may be an imperfection in some organ, or a derangement or improper ac-
tion in some function, or both: and it may exist, and does actually exist, in
all communities, in an infinite number of degrees, from the slightest devi-
ation from a standard of perfect health, through all the varieties of sick-
ness, to the lowest standard of vitality, just as the body is about to perform
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its last respiration. Such a condition gives to its possessor, weakness, lassi-
tude, inability, depression, pain, misery, death. And one or the other of
these conditions may be chosen, and is actually chosen, to a greater or less
extent, by almost every human being.

WE BELIEVE that the conditions of perfect health, either public or personal,
are seldom or never attained, though attainable,—that the average length of
human life may be very much extended, and its physical power greatly
augmented,—that in every year, within this Commonwealth, thousands of
lives are lost which might have been saved,—that tens of thousands of cases of
sickness occur, which might have been prevented,—that a vast amount of un-
necessarily impaired health, and physical debility exists among those not ac-
tually confined by sickness,—that these preventable evils require an enormous
expenditure and loss of money, and impose upon the people unnumbered and
immeasurable calamities, pecuniary, social, physical, mental, and moral,
which might be avoided,—that means exist, within our reach, for their miti-
gation or removal,—and that measures for prevention will effect infinitely
more, than remedies for the cure of disease.

Some of the reasons for this belief will be given in the pages of this re-
port. If it shall appear that it is well founded,—if, indeed, there are facts to
support, and legitimate arguments to sustain it—what subject, it may be
asked, can come up for consideration, that shall transcend it in impor-
tance? We look upon things as valuable, that are worthless without life,
and that cannot be enjoyed without health. How much more valuable,
then, the means to possess and to enjoy both life and health, which alone
give value to other objects! When compared together, all other matters
this side the grave dwindle into insignificance.

But whom does this great matter of public health concern? By whom is
this subject to be surveyed, analyzed, and practically applied? And who
are to be benefited by this application? Some will answer, the physician,
certainly. True, but only in a degree; not mainly. It will assist him to learn
the causes of disease; but it will be infinitely more valuable to the whole
people, to teach them how to prevent disease, and to live without being
sick. This is a blessing which cannot be measured by money value. The
people are principally concerned, and on them must depend, in part, at
least, the introduction and progress of sanitary measures.

An eminent physician has recently said: “Our education has made our
calling exclusively a curative, and not a conservative one, and the busi-
ness of our responsible lives has confined us to it. Our thoughts are devoted
to, our interests are concerned in, and our employments are connected
solely with, sickness, debility, or injury,—with diminution of life in some
of its forms. But with health, with fullness of unalloyed, unimpaired life,
we, professionally, have nothing to do.”> Though this may generally be
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true, professionally, yet the intelligent physician “can see arrows of dis-
ease, invisible to anyone else; watch their havoc, and know whence they
come, and how they may be stayed;” and there are many eminent med-
ical men, who have, as individuals, nobly used the means which their su-
perior position and knowledge have placed within their control, in the
prevention of disease, and in the promotion of public health. And we wish
to increase the number of such professional men. We would not, how-
ever, confine it to them. We would not make it the object of any one pro-
fession exclusively.* We would bespeak the attention of intelligent men of
all classes and all professions, whatever their prejudices or opinions may
have been, to a candid consideration of the whole subject; and if found
worthy, would solicit their cooperation and assistance, in its practical ap-
plication and its onward progress.

“Ignorant men,” says Dr. Simon, “may sneer at the pretensions of sani-
tary science; weak and timorous men may hesitate to commit themselves
to its principles, so large in their application; selfish men may shrink from
the labor of change, which its recognition must entail; and wicked men
may turn indifferently from considering that which concerns the health
and happiness of millions of their fellow-creatures; but in the great objects
which it proposes to itself, in the immense amelioration which it proffers
to the physical, social, and, indirectly, to the moral condition of an im-
mense majority of our fellow creatures, it transcends the importance of all
other sciences; and, in its beneficent operation, seems to embody the
spirit, and to fulfill the intentions, of practical Christianity.”’

In a subject of such vast importance, on which so little is generally
known, and so much ought to be universally known, and which is so full
of interesting and useful illustrations, it is difficult to confine ourselves
within the limits of a single report of reasonable length. This great matter
cannot, however, be presented so as to be understood, without some de-
tail. And though we shall restrain any inclination to go into minute illus-
tration, yet, in our judgment, it would be unworthy of Massachusetts,
under whose authority we act, and it certainly would be unsatisfactory to
ourselves, if we failed to make the attempt, at least, to present the subject
so that the people of the State may know what we mean; so that they may
be able, if they choose, to carry our recommendations into practical oper-
ation; and so that, if thus applied, they will add to their physical power,
and increase their intellectual, social, and personal happiness.°

It should be borne in mind, however, that this report is designed to sug-
gest a plan for a sanitary survey of the State, and not to contain the survey
itself. We were authorized, however, by the resolve, to embrace a state-
ment of such facts and suggestions as we might think proper to illustrate the
subject. And as this is, in some respects, a report introductory to other use-
ful in formation, which may hereafter be diffused, if our recommendations
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should be adopted, it has seemed to us that it would be instructive and
proper here, to make a general survey of what has been suggested, and
what has already been done on the subject, abroad and at home. Without
such a view, we cannot wisely form a plan for our own guidance. We have
accordingly been at no inconsiderable labor and expense, to obtain the
most recent authentic information concerning the history and present
condition of the sanitary movement; and we shall proceed to give some of
the results of the investigation, before presenting our plan for a sanitary
survey of this State.

I. The Sanitary Movement Abroad

[This section deleted to save space. Ed.]

II. The Sanitary Movement at Home

Sanitary Police. Some historical notice of the sanitary legislation of Massa-
chusetts, seems proper, preliminary to any statements of its present condi-
tion. We have accordingly presented, in the appendix, the titles of all the
acts relating to matters connected with the public health, from the com-
mencement of the provincial charter, in the year 1692, to the present
time, arranged in chronological order; and referred, in connection, to the
printed works where they may be found. The subject seems to have re-
ceived little attention from the General Court, during the old colonial
charter.” Two acts, which have some relation to it, we shall presently no-
tice. Laws were passed by the provincial government, relating to nui-
sances, drainage, smallpox, and some other matters; many of which were
special acts, or partial in their operation. But though imperfect, they ate
honorable to the State, and exhibit the care which the legislature has ever
wished to exercise over the people. To them we have been indebted for
many excellent sanitary municipal regulations, which have continued un-
til the present time.

Nuisances. ITn 1692 and 1708, acts were passed, providing that “in Boston,
Salem, Charlestown, respectively, and other market towns in the province,”
“slaughter-houses for killing of meat, still-houses, and houses for the trying
of tallow, currying and dressing of leather, either with time, alum, or oil, be
assigned by the selectmen to places where it may be least offensive,” and
prohibited elsewhere; and records were to be kept of such assignment. [The
remainder of this section has been deleted to save space. Ed.]

Drainage and Sewerage. In 1702, an act was passed providing “for ap-
pointing commissioners of sewers, for the draining and removing of the
banks and obstructions of the passage of waters in rivers, brooks, or ponds
that occasion the overflow and drowning of meadows and low lands; and
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also for the draining and flowing of swamps and other unprofitable
grounds, and drying of them.” Another act, “for regulating drains and
common shores,” [sewers,] was passed in 1709, placing them under the
direction and control of the selectmen of the town. [The remainder of this
section has been deleted to save space. Ed.]

Sickness. Legislation on this subject, principally with reference to the
small-pox, has been frequent in the history of the State. As early as 1701,
“an act providing in case of sickness,” was passed, “for the better prevent-
ing the spreading of infection.” By this act, when persons “were visited
with the plague, small-pox, pestilential® or malignant fever,” and other
contagious sickness, the infection whereof may be communicated to oth-
ers,” the selectmen were empowered, “for the preservation of the inhabi-
tants,” to remove such infected persons to separate houses, and to provide
“nurses, tendance, and other assistance and necessaries for them, at the
charge of the parties themselves, their parents or masters, (if able) or oth-
erwise at the charge of the town or place whereto they belong.” And the
sheriff of the county, his deputy, or the constable of the town, were re-
quired, under direction of the selectmen, “to impress and take up conve-
nient housing, lodging, nurses, tendance,'® and other necessaries for the
accommodation and relief of the sick.” And if a vessel arriving in the
province happened “to be visited with the plague, small-pox, pestilential or
malignant fever, during the voyage, or to come from any place where such
sickness prevailed,” they were authorized to prevent all persons belonging
to the ship coming on shore, or those on shore having any intercourse
with them. This has been the foundation of all the sanitary laws passed
since that time. [The remainder of this section has been deleted to save
space. Ed.]

Insanity. In 1694, towns were required to provide for the “relief, sup-
port, and safety” of persons “naturally wanting of understanding, so as
to be incapable to provide for him or herself, or by the providence of
God shall fall into distraction, and become non compos mentis.” Acts
“for suppressing rogues, vagabonds, common beggars, and other idle
and disorderly and lewd persons,” were passed in 1758 and 1798, by
which justices were empowered to commit insane persons to the house
of correction. These acts were repealed in 1834, though some of their
bad features are still retained. It seems to us that, unless crime has actu-
ally been committed, insane persons should not be treated as criminals,
but should be restrained and provided for by some other tribunal than a
criminal court.

Quarantine. We have already alluded to one law, partially quarantine. In
1700, the master of ships were required to furnish a list of all passengers to
the selectmen of towns, and give security for the support of any “impotent,
lame, or infirm person” who might be discharged. At a subsequent period,
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not exactly known, a hospital was erected on Spectacle Island, by the
town of Boston; and, in 1736, an arrangement was made between Boston
and the Commonwealth, for a permanent quarantine establishment on
Rainsford’s Island. [The remainder of this section has been deleted to save
space. Ed.]

Special Legislation. The first Board of Health in the State was established
in Boston, by a special act of the Legislature, passed February 13, 1799.

[The pages discussing the passage of health legislation have been deleted
here to save space, including a table of dates establishing various Boards of
Health in Massachusetts. Also deleted are the discussions of establishing
vital registration, professional medical organizations, medical schools, and
medical journals in the state. Ed.]

... The sanitary history and condition of the State should be known; for
this knowledge might suggest the remedial measures proper to be adopted;
and we deem it proper, in this connection, to refer briefly to some of the
facts which we have gleaned on the subject.

In 1618, two years before our forefathers arrived at Plymouth, there ap-
peared, among the Indians of the country, one of the most remarkable epi-
demics of which we have an account. So was the pestilence, that the
warriors “were reduced from nine thousand to a few hundreds.” The Mass-
achusetts tribe supposed to have lost 2,700 out of 3,000 persons. In 1621,
many places which had been populous Indian villages “all deserted—all
dead.” The bones of those who perished were lying unburied. Hutchinson
says some have supposed the disease to have been the small-pox; but
from the Indian account we might infer otherwise. Gookin says, “What
the disease was which so generally and mortally swept them away, I
cannot learn. I have discoursed with some old Indians then youths, who
say that the bodies all over were yellow, (describing it by a yellow garment
they showed me) both before they died, and afterwards.” It has been in-
ferred from this that it was the yellow fever; but whether correctly or not
seems undetermined.!!

1621. At the commencement of the settlement of Plymouth, our ven-
erable ancestors suffered severely from sickness. At the end of three
months after their arrival, fifty-five only survived of the one hundred and
one who came in the Mayflower. “The sick were destitute of almost all the
comforts which their miserable condition rendered indispensable. Their
sufferings were increased by the want of well persons to perform the du-
ties among the sick; there being, at one time, not more than six or seven
persons in tolerable health.”!2

1631. The small-pox, first breaking out at Saugus, spread from Narra-
ganset to Piscataqua, and westward to Connecticut River, and swept off
entire villages of the Indians. When Increase Mather wrote, there were



LEMUEL SHATTUCK 215

living some old residents, who on that occasion helped to bury whole
families of the natives at the same time.

1633. At the close of this year the small-pox again broke out, and made
great devastations among the unfortunate native races of Massachusetts.
Chickatabut, the great sachem of the tribe, was among the victims.

1634. Plymouth was again visited with a mortal sickness, of which
twenty men, women and children died; among whom was that most ex-
cellent and pious man, Dr. Samuel Fuller, the first physician of New En-
gland. “It must have been occasioned by a fever of domestic origin, as
the colony had at that time so intercourse with foreign countries, except
England.”

1639. Was sickly in the colonies, and a general fast was observed on ac-
count of the small-pox and fevers.!?

1645. Great sickness prevailed among the Indians at Martha’s Vineyard.
Few escaped.

1647. A malignant fever prevailed, “occasioned by the excessive heat of
summer;” and an epidemic influenza passed through the whole country,
and universally affected the colonists and natives; but it was not very mor-
tal: “where in a special providence of God appeared, for not a family nor
but a few persons escaping it; our hay and corn had to be lost for want of
help; but such was the mercy of God to his people, as few died—not above
forty or fifty in the Massachusetts, and near as many at Connecticut.”!#

1654. A general fast was appointed, on account of “the mortality which
had been among the people of Massachusetts.” What the disease was does
not appear.

1655. Another epidemic distemper, similar to that of 1647, passed
through New England. It began in June, and few persons escaped. Among
those who died was Rev. Nathaniel Rogers, of Ipswich.

1658. Sickness and mortality throughout New England.

1659. Croup is first mentioned in the annals of the country. Other ma-
lignant diseases also prevailed about this time. Thirty children died in
Rowley. A day of thanksgiving was appointed in Connecticut, for the
“abatement of the sickness in the country, and a supply of rain in time of
drought.”

1668. Was a year of great sickness, though few facts are preserved con-
cerning its extent. In New York a public fast was held on account of it.

1677. Small-pox was very fatal in Charlestown. The records state that
thirty-one died of the disease, one of whom was the Rev. Thomas Shepard.

1678. Small-pox in Boston; but we have seen no account of its vic-
tims.!”> Seven or eight hundred are said to have died of it in the State.
About this time “the seasons were unfavorable, and the fruits blasted,
while malignant diseases prevailed among the people. The sickness and
bad seasons were attributed by our pious ancestors to the irreligion of the
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times, and to their disuse of fasting; and a meeting was held to investigate
the causes of God'’s judgments, and to propose a plan of reformation.”!'®

1697-98. The influenza began in November, and prevailed until Febru-
ary, in Massachusetts. Whole families and whole towns were seized nearly
at the same time. In the same year, a “mortal disease” prevailed so much, in
Fairfield, Connecticut, that well persons were not found to take care of the
sick and bury the dead. Seventy died in three months, out of a population
of less than one thousand. At the same time, a dreadful mortality occurred
in Dover, New Hampshire. Rev. Dr. Mather said, in a sermon preached in
Boston, in 1698: “The smallpox has four times been a great plague among
us. Often had one hundred bills, desiring prayers for the sick, been read in
one day, in one of our assemblies. In one twelve month about one thousand
of our neighbors have been carried to their long home.”

1702. Small-pox in Boston; two hundred and thirteen, exclusive of
blacks, died; about. 4.4 per cent. of the inhabitants. It began in June,
1702, but the first death was in August of that year. In September, it be-
came very mortal, and was attended with a fever resembling the scarlet
fever. In October many died. The General Court sat at Cambridge, and
they passed the first law for protection against the small-pox already no-
ticed. It began to subside in February, 1703.7

1715. Plymouth lost forty of its inhabitants by a malignant disease, but
no particulars are known.!8

1717-1718. From November to February, “a very malignant and mor-
tal distemper” prevailed in Concord. Twenty-seven persons, chiefly heads
of families, died; many very suddenly. The disease is not named in the
record.!” A fast was held in Danvers, February 13, on account of a fatal
disease that prevailed at the village, which threatened at one time to
sweep away the entire population.?®

1721. The small-pox again made its appearance in Boston, with more
than its usual ravages and horrors, and was the occasion of one of the
most remarkable and important events in the sanitary history of the State.
Inoculation with the virus of small-pox, as a substitute for the disease taken in
way,—to disarm it of its malignity, and to reduce it to comparative mild-
ness and safety,—was first introduced this year. Rev. Dr. Cotton Mather,
having read, in the Transactions of the Royal Society of London, favorable
accounts of the operation, recommended a trial of it to the physicians of
Boston; but all of them unanimously and decidedly opposed it, excepting
Dr. Zabdiel Boylston. That enlightened and upright man became forcibly
impressed with the importance of the discovery; and, to show his confi-
dence in it, made the first experiment on his own son, thirteen years of
age, and persons in his family, one two, and the other thirty-six old; and
all with complete success. Subsequently, others were inoculated.

The controversies which accompanied the introduction of this useful
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measure, were most disreputable. Many persons were struck with horror;
some thought it was sinning against God, thus to interfere with the disease;
and others that, if any patients died, Dr. Boylston ought to be treated as a
murderer. Pamphlets and newspaper articles frequently appeared; and the
populace, chiefly led on by the inflammatory conduct of the physicians, at
the head of whom was Dr. Douglass, became so exceedingly enraged, that
Dr. Boylston was frequently insulted in the streets, and forced to secrete [sic]
himself for more than fourteen days, and afterwards to visit his patients only
at midnight. His family were hardly safe in his own house. Passion and prej-
udice on the one side, however, were met with decision and on the other;
and inoculation soon triumphed over opposition, and became general.?!

During this epidemic, 5,759 persons,—more than half the inhabitants,—
had the disease in the natural way, of whom 844 died. Two hundred and
forty-seven were inoculated by Dr. Boylston and thirty-nine by other physi-
cians, of whom six only died. This was one death in seven of those not in-
oculated and one in forty-seven of those inoculated, showing decidedly the
advantages of inoculation.

1735. On the 20th of May, in this year, scarlatina, or putrid appeared in
Kingston, New Hampshire, and became one of the most dreadful epi-
demics which have ever desolated New England. [The remainder of this
section has been deleted to save space. Ed.]

From 1745 to 1749, several sickly seasons occurred; but we have seen
no definite account of them, which would exhibit their extent.

1752. Small-pox ill Boston: 7,669 cases occurred,—5,545 in the natural
way, and 2,124 by inoculation,—in a population of 15,684, of whom 569
died.

1755. An alarming fever appeared in Pepperell, and spread to some of
the neighboring towns, during this and the three subsequent years. From
its origin and great mortality, it acquired the popular name of the Pepperell
Fever. Physicians called it a “putrid malignant nervous fever;” probably the
same as a severe form of the typhus. [The remainder of this section has
been deleted to save space. Ed.]

1763. “In August, the Indians on Nantucket were attacked by a bil-
ious*? plague; and, between that time and the February following, their
number was reduced from 358 to 136. Of 258 who were affected, 36 only
recovered.” The Indians on Martha’s Vineyard suffered from the same
fever. Not a family escaped. Of 52 attacked, 39 died. It was confined in
both places to the Indians, and none but those of full-blood died!??

1764-1780. During this period there were many years of sickness, but
we have few facts preserved to show its extent. [The remainder of this sec-
tion has been deleted to save space. Ed.]

In 1780 a malignant typhus appeared in Boston, having been intro-
duced by the Alliance frigate. Many were sick, and several died.
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1792. This was the memorable small-pox year in Massachusetts. “The
consequences which ensued constituted a scene of confusion and wretched-
ness which no one, who was a witness of it, could have viewed with but
horror and commiseration. It is to be hoped, for the cause of humanity,
that the inhabitants of Boston will never again experience this calamity;
as they have it now in their power, by embracing the means which heaven
has put into their hands in the vaccine inoculation, to secure themselves
forever from its desolating ravages.”?* [The remainder of this section has
been deleted to save space. Ed.]

1796. This was a very sickly year. In Boston, a very malignant typhus
appeared on the 25th of August; and between that time and December
many were sick, and thirty died. It created great alarm and some were
buried in the night.?® [The remainder of this section has been deleted to
save space. Ed.]

1798. The yellow fever appeared in Boston, June 17. [The remainder of
this section has been deleted to save space. Ed.]

1800. The question whether overflowing lands for mill ponds or other
purposes, generated a malaria which was unfavorable to health, was much
discussed about this time, especially by the people in the westerly part of
Massachusetts, and in Connecticut. [The remainder of this section has
been deleted to save space. Ed.]

1802. The yellow fever again appeared in Boston. [The remainder of
this section has been deleted to save space. Ed.]

1804-05. A typhus of “uncommon malignity” appeared in Boston: fif-
teen died of the disease.

1805-1810. The spotted fever and other epidemics prevailed during
this period in some parts of the State, though no very particular account
has been published concerning them. [The remainder of this section has
been deleted to save space. Ed.]

1812-1814. This period witnessed the introduction of a most fatal and
alarming epidemic. [The remainder of this section on typhus and “pul-
monic fever” has been deleted to save space. Ed.]

1815-1816. This winter, a typhus fever of malignity, similar to that of
1812-1814, already noticed, and confining its attacks principally to old
people, appeared. [The remainder of this section has been deleted to save
space. Ed.]

1819. The yellow fever, again appeared in Boston, and created great
alarm. [The remainder of this section has been deleted to save space. Ed.]

1831-1832. In Boston, 70 died of Asiatic cholera in 1832. Of scarlatina,
84 died in 1831, and 199 in 1832. Typhus was also charged with 45
deaths. The cholera excited great alarm, and caused special preparations
to be made in the city for its avoidance.?® [The remainder of this section
has been deleted to save space. Ed.]
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For the last forty years, notwithstanding the mass of medical literature
that has been published, less definite information has been obtained con-
cerning epidemics than in the previous periods. The almost entire neglect
of records, prior to the adoption of the registration system, renders it diffi-
cult to give any thing approximating to an accurate view of the subject.
[The remainder of this section has been deleted to save space. Ed.]

To complete this general view of the sanitary condition of the State, and
as further illustrations, we have compiled from the Registration Reports,
from the “Bills of Mortality” of Boston, and from other sources of infor-
mation, several tabular statements, which we shall now present. . . .

The influence of the seasons upon health has universally been regarded as
important. Some diseases prevail with more frequency and malignity at
one season than at another. Persons at the extreme ages of life,—the
young and the old,—and those of feeble health, are, however, most liable
to be affected by the changes of the seasons. . . .

The influence of occupation on health and longevity is worthy of con-
sideration. . . .

The Registration Reports contain an abstract of the number and ages of
all over 20 years, whose occupations are specified in the returns. We select
and combine the facts in all the reports, relating to the following occupa-
tions, as further illustrations:—

[A discussion of the deaths of clergymen, physicians, and lawyers has
been deleted to save space. Ed.]

The influence of domestic condition on the sanitary welfare of the people is
supposed to be great. . .. [Tabular data comparing Massachusetts to En-
gland and Belgium have been deleted to save space. Ed.] [I]t appears that
the average age at which men marry, for the first time, in Massachusetts,
is 25.71 years; and women, 22.61 years. In England, the first marriage of
men is at 25.45 years, and of women at 24.30; and in Belgium of men at
29.47, and of women at 27.43. This shows that there is a difference in the
ages at which females marry, between Massachusetts and England, of
nearly two years; and between Massachusetts and Belgium, of five years.
The average age of all marrying in Massachusetts, (either first or subse-
quent marriages) is, of men, 28.27 years, and of women, 24.50; and in
England, of men, 27.30, and of women, 25.35. ... [A discussion of wid-
owhood has been deleted to save space. Ed.]

The influence of disease is the most important test of the sanitary condi-
tion of the State. . . . The diseases are classified according to the plan rec-
ommended by the Registrar General of England. . . .

[A table containing causes and numbers of death has been deleted to save
space and the lengthy discussion summarized below. Ed.]



Statement of the Rate of Mortality among the inhabitants of Boston,
for 1830, 1840 and 1845; and of an interior country town
in Massachusetts, for 1830

Population

of Country
Population of Boston Towns

1830 1840 1845

Both Both Both Both
Ages Sexes Sexes Males Females Sexes Sexes
Under 5 8,068 | 11,522 7,234 7,214 14,448 1,249
5to 10 6,016 8,956 5,690 5,668 11,358 1,036
10t015 | 5,501 7,221 4,708 4,928 9,636 963
15 to 20 6,903 8,841 5,199 5,750 10,949 1,013
20to 30 | 16,182 | 22,960 | 15,009 14,586 29,595 1,791
30 to 40 9,070 112,675 | 10,455 9,526 19,981 1,129
40 to 50 5,019 6,707 4,991 5,038 10,029 752
50 to 60 2,569 3,561 2,142 2,618 4,760 488
60 to 70 1,316 1,640 1,062 1,406 2,468 356
70 to 80 504 673 315 578 893 241
80 to 90 140 212 73 146 221 86
Over 90 14 32 12 16 28 9
Allages | 61,392 | 85,000 | 56,890 | 57,476 | 114,366 9,113
Deaths

Deaths in Boston for 9 years for 10 yrs
Under 5 4,334 7,660 6,224 5,481 11,705 38.2
5to 10 448 738 703 609 1,912 6.2
10to 15 274 397 292 341 633 3.1
15 to 20 309 483 330 408 738 53
20 to 30 1,526 2,036 1,556 1,747 3,303 13.2
30 to 40 1,484 1,766 1,540 1,377 2,917 11.1
40 to 50 1,025 1,276 1,138 810 1,948 11.0
50 to 60 678 903 679 594 1,273 9.4
60 to 70 544 723 516 541 1,057 11.0
70 to 80 420 589 324 463 787 13.8
80 to 90 205 293 137 242 379 11.6
Over 90 41 54 28 47 75 2.1
All ages 11,288 | 16,858 | 13,467 13,660 26,137 136.0
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Annual Mortality Percent

Under 5 5.96 7.32 9.55 8.44 9.00 3.05
5to10 .81 91 1.37 1.19 1.28 .59
10to 15 .55 .61 .68 .76 72 .32
15 to 20 .49 .60 .70 .78 74 .52
20 to 30 1.04 .98 1.15 1.33 1.24 .73
30 to 40 2.01 1.54 1.63 1.60 1.62 .98
40 to 50 2.24 2.1 2.53 1.78 2.15 1.46
50 to 60 293 2.81 3.52 2.52 2.97 1.92
60 to 70 4.58 4.89 5.39 4.27 4.75 3.08
70 to 80 9.24 9.71 11.42 8.89 9.78 5.72
80 to 90 16.21 15.33 20.82 18.10 19.04 13.48
Over 90 32.14 18.5 25.83 32.50 29.64 23.33
All ages 2.04 2.20 2.63 2.44 2.53 1.49
Living to 48 45 38 41 39 67

1 death

1. The Zymotic?” or epidemic, endemic, and contagious diseases, or
causes of death. The extent to which these diseases prevail is the great index
of public health. When the proportion is comparatively small, the condition
of public health is favorable; when large, it is unfavorable. If, as a class,
these diseases are found to decrease, it must be inferred that the general
health of the people is improving; if otherwise, that it is growing worse. . . .

2. In the Diseases of Uncertain Seat, the greatest number appear against
infantile . . .

3. The Diseases of the Nervous Organs have prevailed in about the same
proportion at the different periods. The annual number of deaths by Hy-
drocephalus, which principally affects children surrounded by bad sanitary
influences, has nearly doubled in Boston within the last thirty years.

4. The Diseases of the Respiratory Organs furnish one of the largest classes
of causes of death; and, in this class, consumption and pneumonia (in-
flammation of the lungs, or lung fever) are preeminent. . . .

5. The Diseases of the Circulative Organs are principally confined to those

affecting the heart. These seem to have increased, both in the State and in
Boston.
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Agg. | Avg. Agg. | Avg.

Occupations | Age | Age Occupations | Age | Age

4737 | Farmers 313,606 | 64.89 46 | Bakers 1,961 | 46.69
39 | Hatters 2,293 | 58.79 81 | Cabinet-makers| 3,629 | 44.80
110 | Coopers 6,313 | 57.39 73 | Stone-cutters 3,246 | 44.46
114 | Clergymen 6,457 | 56.64 17 | Paper-makers 753 | 44.29
55 | Lawyers 2,940 | 55.47 | 902 | Shoe-makers 39,169 | 43.41
137 | Physicians 7,535| 55.00 | 1609 | Laborers 68,858 | 42.79
287 | Blacksmiths 15,639 | 54.4 | 1061 | Seamen 45,070 | 42.47
613 | Carpenters 31,366 | 51.16 | 110 | Painters 4,657 | 42.36
323 | Merchants 16,386 | 50.73 | 138 | Fishermen 5,745 | 41.63
65 | Tanners/Curries| 3,244 | 49.90 | 115 | Manufacturers 4,656 | 40.48
135 | Masons 6,541 | 48.45 | 110 | Mechanics 4,095 | 37.20
213 | Traders 9,967 | 46.79 34 | Printers 1,255 | 36.91

6. The Diseases of the Digestive Organs embrace a very large class. Some
may be zymotic or sporadic, as circumstances occur by which they are de-
veloped. . ..

7. The Diseases of the Urinary Organs do not constitute a large class, and
in neither period amount to one per cent. Gravel and diabetes are the
most numerous of the class.

8. The Diseases of the Generative Organs are all important though not a large
class. Cases of puerperal fever are classed under the diseases of childbirth. . . .

9. The Diseases of the Locomotive Organs. Rheumatism, or rheumatic
fever, has occasioned the greatest number of deaths. Spinal diseases are
also increasing.

10. The Diseases of the Intequmentive Organs have caused about the same
uniform proportion. Ulcers are stated to have produced more deaths than
all other diseases of this class.

11. Old Age has fewer deaths, in proportion to the whole, to record
among its victims now, than at the former periods of our history. . . .

12. The Deaths by Violence are nearly as great in the country as in
Boston, though the proportional numbers vary in both places. Accidents
and drowning are the most numerous causes. Burns and scalds, intemper-
ance and suicide, cause nearly the same proportions.
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The following are some of the many important conclusions to which
the facts thus far disclosed lead us:—

1. It is proved that there is a great difference, in this State, in the longevity
of people living in different places and under different circumstances. . . .

2. It is proved that causes exist in Massachusetts, as in England, to pro-
duce premature and preventable deaths, and hence unnecessary and pre-
ventable sickness; and that these causes are active in all the agricultural
towns, but press most heavily upon cities and populous villages.

3. It is proved that measures,—legislative, social and personal,—do not at
present exist, or are not so fully applied, as they might be, by the people, for
the prevention, mitigation, or removal, of the causes of disease and death.

4. It is proved that the people of this State are constantly liable to typhus,
cholera, dysentery, scarlatina, small-pox, and the other great epidemics;
and to consumption, and the other fatal diseases, which destroy so many
of the human race in other parts of the world.

5. It is proved that the active causes of disease and death are increasing
among us, and that the average duration of life is not as great now as it
was forty or fifty years ago.

We are fully aware that the general opinion does not coincide with this
fact, and that a directly opposite one has been expressed. It has been fre-
quently said, that, owing to the different modes of living, the increased med-
ical skill, and other causes, diseases have been ameliorated, and the average
length of human life has been extended; and particularly within the last fifty
years. We have long thought differently, especially in regard to the more re-
cent periods of our history. Those who make this assertion seem to rely upon
imperfect or uncertain data to support their opinion. Statistical observations
of the living and the dead, gathered in ancient times, should be taken with
great caution as comparative tests. Ten years since, it was said that “the aver-
age value of life is not as great as it was twenty years ago; that it was at its
maximum in 1810 to 1820; and that it has since decreased.”?® Subsequent
investigations have fully established the correctness of this statement. . . .

It is undoubtedly true, that in many things society has improved; that
medical skill in the cure of disease has greatly increased; and that some dis-
eases are not as fatal as formerly, or are now better understood and con-
trolled. But while all this may be true, it is no less true that the active causes
of disease have increased faster than the appliances for their prevention and
cure; that new diseases, or old ones in a new and modified form, equally fa-
tal and uncontrollable, have appeared; and that sickness and death advance
more rapidly than the improvements devised to arrest them.

[Discussion of comparative mortality in England and Geneva, Switzer-
land, have been removed here to save space. Ed.]
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III. Plan for a Sanitary Survey of the State

We now proceed to give an outline of a plan for the Sanitary Survey of the
State which we propose for adoption. . . .

Health is a variable matter, capable of improvement or deterioration. It
may be good in one year, and not in another, and not alike in two places
at the same time. No plan can therefore be extensively useful, or perma-
nently valuable, which shall be confined to a single year or a single sur-
vey. It should extend over a series of years, and through a series of
successive observations and examinations. In this way only can the laws
of health and life of any place be accurately ascertained, and a sanitary
survey produce all the good that might be attained by it. People are prone
to neglect their own and the public health, and this fact is a reason why
the subject should be frequently brought to their notice.

Our plan consists of a series of measures, which may be rendered per-
manent if desired; presented in the form of separate recommendations.
They are divided into two classes, and are to be regulated and controlled
by the agencies which are proposed to be established; one by the legisla-
tive authority of the State, and the municipal authorities of towns and
cities, and the other by social organization and personal action. Though
intimately connected, these measures are in some respects independent
of each other. They are not of equal importance, and it is not expected—
they will all be immediately made use of; a part only may be adopted at
one time, and another part at another time, as circumstances may re-
quire. They are here presented together, as necessary to—give fullness
and unity of design to the whole plan. It is not supposed, however, that
they are all the useful sanitary measures which a complete and perfect
plan would require. The progress of this inquiry, and the circumstances
which it develops in different years,—the discoveries which will be
made by the united intellectual efforts that will be brought to bear upon
this subject, will suggest others. Some of these measures are of great
magnitude, and would each furnish matter for a volume, if, fully ex-
plained and illustrated. All we propose to do in this connection is, to
name and define each, and to give a brief explanation and illustration of
its character and design. These measures, it must be recollected, how-
ever, are only a series of plans by which a sanitary survey might be car-
ried forward. The accompanying information is inserted merely to
illustrate these plans.

I. State and Municipal Measures Recommended

Under this class of recommendations are to be included such measures as
require, for their sanction, regulation and control, the legislative authority
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of the State, or the municipal authority of cities and towns. They may be
called the legal measures,—the Sanitary Police of the State. . . .

1. WE RECOMMEND that the laws of the State relating to Public Health be thor-
oughly revised, and that a new and improved act be passed in their stead.

... [W]e suggest that a general health law should be passed, which
should be comprehensive in its design and simple in its provisions,—be
adapted to the present circumstances of the State, and be so framed that it
might be clearly understood and carried into practical operation; and
which while it would answer all the purposes of a general health act as
heretofore understood, would, at the same time, accomplish all the pur-
poses of a sanitary survey.

II. WE RECOMMEND that a GENERAL BOARD OF HEALTH be established, which
shall be charged with the general execution of the laws of the State, relating to the
enumeration, the vital statistics, and the public health of the inhabitants.

The duties of the Board. . . . They are to have the general direction of
each census; to superintend the execution of the sanitary laws of the
State; to examine and decide upon sanitary questions, submitted to them
by public authorities; to advise the State as to the sanitary arrangements
of public buildings and public institutions; to give instructions to local
Boards of Health, as to their powers and duties; to suggest local sanitary
rules and regulations; to recommend such measures as they may deem
expedient, for the prevention of diseases and the promotion of the public
health; and to report their proceedings annually to the State.

III. WE RECOMMEND that the Board, as far as practicable, be composed of two
physicians, one counselor at law, one chemist or natural philosopher, one civil engi-
neer, and two persons of other professions or occupations; all properly qualified for
the office by their talents, their education, their experience, and their wisdom.

... The members should not be selected exclusively from one profes-
sion, for two reasons:—(1) Numerous questions, requiring a knowledge
possessed by different professions, will be presented for discussion and
decision; and it is desirable that the Board should be able to bring com-
petent knowledge to the investigation of every subject. And (2) To show
to all that the promotion of public health is a matter which does not be-
long exclusively to the medical profession, but concerns every profes-
sion and every person. The idea which too generally prevails, that every
thing relating to health belongs exclusively to one profession, operates
against sanitary improvement. The services of medical men are indis-
pensable; but the services of other professions, and of every person in
their respective spheres must be put in requisition, before reform can be
complete. . ..

IV. WE RECOMMEND that the Board be authorized to appoint some suitable and
competent person to be the Secretary of the Board, who should be required to devote
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his whole time, and energies to the discharge of the duties of his office, and be paid
a proper salary for his services.

... He should be amply qualified, in all respects, for the office; know
what to do, and how to do it, and what information to obtain, and how to
obtain it. He should be thoroughly educated in the science of public health,
and the causes and prevention of disease; and be capable of arranging, ana-
lyzing, abstracting, combining, and publishing the facts that may be col-
lected, with proper deductions and conclusions from them, in such form as
will be most useful to science, and contribute most to the improvement of
practical life. To discharge the duties of such an office in such a manner as
they might and ought to be discharged, would, in our judgment, be enough
to satisfy the desires of any man who wished to be honored and useful.

V. WE RECOMMEND that a LOCAL BOARD OF HEALTH be appointed in every city
and town, who shall be charged with the particular execution of the laws of the
State, and the municipal ordinances and regulations, relating to public health,
within their respective jurisdictions.

... The duties of these Boards are ... to carry into execution, within
their own town, the sanitary laws of the State, and the orders of the Gen-
eral Health; and, as far as possible, to prevent disease, and raise the stan-
dard of public health to the highest point. . . . [Discussions concerning the
structure of and expenses incurred by the Boston Board of Health and the
existence of other Boards of Health in Massachusetts have been deleted to
save space. Ed.]

V1. WE RECOMMEND that each local Board of Health appoint a Secretary; and
also, if occasion require, a Surveyor and Health Officer.

... Every Board should have a secretary, to keep its records, books and
papers, and perform such duties as usually pertain to such an office. A
surveyor or engineer would also be useful, especially in cities and popu-
lous villages. . . . Each Board should have an Officer of Health, who
should, where practicable, be an intelligent physician, well educated, and
especially acquainted with sanitary science, having no peculiar theory to
build up or support, as regards different modes of practice for the cure of
disease, but conscientiously desirous of doing all within his power to pre-
vent disease, and to raise the standard of health within his jurisdiction,
by carrying into execution all proper local regulations, and those of the
general Board of Health. Some towns may not be able to select such as
one, and in such cases, persons of other professions or occupations may
be substituted. . . .

VII. WE RECOMMEND that local Boards of Health endeavor to ascertain, with as
much exactness as possible, the circumstance of the cities and towns, and of the in-
habitants under their jurisdictions; and that they issue such local sanitary orders
and make such requlations as are best adapted to these circumstances.
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... No regulations inconsistent with the constitution and laws of the
State, however, can in any case be made. Any regulation may be modified
or annulled, as circumstances may require. Discretion and wisdom, in this
as in other matters, will be required in carrying this provision into effect. . . .

VIII. WE RECOMMEND that local Boards of Health endeavor to carry into effect
all their orders and regulations in a conciliatory manner,; and that they resort to
compulsory process only when the public good requires it.

... Boards of Health should diffuse information concerning their regu-
lations, and the measures they propose for execution; and public opinion
should be educated and properly influenced in their favor. It would be un-
wise, in most cases, to enforce any regulation or measure against the gen-
eral and deliberate wishes of the inhabitants, after such a regulation has
been fully and fairly laid before them and comprehended. . . . Cases may
occur, however, where, in a house or a locality, a nuisance or a disease may
exist, which is directly injurious to the health of the neighborhood, and
which the owner or occupant, even after persuasion and remonstrance, re-
fuses to remove or abate. In such cases it becomes the duty of the Board of
Health to interfere. Public safety requires it—human life demands it. . . .

IX. WE RECOMMEND that an appropriation be made annually by the State, for
the purchase of books for the use of the general Board of Health; and by each city
and town for the purchase of books for the use of each local Board of Health.

[Section discussion deleted to save space. Ed.]

X. WE RECOMMEND that each local Board of Health be required to make a writ-
ten report annually to the town, concerning its sanitary condition during the next
preceding year; and to transmit a written or printed copy of the same to the General
Board of Health.

... A copy of the reports from every town in the State is to be trans-
mitted to the General Board of Health to furnish materials for their annual
reports. In this way a sanitary survey of the State would be made and pub-
lished every year, imparting information of the utmost importance.

X1. WE RECOMMEND that the sanitary and other reports and statements of the af-
fairs of cities and towns which may be printed should be in octavo form, on paper
and page of uniform size,(similar to the public documents of the State) and designed
to be bound together, as THE ANNUAL REPORTS OF THE TOWN, and that five copies be
preserved by the Board of Health, one copy be furnished to the General Board of
Health, one to the state Library, and that others be given to Boards of Health else-
where in exchange for their publications.

[Section discussion deleted to save space. Ed.]

XII. WE RECOMMEND that the successive enumerations of the inhabitants of the
State be so made, abstracted, and published, that the most useful and desirable in-
formation concerning the population may be ascertained.
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. To fulfill all the political requirements of the constitution of the

United States, and of this State, an enumeration of the whole number of
the inhabitants, merely, without any particulars except a statement of the
free and slave population separately, and “excluding Indians not taxed,” is
all that is required. . . . In our judgment, the following classes of facts are
desirable in every census:?’

1.

Color and Freedom. Three classes of persons exist in this country,—the
whites, the colored, and the Indians; and of the colored there are
two subclasses—the free and the slave. The political rights, pos-
sessed by each of these classes, differ in different states; and it has
been supposed that they are not all affected alike by the same sani-
tary influences. The numbers possessing each of these characteris-
tics should therefore be ascertained both for political and sanitary
purposes.

. Sex is another characteristic universally acknowledge as important,

and the numbers of each should be carefully obtained.

. The Ages of the population are characteristics, interesting and impor-

tant in many respects, and indispensably necessary in all sanitary in-
quiries. Without them a census is comparatively useless. . . .

. The Domestic Condition, or the number of unmarried, married, and

widowed, is an interesting characteristicc which has been ascer-
tained in the censuses made by nearly all the governments of Eu-
rope, and should be known for its important social and sanitary
influence.

. The Occupations of the people have an influence upon their character

and health. The facts should be obtained, at least, in relation to all
males over fifteen years of age, and engaged in the principal profes-
sions and occupations.

. The Place of Birth should be known, so far as to specify separately

those born in the town or city where they reside, (to show the sani-
tary influence of locality) those born in the different States of the
United States, and those born without the United States.

. Education has an influence upon the sanitary condition of the people;

and some facts regarding it should be known concerning all persons
over 20 years of age. An answer to the question, “Can you read and
write?”—will afford a simple and definite fact, and may be obtained
concerning every person.

. House Accommodation is quite important. The number of persons to a

family, and the number of families and persons to a house, and the
extent of their accommodations, should be known. Life and health
are often affected by over-crowded dwellings.
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9. Means of Subsistence and Comfort also have an influence upon the sani-
tary condition of a people. . . .

10. Health. Useful information concerning four special diseases,—
blindness, deafness, insanity and idiocy,—has been ascertained in the
last two censuses. The number of persons thus afflicted, as well as the
number of paupers and criminals, should be known.

XIII. WE RECOMMEND that the Constitution of the State be so altered, that the
State Census shall be taken in 1855, and at the end of every subsequent period of
ten years.

[Section discussion deleted to save space. Ed.]

XIV. WE RECOMMEND that the laws relating to the public registration of births,
marriages, and deaths, be perfected and carried into effect in every city and town of
the State.

[Section discussion deleted to save space. Ed.]

XV. WE RECOMMEND that provision be made for obtaining Observations of the
atmospheric phenomena, on a systematic and uniform plan, at different stations in
the Commonwealth.

The atmosphere or air which surrounds the earth is essential to all liv-
ing beings. Life and health depend upon it; and neither could exist with-
out it. Its character is modified in various ways; but especially by
temperature, weight, and composition; and each of these modifications
have an important sanitary influence.

[Discussions concerning the scientific aspects of air and meteorological
data gathering in Europe have been deleted to save space, Ed.]

XVI. WE RECOMMEND that, as far as practicable, there be used in all sanitary in-
vestigations and requlations, a uniform nomenclature for the causes of death, and
for the causes of disease.

... Without such a uniform standard of comparison no just conclusions
can be drawn. It would be equally proper to use Fahrenheit’s thermometer
in one place and Reaumur’s in another, to estimate the comparative temper-
ature of the atmosphere; or two different kinds of instruments as measures
of weight and length, in other matters, as to use one name or classification of
causes of death, or causes of disease, in one place, and a different name or
classification for the same causes in another. Hence the reason for the above
recommendation in a plan for a sanitary survey of the State will be apparent.

[A discussion of several disease classification systems has been removed
to save space. Ed.]

XVII. WE RECOMMEND that, in laying out new towns and villages, and in ex-
tending those already laid out, ample provision be made for a supply, in purity and
abundance, of light, air, and water; for drainage and sewerage, for paving, and for
cleanliness.
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... It has been ascertained that the inhabitants of densely populated
places generally deteriorate in vitality; and that, in the course of years,
families frequently become extinct, unless recruited by a union with oth-
ers from the country, or with other blood of greater vital force. This is a
significant fact, which should be generally known. Cities are not neces-
sarily healthy, but circumstances are permitted to exist, which make
them so. . ..

1. “Light,” says the Liverpool Health of Towns Advocate, “is necessary to
health.” Dr. Edwards, of Paris, has shown, that if tadpoles be deprived
of light, they do not advance beyond that state of development. . . .
Baron Humboldt strikingly corroborates this opinion, for he says, af-
ter a five years’ residence amongst many American tribes, “I have not
seen a single individual with a natural deformity.” We may thus con-
clude that abundance of light is essential to the proper development of form in
man: . . . if children, at the time of early growth, be deprived of this
necessary agent, their development will be materially modified, and
the foundation for a weak constitution will be laid, and consequent
incapacity for labor, and tendency to disease superinduced. Dr. Ed-
wards gives it as his opinion that “the want of sufficient light must
constitute one of the external causes which produce these deviations
of form in children affected with scrofula; which conclusion is sup-
ported by the observation, that this disease is most prevalent in poor
children, living in confined and dark streets.” . . .

2. Air. ... Streets should be of sufficient width to permit a free circula-
tion of air. Restrictions should be so imposed as to permit few lanes,
alleys, and courts, and none that would so obstruct the circulation as
to endanger the public health. Every place from which light is ex-
cluded, or into which pure air, in any desirable quantities, cannot at
pleasure be introduced, should be pronounced unfit for habitation.

3. Water. “The following are the chief conditions in respect of water
supply, which peremptorily require to be fulfilled:—

a. That every house should be separately supplied with water, and
that where the house is a lodging-house, or where the several
floors are let as separate tenements, the supply of water should
extend to each inhabited floor.”

b. That every privy should have a supply of water applicable as often
as it may be required, and sufficient in volume to effect, at each
application, a thorough flushing and purification of the discharge
pipe of the privy.”

c. That in every court, at the point remotest from the sewer grating,
there should be a stand-cock for the cleansing of the court; and
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d. That at all these points there should always and uninterruptedly
be a sufficiency of water to fulfill all reasonable requirements of
the population.”°

4. Drains and Sewers should be made to carry off water introduced in
any way into cities and villages. If the surplus be permitted to re-
main, it often becomes stagnant and putrid and is then a fruitful
source of disease. . . .

5. Paving is of great importance as a sanitary measure. The following
are the conditions requisite for a good system:—

a. Pavements should be made as impervious to fluids as possible,
otherwise the subsoil remains moist, and becomes impregnated
with matters deleterious to the purity of the atmosphere. All
stone pavements should therefore be closely joined; and conse-
quently those made of round boulders are inadmissible for sani-
tary purposes. Wood pavements are decidedly injurious to
health. . ..

b. Great care should always be taken to prevent the formation of pits
and hollows [potholes. Ed.], which are always injurious to health,
by permitting the retention of solid and fluid substances in state of
decomposition, and presenting great obstacles to cleansing.

c. All courts and passages should be flagged [given street signs. Ed.];
the common is inadequate for sanitary purposes in such localities.

d. A complete reform should be effected in the manner of construct-
ing street gutters. . . .3!

6. Cleanliness in towns is of such immense importance to health—that it
should constitute an indispensable part of sanitary police. The only
safe rule is, to remove out of town, and out of a house, refuse as
soon as it is produced. . . .

XVIII. WE RECOMMEND that, in erecting churches, and other public buildings,
health should be regarded in their site, structure, heating apparatus, and ventilation.
[Section discussion deleted to save space. Ed.]

XIX. WE RECOMMEND that, before erecting any dwelling-house, manufactory, or
other building, for personal accommodation, either as a lodging-house or place of
business, the owner or builder be required to give notice to the Local Board of
Health, of his intention and of the sanitary arrangements he proposes to adopt.

[Section discussion deleted to save space. Ed.]

XX. WE RECOMMEND that local Boards of Health endeavor to prevent or mitigate
the sanitary evils arising from crowded lodging-houses and cellar-dwellings.

Such places are universally acknowledged to be incompatible with
health. . ..
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XXI. WE RECOMMEND that open spaces be reserved, in cities and villages, for
public walks; that wide streets be laid out; and that both be ornamented with
trees.

Such an arrangement would have a good effect upon the beauty and
social enjoyments of the place; but it would have a greater effect upon its
general sanitary condition. Vegetation would absorb much of the carbonic
acid gas which is produced in so great superabundance in populous places,
and thus render the air more fit for respiration. Open spaces also would
afford to the artisan and the poorer classes the advantages of fresh air and
exercise, in their occasional hours of leisure.

XXII. WE RECOMMEND that special sanitary surveys of particular cities, towns,
and localities, be made, from time to time, under the direction of the General Board
of Health.

It is of great importance that the exact sanitary condition of every town
in the State should be ascertained, that any causes unfavorable to health
may be removed or mitigated. . . .

XXIII. WE RECOMMEND that local Boards of Health, and other persons inter-
ested, endeavor to ascertain, by exact observation, the effect of millponds, and other
collections or streams of water, and of their rise and fall, upon the health of neigh-
boring inhabitants.

[Section discussion deleted to save space. Ed.]

XXIV. WE RECOMMEND that the local Boards of Health provide for periodical
house-to-house visitation, for the prevention of epidemic diseases, and for other san-
itary purposes.

The approach of many epidemic diseases is often foreshadowed by
some derangement in the general health; and, if properly attended to at
that time, the fatal effects may be prevented. This is especially proper in
regard to cholera and dysentery. . . .

XXV. WE RECOMMEND that measures be taken to ascertain the amount of sick-
ness suffered in different localities; and among persons of different classes, profes-
sions, and occupations.

Every person is liable to sickness. The extent of that liability, however,
varies in different places and circumstances, and in the same place and cir-
cumstances in different ages and seasons. . . .

XXVI. WE RECOMMEND that measures be taken to the amount of sickness suf-
fered, among the scholars who attend the public schools and other seminaries of
learning in the Commonwealth.

It has recently been recommended that ecology be taught in the public
schools; should be universally approved and carried soon as persons can
be found capable of teaching it.?>? Sanitary science is intimately connected
with physiology, and deserves equal and even greater commendation as a
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branch of education. Every child should be taught, early in life, that to
preserve his own life and his own health and the lives and health of oth-
ers, is one of his most important and abiding duties. By obeying certain
laws, or Acts, his life and health may be preserved; by disobedience, or
performing certain other acts, they will both be destroyed. By knowing
and avoiding the causes of disease, disease itself will be avoided, and he
may enjoy health and live; by ignorance of these causes and exposure to
them, he may contract disease, ruin his health, and die. Every thing con-
nected with wealth, happiness and long life depend upon /ealth; and even
the great duties of morals and religion are performed more acceptably in a
healthy than in a sickly condition. . . .

XXVII. WE RECOMMEND that every city and town in the State be required to pro-
vide means for the periodical vaccination of the inhabitants.

The small-pox is a terrific disease; but it is almost entirely shorn of its
terrors by the preventive remedy of vaccination. If a person is not vacci-
nated, there is more than two chances to one, that, if exposed, he will take
the disease; but, if properly vaccinated, there is scarcely one chance in five
hundred. Hence, the importance of this preventive measure, and the guilt
of neglecting it. . . .

XXVII. WE RECOMMEND that the causes of consumption, and the circum-
stances under which it occurs, be made the subject of particular observation and
investigation.

. .. The causes of this disease, and the means of removal, are the great ob-
jects of investigation; and they can be accurately ascertained only by an
extensive series of systematic, uniform and exact observations of the ex-
ternal circumstances,—atmospheric, local and personal,—occurring in
each case. And we cannot too strongly impress upon local Boards of upon
the members of the medical profession, and others interested, the impor-
tance of making a united and energetic effort to obtain such observations
concerning event case which occurs in every part of the Commonwealth.
Near 3,000 cases, in this State, annually terminate in death; and if they
were properly observed, for a series of five, ten, or more years, it is impos-
sible to anticipate the good results might follow. . . .

XXIX. WE RECOMMEND that nuisances endangering human life or health, be
prevented, destroyed, or mitigated.

Nuisances are divided, in law, into two principal classes:—1. Those
which affect the community, or the public, denominated public nuisances;
and 2. Those which affect the rights or injure the property of individuals,
denominated private nuisances. . . .

A street, highway, or bridge, is common property, and any obstruction,
pit-hole, or defect, which endangers the lives of travelers, is a nui-
sance. . . . Those who cause them are liable to prosecution and damages.
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There is another class of nuisances which are equally obnoxious. Every kind
of trade or occupation,—any filth or other substances which corrupts the
atmosphere,—every kind of food or drink that is unwholesome, though it
should not produce immediate death or disease, if it endangers the health
or gradually injures it,—is a nuisance; and every man who causes a nui-
sance transcends his right, and renders himself liable to prosecution. Boards
of Health should make such regulation that no person should prevent any
other person from enjoyment of life and health; and no artificial obstruc-
tion should be permitted, that may destroy or injure either.

XXX. WE RECOMMEND that measures be taken to prevent or mitigate the sanitary
evils arising from the use of intoxicating drinks, and from haunts of dissipation.

That intemperance is an enormous evil is universally acknowledged.
That it is the cause of a vast amount of direct sanitary suffering,—of un-
necessary sickness, and of unnecessary death,—to those who indulge in it;
and of a still greater amount of indirect sanitary suffering and death to
their associates, relatives, and dependents, is equally true. . . . Local Boards
of Health, by a careful observation of the sanitary evils of intemperance,
and the local and personal circumstances under which they occur, and by
adopting and enforcing such salutary regulations as will remove or miti-
gate them, may confer an immeasurable benefit upon the people.

XXXI. WE RECOMMEND that the laws for taking inquests upon the view of dead
bodies, now imposed upon coroners, be revised.

In our judgment, every matter relating to life, to health, and to death,
should, to some extent, come under the cognizance of Boards of Health.
The cause of the death of every person who dies should be fully known to
them; in their offices records of inquests upon dead bodies should be pre-
served. . . .

XXXII. WE RECOMMEND that the authority now vested in justices of the peace,
relating to insane and idiotic persons, not arrested or indicted for crime, be trans-
ferred to the local Boards of Health.

By present laws of the State, no insane or idiotic person, other than
paupers, can be committed to any hospital or place of confinement, ex-
cept on complaint, in writing, before two justices of the peace, or some
police court. Paupers may be committed by the overseers of the poor. By
these proceedings, this unfortunate class of persons appear on the records
as criminals, while they are guilty of no crime, unless the possession of an
unsound mind be considered one. . . .

XXXIII. WE RECOMMEND that the general management of cemeteries and other
places of burial, and of the interment of the dead, be requlated by local Boards of
Health.

... There are few if any states or countries, where more excellent reg-
ulations relating to the burial-grounds and the interment of the dead
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exist, where the burial is conducted with more propriety, and where
greater respect is paid to the deceased. ... To accomplish these objects,
there are several matters to be considered.

1. Plans for obtaining a place of burial. Several have existed in this State.
One plan permits a family to select a private place of burial on its own
estate. This is adopted in some parts of this Commonwealth, especially
in the western and southern counties, but we cannot but regard it as
highly objectionable. . . . Another plan allows proprietors, under the
act of incorporation, to sell lots, or places of burial, under such regula-
tions as they choose to make. This is of recent date, and originated at
Mount Auburn. ... Another, and the more general plan, vests the
ownership of all burial grounds in the town, which grants to families
and to individuals, sometimes gratuitously, and sometimes for a con-
sideration, rights for family lots, for tombs, and for single graves.

The place of burial should be selected in a somewhat secluded,
and not in the most conspicuous part of the town, and should be
combined with such natural scenery as will tend to inspire those
feelings of solemnity and decorum which properly belong to the
“city of the dead.” It should not be where it would ever be liable to
be encroached upon for buildings, roads, or any other purpose; but
where the tenants may remain forever undisturbed in their quiet
resting-place. And it should be large enough to meet the wants of
the probable future growth of the town which it is designed to ac-
commodate. Parts of such a cemetery might be assigned to a particu-
lar religious denomination, and, if desired, specially consecrated for
its use. It should never be within a populous city or village. . . .

2. There are two modes of interment practiced in this State; one in graves,
and the other in tombs. We much prefer the former. Dangerous
gases often escape from tombs, when insecurely closed, or when
often opened for new deposits. . . .

3. “Wakes,” which are sometimes held over the bodies of the dead, by
the foreign population, should be prohibited as improper, and dan-
gerous to the public health and to good morals. In cities and populous
villages, public reception-houses should be provided, and placed un-
der proper regulations, to which dead bodies might be removed, from
families living in a single room, or from a public boarding or lodging
house, or from other places, where it would be inconvenient or dan-
gerous to the public health to permit them to remain. . . .

4. Local Boards of Health should appoint intelligent and competent
health officers, undertakers, and others, who should be required to
ascertain the sanitary condition of every family in which a death has
occurred. . . .
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5. Boards of Health should make an exact survey and plan each burial-
ground in their respective towns, on which should be drawn and
numbered separately, each family or personal lot, each tomb,
and each grave; and these numbers be entered in a record-book, and
against each the name of the individual or individuals interred
therein. . . .

XXXIV. WE RECOMMEND that measures be taken to preserve the lives and the
health of passengers at sea, and of seamen engaged in the merchant service.

Vessels at sea are the floating habitations of living beings; and in these,
as in dwellings on the land, the air may be corrupted by over-crowding,
filth, and other causes, and thus become a fruitful source of disease. . ..
Sanitary improvement was early introduced on board ships, as we shall
presently show; and a great number of human lives have consequently
been saved. In no department of social economy can preventive measures
have a greater influence. Boards of Health might do a good service to hu-
manity, by issuing a simple and judicious code of sanitary regulations for
ships.??

XXXV. WE RECOMMEND that the authority to make regulations for the quaran-
tine of vessels be intrusted to the local Boards of Health.
[Section discussion deleted to save space. Ed.]

XXXVI. WE RECOMMEND that measures be adopted venting or mitigating the
sanitary evils arising from emigration.

This recommendation involves one of the most momentous, profound,
and difficult social problems ever presented to us for solution. . . .

The State should pass suitable laws on the subject, and the local Boards
of Health should carefully observe evils in all their sanitary bearings and
relations. We however, suggest,—

1. That emigration, especially of paupers, invalids, and criminals, should,
by all proper means, be discouraged; that misrepresentation and false-
hood, to induce embark in passenger-ships, should be discounte-
nanced and counteracted.

2. That ship-owners and others should be held to strict accountability
for all expenses of pauper emigrants: existing bonds for their support
should be strictly enforced.

3. That a system be devised by which all those who introduce them, by
water or by land, should be required to pay a sufficient sum to create
a general sinking fund for the support of all who may require aid in
the State, at within five years after their arrival.

4. That such a description of each emigrant be registered as will afford
the means of identification of anyone, at and in any place, within
five or more years after arrival.
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5. That encouragement be given to emigrate from this State, where
there is little demand for labor, to places; and that associations be
formed among for settling on the public lands of the United States.

6. That efforts be made, by all proper means, sanitary and social condi-
tion of foreigners, and to among them habits of cleanliness and bet-
ter modes of living.

7. That our system of social and personal should be revised and remod-
eled, and that a general plan be devised which shall bring all the
charities of the city, county and state, under one control, and thus
prevent giving and imposition.

8. That an establishment for paupers, including a farm and workshops,
be formed in each county in the State paupers might be sent, and
where they be required to labor, as far as practicable, for their sup-
port.

I1. Social and Personal Measures Recommended

Most of these recommendations may be carried into effect without any
special legislative authority, State or municipal.

XXXVII. WE RECOMMEND that a sanitary association be formed in every city
and town in the State, for the purpose of collecting and diffusing information relat-
ing to public and health.

[Section discussion deleted to save space. Ed.]

XXXVIII. WE RECOMMEND that tenements for the better accommodation of the
poot, be erected in cities and villages.
[Section discussion deleted to save space. Ed.]

XXXIX. WE RECOMMEND that public bathing-houses and wash-houses be estab-
lished in all cities and villages.
[Section discussion deleted to save space. Ed.]

XL. WE RECOMMEND that, whenever practicable, the refuse and sewage of cities
and towns be collected, and applied to the purposes of agriculture.

The refuse and sewage of cities and villages are of great value as ma-
nure; and plans have been devised abroad to collect and apply them for
agricultural purposes. Companies have been formed, estimates made,
and experiments tried, to test their value and to devise the best means
by which they might be to their great value all agree; but the different
plans of collecting and distributing them, seem not as yet so fully tested
as to warrant a recommendation of any particular one in preference to
others. . ..

[A discussion on the value of manure** has been deleted to save
space. Ed.]
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XLI. WE RECOMMEND that measures be taken to prevent as far as practicable, the
smoke nuisance.
[Section discussion deleted to save space. Ed.]

XLII. WE RECOMMEND that the sanitary effects of patent medicines and other
nostrums, and secret remedies, be observed, that physicians in their prescriptions
and names of medicines, and apothecaries in their compounds, use great caution
and care; and that medical compounds advertised for sale be avoided, unless the
material of which they are composed be known, or unless manufactured and sold
by a person of known honesty and integrity.

The sanitary effects of patent medicines and other nostrums, advertised
for sale, is one of the greatest evils of the present day. If the people were
aware of the immense amount of such sales, and of the impaired health,
the ruined constitutions, and the premature deaths, which they occasion,
they would be astounded. An insatiable desire to make money, frequently
without regard to the justice or morality of the means, on the part of the
manufacturers and venders, and an inclination to do something for the relief
of real or imaginary suffering, and an unenlightened belief, on the part of
purchasers, that what is advertised as true must be true, are the prominent
causes of this monstrous evil. . . .

XLIII. WE RECOMMEND that local Boards of Health, and others interested, en-
deavor to prevent the sale and use of unwholesome, spurious, and adulterated arti-
cles, the public health, designed for food, drink, or medicine.

... Prodigious quantities of spurious articles, of food, drink, and med-
icine, which are highly daily palmed upon the public by mercenary and
fraudulent manufacturers and dealers. And it is generally concluded that
a great amount of disease and numerous premature deaths are thereby
produced.

Food is adulterated in various ways. . . . Bread is often adulterated with
alum, carbonate of ammonia, carbonate of magnesia, sulphate of copper
and zinc, &c., to improve its appearance, when made of flour of inferior
quality. Butter and cheese are often poisoned with coloring matter. Milk is
watered, sugar sanded, and various other intentional frauds are practiced.
Unintentional adulterations may also sometimes take place by means of
keeping or cooking different kinds of food.

Drink is also very extensively adulterated. It is said that very little of
what is sold as champagne wine is made from the juice of the grape, but is
a deleterious compound of other substances. Few of other kinds of spiritu-
ous liquors go to the consumer in a pure state. It is the opinion of eminent
temperance reformers that one of the principal causes of the sad sanitary
effects of intemperance arises from the poisonous substances com-
pounded with the pure spirit and taken in the intoxicating cup. Other
kinds of more ordinary drink, not intoxicating, and even water itself, may
be adulterated and rendered unfit for use.
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Drugs and medicines have been adulterated by the foreign producer, man-
ufacturer and dealer, expressly for the American market, and vast quanti-
ties of such articles have been imported and sold in this country. Some of
our own producers, manufacturers and dealers, also, have been guilty of a
similar fraud. By careful study the properties and mode of operation of the
various articles used as medicine have been ascertained, and the intelli-
gent, conscientious, curative physician, can estimate their effect with some
degree of accuracy. It is necessary, however, to enable him to do this suc-
cessfully, that they should be of known purity and strength. If spurious, of
inferior quality, or adulterated with other substances, not contained in the
genuine article, disappointment follows, and the patient suffers and per-
haps dies. This result may happen under the advice of the best curative
medical skill, and life may be, and has actually been lost, from some defect
existing alone in the medical remedies used. A mere statement of this fact
will render obvious the importance of this recommendation. . . .

The Revised Statutes of Massachusetts contain the following provisions
of law on the subject:—

“SECT. 1. If any person shall knowingly sell any kind of diseased, cor-
rupted, or unwholesome provisions, whether for meat or drink, without
making the same fully known to the buyer, he shall be punished by im-
prisonment in the county jail not more than six months, or by fine not ex-
ceeding two hundred dollars.

SECT. 2. If any person shall fraudulently adulterate, for the purpose of
sale, any substance intended for food, or any wine, spirits, malt liquor, or
other liquor, intended for drinking, with any substance injurious to
health, he shall be punished by imprisonment in the county ail not more
than one year, or by fine not exceeding three hundred dollars, and the ar-
ticles so adulterated shall be forfeited and destroyed.

SECT. 3. If any person shall fraudulently adulterate, for the purpose of
sale, any drug or medicine, in such a manner as to render the same injurious
to health, he shall be punished by imprisonment in the county jail not more
than one year, or by fine not exceeding four hundred dollars, and such adul-
terated drugs and medicines shall be forfeited and destroyed.”

This act gives sufficient legal authority to prevent the evil. If it be care-
tully observed, and only those dealers who are properly qualified for their
business, and are of known honesty and integrity, receive public patron-
age, and those of an opposite character are discountenanced, and in-
stances of flagrant abuse prosecuted and punished, it may be reasonably
supposed that the evil will greatly diminish.

XLIV. WE RECOMMEND that institutions be formed to educate and qualify fe-
males to be nurses of the sick.

It is hardly necessary to commend the importance of good nursing in
the cure of disease. Let a physician be ever so skilful, and prescribe his
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remedies with ever so much care and sagacity, if the nurse does not follow
his directions, or if she neglects her duty, or performs it unskillfully, or im-
perfectly, or with an improper disposition, the remedies will be unsuccess-
ful, and the patient will suffer; and perhaps life is lost as the consequence.
On the other hand, let a physician of moderate capacity prescribe with or-
dinary skill, if his orders are carried into execution by a nurse, who under-
stands, loves, and conscientiously discharges her duty, the patient is relieved,
and life is preserved as the consequence. It is thus that bad nursing often
defeats the intentions of the best medical advice, and good nursing, often
supplies the defects of bad advice. Nursing often does more to cure disease
than that the physicians himself; and, in the prevention of disease and in
the promotion of health, it is of equal and even of greater importance. Many
and many a life, which might have been saved, has been lost in the hands
of quack nurses, as well as in those of quack doctors. . . .

XLV. WE RECOMMEND that persons be especially educated in sanitary science, as
preventive advisers as well as curative advisers.

The great object of sanitary science is to teach people the causes of
disease,—how to remove or avoid these causes,—to prevent disease,—
how to live without being sick,—how to increase the vital force,—how
to avoid premature decay. And one of the most useful reforms which
could be introduced into the present constitution of society would be,
that the advice of the physician should be sought for and paid for while
in health to keep the patient well; and not, as now, while in sickness, to
cure disease, which might in most cases have been avoided or pre-
vented. . . .

In connection with these sentiments, in which we fully concur, there is
another matter deserving investigation, which has as great if not greater in-
fluence on the sanitary condition of the people. We allude to the numerous
incompetent, uneducated medical advisers, who are employed as curative
physicians. . . . We have, besides physicians educated according to the roles
of some state medical organization, or some medical school, the homeo-
pathic, the hydropathic, the analytical, the Thomsonian, the botanical, the
eclectic and electrical, the mesmeric, the pathetistic, the electro-biologic, the
chrono-thermal, the Indian, and very many other denominations of physi-
cians, each putting forth their own system as the only sure one for the cure
of all diseases. Looking superficially at all these classes, it would seem that at
no period has medical practice been more unsettled. There are men of in-
tegrity and skill in these different denominations; but there undoubtedly
exists in most, if not all of them, a vast amount of practice which is injuri-
ous, or does violence to health and life. . . .

XLVI. WE RECOMMEND that physicians keep records of cases professionally
attended.
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The science of medicine, like most other sciences, is founded upon facts.
Many of these facts are stated in the recorded observation and experience
of the profession, handed down to us in the accumulated medical literature
of the age. ... After consulting with several different physicians, whose
opinions and approval are entitled to all respect, we propose . . . for adop-
tion ... [A patient chart. Ed.]...that it may be conveniently carried
about by the practitioner, thus allowing him to have at hand the means of
entering his observations in the place and at the time they are made.

Such a register would enable the physician to give the certificate of the
cause of death, required under the registry laws, and also to give the
amount of sickness suffered in any family he visits. . . .

XLVII. WE RECOMMEND that clergymen of all religious denominations make pub-
lic health the subject of one or more discourses annually, before their congregations.
[Section discussion deleted to save space. Ed.]

XLVIIL. WE RECOMMEND that each family keep such records as will show the
physical and sanitary condition of its members.
[Section discussion deleted to save space. Ed.]

XLIX. WE RECOMMEND that parents, and others to whom the care of those in in-
fancy and childhood are intrusted, endeavor to understand and discharge their du-
ties so that a good foundation may be laid for vigorous manhood and old age.

The management of infancy and childhood has an immense influence
upon the health, vigor, and continuance of life. . . .

L. WE RECOMMEND that individuals make frequent sanitary examinations of
themselves, and endeavor to promote personal health, and prevent personal disease.

If there is a fault in the printed discussions of sanitary reformers, it is in
attaching too much importance to public and too little to personal mea-
sures, for the promotion of health. . .. Every person should kzow, by his
own observation and experience; his own capabilities and his own liabili-
ties; and make matter of preserving his health and continuing the same
care and prudent forethought, and apply to it the same intelligence and
sagacity, that he uses in any or all of his ordinary affairs. . . .

Our persons should be protected, and kept in uniform temperature, by
clothing of the right kind, properly made, and worn at such times, in such
a manner, and in such quantities, as are best adapted to promote health.
Disease should not be allowed to invade the system by means of too little
or too much clothing, or through any other defect or imperfection; but
each person should wear just such clothing, at all times, as will involve
the least risk, and produce the greatest vigor and physical enjoyment.

Our persons should be nourished by food of the right kind, and in such
quantities, as will promote the greatest vigor. We should “eat that we may
live, not live that we may eat;” take food to nourish us, not to satiate a
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depraved appetite; and adapt our food and our regimen, at all times, to the
present physical and sanitary condition of the body. When debilitated and
fatigued, we cannot take with impunity the same kind or quantity of food
as when in a different condition.

Our persons should be preserved and strengthened by wise and uniform
care and training. We should cleanse our persons by daily ablutions, prop-
erly applied, at suitable times, and of the right kind and temperature;
strengthen our persons, physically and intellectually, by regular and pro-
gressive, not transient and excessive, exercise and labor, at such times, to
such and in such places, as will be most invigorating; and should refresh
our persons by rest and sleep, at proper times, in right places, by suitable
means, and in sufficient quantities.

What is right and suitable and proper, in each of these cases, must be
determined by each one’s own intelligence, observation, experience, feel-
ings, and condition, ascertained by himself. If careful personal sanitary ex-
aminations were frequently made in this way, and personal health was
guarded and improved by these means, we should hear less of the ravages
of cholera; typhus, and other epidemics, and of isolated sporadic diseases.

IV. Reasons for Approving the Plan Recommended

We have presented, in the preceding pages, some of the principal mea-
sures that have occurred to us as worthy of being embraced in a plan for a
sanitary survey of the State, which we recommend for adoption. We might
have included other collateral subjects, and might have given a more full
explanation and illustration of those already presented, but the occasion
did not seem to require it or make it necessary. Our design will have been
accomplished if our recommendations have been explained sufficiently to
be generally understood and capable of being reduced to practical opera-
tion. We claim for the whole plan, and for each part of it in connection
with the other parts, a careful consideration before judgment is passed
upon it, and when so considered we have great confidence that we shall
have the approval of all candid minds. We have already given, in the illus-
trations of the several recommendations, many reasons for their approval;
and they are sufficient, it is supposed, to incline most intelligent minds in
their favor; we might safely leave the subject here without further discus-
sion. There are, however, some general considerations in favor of the plan
which we deem it proper to present.

L. It should be approved because it is A PRACTICAL MEASURE.

The great outline of the plan is the Establishment of a Central General
Board of Health for the whole State, and a Local Board of Health for each
city and town in the State; each to be composed of competent men, who
are to have general superintendence of all matters relating to the public
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health within their respective jurisdictions. These Boards, having the as-
sistance and cooperation of the people in all parts of the Commonwealth,
would be able to bring to bear, by practical, systematic, uniform, and effi-
cient plan, a vast number of minds and a great amount of intelligence
upon the subject of health, and upon the causes and prevention of dis-
ease; and it is impossible to foretell the immense advantages which might
result from the facts they might collect, and from the discoveries they
might make, relating to the number of lives saved, the prolongation of the
periods of human existence, and the diminution of human suffering.

In the preparation of the plan, we have desired, on the one hand, to
avoid too much, and on the other too little complication and detail. The
proposed act, which is the main legal foundation of the plan, is designed
to occupy the middle ground between these two extremes. It contains no
provisions which seem to us unessential, and it is designed to contain all
such as are necessary. So important a matter cannot be provided for by a
few general sections. It must be made clear and simple; and considerable
detail is required for this purpose, otherwise it cannot be understood, and
easily introduced into all the towns in the State. It is believed that if the
act were passed and put into operation by such Boards of Health as might
and ought to be appointed under its provisions, nothing would be re-
quired but ordinary intelligence and attention to make it successful, and
this every measure must have or it will be useless. If this act should be-
come a law, several of the recommendations must be carried into effect;
others may or may not be, as circumstances may render it necessary or ex-
pedient. The XIIth, XIIIth, XVIIth, XXXIst, XXXIInd, and XXXVIth, would
require additional legislation to carry them into operation. The recom-
mendations relating to social and personal matters are designed for the
general good, and come in aid of the others without special legislation.
They may or may not be adopted, according to inclination of those inter-
ested. And what is the design, what are the purposes of this measure?
What will it probably accomplish, if carried into execution?

It would save life. It has been well said:—“In England alone, the average
annual number of deaths from disease is, in round numbers, 300,000,
while that of deaths from the mere decay and exhaustion of the human
frame by the progress of time, is only 35,000. In the difference between
these two numbers we see the vast and vital field in which the sanitary re-
former proposes to work. That disease shall ever be entirely exterminated,
is of course beyond the belief or hope of the most sanguine. But every dis-
ease has somewhere its specific and efficient cause,—and that these
causes can be removed or much weakened in their action, in very many
instances, is not only within the bounds of hope, but has been satisfacto-
rily proved. When sanitary legislation gives us its successful results, they
will be represented by the reduction of the number of those who die of
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disease in their early days, or in the prime of life—and in the increased
number of those who have completed their allotted course in health, and
been peacefully gathered to their fathers. Accordingly, sanitary improve-
ments have not directly in view the extension of the natural period of hu-
man life, but only the removal of influences which artificially curtail it.”

Similar illustrations may be derived from observations among us. In
Massachusetts, during the seven years covered by Registration Reports,
64,510 deaths, in all the counties except Suffolk, were recorded and re-
turned to the office of the Secretary of State; and of these, 4,414, or 6.84
per cent. only, recorded as having died of old age, and 93.16 per cent.
from diseases and other causes.

In Boston, during thirty-nine years, 1811 to 1849 inclusive, 62,431
deaths took place, of which 2,079, or 3.33 per cent. only, were from old
age, and 96.67 per cent. from diseases and other causes; and for the year
1849 it appears still more unfavorable, being 5,079 from all causes, and
95, or 1.87 per cent. only from old age, and 98.13 per cent. from other
causes. Is it not a practical measure to prevent some of this great amount
of disease, and assist some of these lives that they may grow old, and die
only because they are old?

We have constructed and given a very important table, showing the
law of mortality for Boston, at three periods, and also for a district of the
average health of the country towns in the State. By this table it appears
that 12 per cent., or 1 in 67 of the population, is about the rate of mortal-
ity for the interior healthy towns in New England. In some towns it rises
above and in others falls below that rate; but that may be assumed as a
healthy standard. This is nearly the rate of the healthy districts in England.
It also appears that in Boston, during the last nine years, the portion of
deaths were, on the average, 2.53 per cent., or 1 in 39. And by the report
of the City Registrar they were, in at the rate of 3.84 per cent., or 1 in 26
of the 132,000. If Boston had suffered an annual loss by death of 1'% per
cent., equal to the average healthy country towns, instead of 2.53 per
cent., there would have been on the average for the last nine years, 1,715
deaths annually, instead of 2,903; showing an excess of 1,188 unneces-
sary. And by applying the same rule to the year 1849, it will give 1,980
deaths only, which should have taken place, instead of 5,079, showing an
excess, for that year alone, of 3,099 unnecessary deaths! and this is on the
supposition that the rate may remain at 1'% per cent., when it is believed
to be possible to raise the public health to a state even better than that.
What Boston suffers, in so great a degree, is suffered, to a greater or less
extent, in all places, city and country. Very many country towns suffer
great unnecessary mortality; and is it not a practical measure to prevent as
much of this excess of deaths as possible?

It would prevent sickness. We have stated that the estimated rate which
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sickness is supposed to bear to the population is double the rate per cent. of
the annual deaths. This rule, if applied to our population, would indicate, in
the opinion of some, too much, and of others too little sickness. But assum-
ing it to be nearly the average, until we get more perfect returns, let us make
the application. The average number sick during the whole year, in a healthy
country town, is (1%2x2) 3 per cent. of the population; and in Boston for the
last 9 years (2.53x2) 5.06 per cent., and for the year 1849 (3.84x2) 7.68 per
cent. According to this rule, if Boston had suffered no more than a healthy
country town, she would have had but 3,960 persons constantly sick, or suf-
fered that number of years’ sickness in the aggregate, instead of 9,837; show-
ing an excess of unnecessary sickness, for that year only, of 5,871 years!

Applying the same rule to the country towns, it will show an immense
though not so great a proportion of unnecessary sickness. Estimating the
population of the State at 800,000, and assuming it to enjoy a healthy
standard, there would be 12,000 deaths annually, and 24,000 persons
constantly sick. But the deaths returned in the counties other than Suf-
folk, were 11,346 for the year ending May 1, 1848, and very many were
not returned at all. An abstract of the returns of deaths for 1849, has not
yet been made, but when it is made we have no doubt that it will show an
annual mortality as high as 21 per cent., or an excess in the whole State of
6,000 unnecessary deaths, and of 12,000 years of unnecessary sickness!

It would increase the vital force. We have presented the loss of life and the
amount of sickness as two of the great evils which the people suffer. An-
other is found in the vast amount of impaired health and physical debility
which exist among those not actually disabled by sickness. Many, very
many, move feebly about, discharging imperfectly the great life, and have
not the capacity to perform the labor which perfect health allows.

“The aggregation of all the physical powers, the original organization,
the united energies of the nutritive, respiratory, cutaneous, locomotive,
and nervous actions, and the predominance of the vital over the chemical
affinities, cooperate in the production of vital force; and these together
make up what is commonly called the constitution of man,—that is, his
power for labor or endurance,—his power of accomplishing his purposes:
or resisting the causes of injury.

“This constitution, or this quantum of vital force, may be considered as
the capital of life, with which man operates, does all his work, enjoys all his
pleasures, and sustains in his present being.

“Some few persons have only vital force sufficient to sustain life. They
can digest their food, and perform functions necessary for the replenish-
ment of the exhausted powers, and no more. They can only keep their
vital machines in operation. But most persons have more than this. After
supplying their natural wants, and raising the power of the machine to its
highest healthy point, then deducting vital force necessary for these from
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the whole constitutional force, there is in them a surplus of energy left to
be disposed of otherwise; and this may be expended, at their own actions
of the muscles or of the brain, for profit or for pleasure.

“If the constitutional power is considered as the capital of life, this sur-
plus energy may be considered as the income of life. This may be expended
daily, and yet leave unimpaired. But this expenditure must be limited, in
each day, to the quantity of vital force that is generated by day’s nutrition,
and each night’s sleep.

“This constitution, or quantity of vital force, must differ in different
persons, and in some it differs very widely. There are differences in the
primordial elements, in the original organization, in the distribution of
strength through the several organs, in the tenacity of the vital principle,
and in the early development of the powers.

“There are also differences in the subsequent management of the sys-
tem, and in the appropriation of the surplus energies. The animal organiza-
tion is first determined by the Creator; the constitution is next developed
by those who have the care of childhood and youth, and then it is en-
trusted to the hands of man himself, for preservation and for use. The Cre-
ator does not retain absolute control over the organs, nor has He endowed
them with a certain and irresistible force, by which they shall supply their
own wants, perform their functions, and regulate their actions in the man-
ner which is best for the whole. All of these admit of various degrees; and,
in this broad latitude, each one must seek out for himself that degree
which is best, and determine what degree shall be allowed.”**

Here then is the immense field to which our measure applies. Its pur-
pose is to reduce this great number of deaths, to prevent this vast amount
of sickness, and to raise the general standard of health as high and even
higher than that of the most healthy districts; and this it proposes to ac-
complish by giving to the legislature an exact knowledge of the condition
of the people; by the passage of useful laws for the promotion of their wel-
fare; by giving to the physician a better knowledge of the causes and
prevalence of diseases, that he may better adapt his remedies to their pre-
vention and cure; and by diffusing among all classes of the people facts
concerning life and health, and the general principles of sanitary science,
and by leading them to make progress in sanitary improvement.

We do not suppose, if our measure should be adopted, that these great
improvements will immediately take place, neither do we suppose that
the time will ever come, let our sanitary regulations be ever so well ma-
tured, when no human being will die of any other cause than old age,—
the wearing out of the human machine. But what we anticipate is a
gradual sanitary improvement, a gradual removal and avoidance of the
causes of disease, a gradual diminution of human suffering and a gradual
reduction of the number of premature and unnecessary deaths. And there
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can be no objection to aiming at abstract perfection, and to continuing our
efforts at reformation until it is attained.

That our measure will accomplish what it proposes, if put in operation,
there is abundant evidence in history of sanitary experience. The recorded
facts concerning the causes of disease, and concerning disease itself, in all
ages and in all countries, prove it.

[Examples from England®® and quotations from American physicians and
philanthropists®” have been deleted to save space. Ed.]

The opinions of a large number of professional men whom we have
had personal intercourse, fully coincide with those here recorded; and we
are led to the startling conclusion that /alf of all the diseases and half of the
deaths that place might have been avoided! It is unnecessary to bring fur-
ther proof of a truth so well established. There is scarcely any person who,
in a retrospect of his own life, number instances of sanitary suffering in
himself, which he might have avoided had he understood and observed
the laws of health and life. Our measure then is not a visionary, but a sim-
ple, everyday practical reality, comprehensible, and applicable to all per-
sons, in every place, and at all times.

1L. It should be approved because it is A USEFUL MEASURE.

If the important practical results which have been detailed, would follow
the adoption of our plan, it is necessary that anything further be said to
show that it is a useful measure. To save life, to prevent sickness, and to in-
vigorate the human frame, are its objects; and none can be of greater utility.

It would give the State a knowledge of its inhabitants. Hasty legislation, based
upon imperfect knowledge, is one of the evils of this republic. It prevails, to
a greater or less extent, in all the legislatures, national, state and municipal.
It is the practice of some governments, when measures deemed worthy of
legislation are proposed, to appoint a commission or committee to make a
thorough investigation of the whole subject, and to report the facts and the
evidence. A bill is then carefully drawn, based upon the facts thus dis-
closed, and adapted to the exigencies of the case. This is enlightened, effec-
tive, useful and economical legislation. England is much indebted for her
greatness and power to this practice; and her example, in this respect, is
worthy of imitation. The very reverse of this, however, too often happens
in the United States. We too often legislate first, and obtain the facts, if we
obtain them at all, afterwards. An exact knowledge of the circumstances of
the people, is the surest basis for correct and useful legislation.

It would aid the physician. This would be done in various ways. The in-
formation obtained would be of immense consequence in giving him ex-
act knowledge of the causes and prevalence of different diseases. This
knowledge would greatly aid him in applying his remedies for preven-
tion and cure. Instead of partial facts, obtained for a partial purpose,
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upon which to ground his theories, he would have a vast collection of
impartial facts, truthfully gathered, for no other purpose than the pro-
motion of truth. On such a basis he might construct a much better the-
ory in medicine, and devise a more rational, philosophical system of
remedies.

But there is another purpose which they would secure in this relation.
One of the most trying circumstances in the life of a conscientious physi-
cian, is believed to be the capricious and unfounded judgment which the
people often pass upon his skill and professional services. This opinion is
frequently the result of accident or prejudice, combined with imperfect
knowledge or entire ignorance, and would be changed if the people were
better educated in sanitary science. This is an interesting consideration,
and might be abundantly illustrated in the experience of every physician;
but the mere suggestion is deemed sufficient for our purpose, to show that
this is a useful measure to the medical profession.

It would benefit the people. We have already alluded to the murderous im-
position which is practised upon a credulous people, by pretenders to
medical skill, in curing disease, and by mercenary dealers in injurious nos-
trums and drugs. This matter may be again alluded to for a more general
purpose. Though health is a matter in which every person is directly in-
terested, yet there is scarcely any subject on which so much ignorance
generally prevails. When well enough to do without medical advice, we
are too apt to neglect to inform ourselves as to the means of avoiding the
contingency of sickness. But when attacked with real or imaginary sani-
tary ills, no people are more liable to err, or can be more easily imposed
upon. The body is subjected to experiments, by new advisers and new
remedies, come from whatever quarter they may; and faith is put in cer-
tificates, which perhaps have been forged. Many, very many, are thus
drugged to death, either by the blind guides of their own uninformed
minds, or the unfounded pretensions of others. The object of this measure
is to diffuse, among all classes of people, more enlightened views of life,
health and disease. In this way it is believed numerous lives might be
saved, a great amount of sickness prevented, and a corresponding amount
of suffering avoided. Is not this a useful purpose?

IIL. It should be approved because it is AN ECONOMICAL MEASURE.

The expense of preventive sanitary measures is the most common ar-
gument brought against their adoption. Epidemics are considered by the
ignorant as evils which it is useless to attempt to prevent; and among the
better informed, a false idea of economy, which has sometimes led to
the most fatal results, has been the ground of resistance to measures
which were necessary to save life. It should, however, be known that pub-
lic expenditures cannot be avoided during the prevalence of an epidemic
disease. Money must be spent, either in saving life, or in the maintenance
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of pauperism, widowhood, and orphanage. In this case economy is on the
side of humanity, and the most expensive of all things is to do nothing.

Debility, sickness, and premature deaths, are expensive matters. They are
inseparably connected with pauperism; and whenever they occur they
must, directly or indirectly, be paid for. The city or town must pay for the
sick man’s support for his food and clothing, for medical attendance on him
during life, and for the support of his widow and children (if he leave any)
“after his death. A town in which life is precarious pays more taxes than its
neighbors of a different sanitary character. An individual who is unable to
perform a large amount of labor or no labor at all, is a less profitable mem-
ber of society than one who can do whatever vigorous health allows.

“It is for the interest of the public at large, no less than for the happiness
of the few immediately interested in each human being, that the life once
breathed should, if possible, be preserved, until it is released by the natural
wearing away of its earthly tabernacle. We all know that, in the common
sense of the term, a short-lived population is generally a surplus
population,—not only because those who are reckless of preserving life,
will be careless of all its obligations, and will be poor and vicious, but be-
cause the tendency of early deaths is chiefly to shorten the existence of
those who produce more than they consume, and to increase the number
of those who must be dependent on the charity of others. ‘A cholera
widow’ is a significant expression occasionally used by the Board of Health,
to indicate one who has been thrown on the parish by the death of that
husband who, if he had not been prematurely cut off, might have sup-
ported her for years, and left his children old enough to earn bread for
themselves. Many communities are now thus paying, in alarmingly swollen
poor-rates, for the short-sighted selfishness which made them grudge the
cost of precautionary arrangements.”>8

[Examples from the cholera epidemic®® have been deleted to save space, Ed.]

The expenses and losses entailed by a neglect of sanitary measures may
be classed under the following heads:—1. Expenses imposed upon the
poor, by loss of work or of situations, for medical attendance and medi-
cine, for nursing, for funerals, for the support of widows and orphans, and
for other purposes. 2. Expenses imposed upon the tax-payers, for the sup-
port of those who are unable to support themselves, besides their own in-
creased expenses arising from a bad sanitary condition. 3. Burdens
imposed upon the charitable, for the support of hospitals, dispensaries,
and for other more general or special charities. 4. A loss sustained by the
state, in consequence of the diminished physical power and general liabil-
ity to disease. 5. Expenses imposed upon the community, by the crimes
arising from the unfavorable physical circumstances by which the labor-
ing poor are surrounded, and which lead with certainty to their moral
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degradation. Various estimates have been made of these expenses, some
of which, as stated by Lord Morpeth, we have already noticed, (p. 44).°

Attempts have been made to show the pecuniary advantages which
would result to Massachusetts by the adoption of an efficient sanitary sys-
tem. The subjoined is given as an estimate, which we believe would fall far
below the reality. The number of unnecessary deaths the past year, has
been estimated (p. 245) at 6,000, and of cases of unnecessary sickness at
12,000. This is a direct pecuniary loss to the State. If each of these 6,000 per-
sons had been saved, and had lived 18 years, which may be taken as the av-
erage length of the labor period of life; or if the whole 18,000 persons who
died in the State could have lived, on the average, six years longer than
they did, (and who will say that they might not more than that period?)
then we have 108,000 years of lost labor on their account, which may fairly
be estimated at $50 each per annum. The cost of 12,000 years of unneces-
sary sickness may be estimated at $50 each, and the lost labor of the sick at
$100 each. Then there are the public paupers, widows and orphans, made
so by the premature deaths of relatives, which cannot be estimated at less
than 6,000, at $1 per week. According to this calculation we have—

Loss of 108,000 years of labor, at $50

per annum $5,400,000
Cost of 12,000 years of sickness, at $50

per annum 600,000
Lost labor of the sick, at $100

per annum 1,200,000
Cost of supporting 6,000 widows

and orphans, at $52 per annum 312,000
Total annual loss $7,512,000

There are other expenses and losses which might be avoided. The Gen-
eral Board of Health, by their superior sources of information, would be
able to suggest to the local Boards of Health, and to others interested, the
best arrangements and regulations for different objects of sanitary improve-
ment; and many expenses now incurred for want of such information
would be avoided. Many works, public and private, have been constructed
at great expense, which are nearly worthless in a sanitary view, and might
have been dispensed with if a better plan had been known. It has been well
said “that it costs more money to create disease than to prevent it; and that
there is not a single structural arrangement chargeable with the production
of disease that is not in itself an extravagance.”

And what would be the expense of the measure? If the act we propose
should become a law, the expenses of the General Board of Health must be
provided for by the State; and they would be nearly as follows, annually:—
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For the salary of the Secretary of the
Board, say— $2,000

For contingent expenses, including the
expenses of the Board, printing, 1,000
stationery, &c.—

Total $3,000

The services of the clerks in making abstracts of a census of the inhabi-
tants and of the returns under the registration system, and for other ser-
vices, would cost no more, if prepared under the direction of the Board,
than they now cost in the office of the Secretary of State. This then would
be the expense to the State; and in the cities and towns which now have a
Board of Health, and do anything for the sanitary fare of the inhabitants,
no more expense would be the same service than is now paid.

This would be a wise expenditure of money. According to the estimate above
presented, the State suffers, from its imperfect sanitary condition, an un-
necessary annual loss of than 72 millions of dollars! and this arises, partly
at least, from the non-adoption of a measure which will cost but $3,000. If
saved, it would add that amount to the wealth of the State, besides the
indefinite amount of increased happiness which would accompany it.
Should anyone consider this an extravagant estimate, let him reduce it to
3 millions, more one half, and then the relation of expenditures to the
savings, or to the income, will be as one dollar to one thousand dollars! And
even if nine tenths of this latter sum be deducted, it be like paying out one
dollar, and receiving back again fen as the return profit! What more wise
expenditure of money can be desired?

Look at the able report of the State Auditor for 1850, and compare it
with any expenditure of the State, or compare it with any measure that
has been introduced for consideration, and few, if any, can be found of
greater expediency, propriety and usefulness, or that will contribute more
to the prosperity and welfare of the people of the Commonwealth. Mass-
achusetts “has required annual returns of information to be made and
published, concerning pauperism and crime, banks and insurance compa-
nies, agriculture and other matters. She has indirectly offered premiums
for the best farms, and the best productions; the best implements for man-
ufactures, and the best articles produced; and has paid to agricultural soci-
eties, for these objects, since 1830, the sum of $123,319.18. She has
instituted scientific surveys—astronomical, trigonometrical, geological,
botanical, and zoological—has ascertained the ornithology, the ichthyol-
ogy, and the entomology of State; and has expended, for these surveys,
since 1830, the sum of $103,414.84. She contributes, annually, to com-
mon schools, over $750,000. In all these, and in many other acts, she has
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done well. We would not oppose these objects of State inquiry and State
expenditure; nor decry the value of facts thus obtained. All useful infor-
mation should be spread before the people. But while we approve of these
matters, we are also of the opinion that there are other objects of equal
and even of greater importance for investigation.

“It may be useful to know the extent, the expense, and the circum-
stances of poverty and crime in the State; but is it not more useful to know
the causes of this poverty and crime, and how much of it arises from dis-
eases and deaths, which might be prevented? Facts and figures may be
useful to show us the sanitary condition of banks and insurance compa-
nies; but are not facts and figures more useful which show us the sanitary
condition of man, who directs and controls them all, who participates in all
their benefits, and whose agency ceases on the invasion of disease and
death? The money of the State may be usefully expended in premiums for
the best farms, the best crops, the best horses, cattle, sheep, swine, the best
application of labor, and the best productions of mechanical skill; but might
not something as properly be expended in teaching us how and where the
best specimens of human life may be produced? what are the causes which
most favorably affect its commencement, its childhood, its maturity, its de-
crepitude, and its extinction? in teaching the people in what places, at
what seasons, and under what circumstances it is most invigorated and
longest preserved? and how we can best avoid those causes and diseases,
which are most likely to occur to debilitate and destroy it? It may be useful
to lay out large sums of money to obtain a knowledge of the topography,
the mineralogy, the botany, and the zoology,—to have described to us the
character and habits of all the wild animals existing in the State; but is it
not more important to have described to us the different specimens of
human life, as they are modified, formed, and exist, under the various cir-
cumstances which surround them in different localities, and how those cir-
cumstances affect them for good or evil? Are beasts, birds, fish, insects, of
more importance than man, who was ordained ‘to have dominion over all
these creatures?” The contributions of the State for public schools may
properly be swelled to a sum exceeding $750,000 per annum, and thus se-
cure the general education of the mind; but is it not more important to ex-
pend a tithe of this sum in educating the body, and in preparing healthy
and vigorous abodes for the mind, that we may, as a people, become phys-
ically, as well as intellectually great? Compare it with any measure that has
engaged the attention of people of this Commonwealth, or the Legislature,
and few if any can be found, which have risen so high, or have equaled it
in utility and importance.”

All necessary expenses for this object may be easily provided for. If the ditferent
items of State expenditure, as given by the State Auditor, were examined,
several may be found that seem to us unnecessary, or might be reduced so
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as to meet all the cost of this most important measure. It would be easy to
specify such items. The Legislature cost about $1,000 per day while in ses-
sion. By shortening the session three days only, enough might be saved to
pay the annual expenses. As much is paid to the Bank Commissioners as
would be required for the Board of Health; and it is supposed that all the
advantages which result from that commission might be obtained in some
other way without any expense. Other items might be specified with
equal propriety, and many may be found of doubtful expediency as com-
pared with this. Any candid mind can make his own selection. But sup-
pose we let them all stand as they now do, the adoption of our measure
would be to reduce the cost of supporting state paupers, now incurred on
account of unnecessary sickness and deaths, more than sufficient to pay
all expenses several times over. And if a direct tax were laid upon the peo-
ple for its support, though unnecessary it would be, on the average, less
than three mills to each person! Who would not consider this a very in-
significant expenditure for so noble a purpose?

IV. It should be approved because it is EMINENTLY A PHILANTHROPIC AND CHARI-
TABLE MEASURE.

[A discussion of the philanthropic money spent to search for a single lost
navigator has been deleted here to save space. Ed.]

Yes; and we say if the money that has been thus expended,—if the lives
that have been lost in trying to save one life,—had been applied to the dis-
covery of the physical circumstances of the great mass of the people, in
the application of useful remedies for their improvement, in saving their
lives and in elevating their social and sanitary condition, then, instead of
one life saved, the number would have been thousands.

There is another class of philanthropists who are opposed to capital pun-
ishment under any circumstances. They look with horror upon the taking
of the life of a human being, which has been forfeited to law and justice,
even for the crime of willful murder, though it seems necessary for the
safety and protection of other lives. A great amount of labor and money is
spent in the propagation of these sentiments. But now few of such persons
apparently turn aside to notice the thousands of lives that are unnecessar-
ily sacrificed,—the social murders and suicides that are daily occurring
around us, on account of existing evils which might be removed! If the
same zeal, labor and money were expended in diffusing correct sanitary in-
formation among the people, in removing the causes of disease which prey
upon them, in propagating sound sentiments relating to life and health,
and in elevating the physical, social and moral condition of man, how
many more lives might be saved! In the one case, if capital punishment
should be abolished, an occasional wicked life might be saved from the gal-
lows, though the removal of the terror of instrument might lead to the loss
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of many more good lives by the hand of the murderer. In the other case,
the philanthropist might count up the lives of thousands saved, and wit-
ness social elevation, an increase of sound morals among all classes, and a
diminution of the number of murderers and other criminal offenders.

Several noble public institutions, for the removal, cure or relief of the
imperfections of human organization, natural or acquired, have been
established and patronized by the state. The State Lunatic Hospital has
received from the State, during the nineteen years of its existence,
$217,140.91, and in 1849 alone, $11,606.34. The Asylum for the Deaf
and Dumb at Hartford, since 1830, has received $87,847.25, and in 1849
alone, $8,155.08. The Asylum for the Blind has received $150,773.91, and
during last year, $11,500, including $2,500 for the School for Idiots. The
Eye and Ear Infirmary, during the thirteen years of its existence, has re-
ceived $44,000; and for the last three years, $7,000 per annum. The State
Reform School, during the three years of its existence, has received
$115,648 94. And the private contributions and annual payments to these
institutions have probably been as great or greater than those derived
from the public treasury. We would not lisp a word against these great
charities, no wish they had been smaller. They are honorable to the State,
and useful to their beneficiaries. It may, however, be stated that the num-
ber of recipients of these charities is comparatively few and limited. They
comprehend a very small part only of the great masses of the people. And
there is no doubt that the same amount of money, and even the percent-
age of it, which our measure might require, if applied to the careful as-
certainment of the causes of insanity,—the causes of deafness and
dumbness,—the causes of blindness,—the causes of juvenile depravity,
and to a vigorous prosecution of the means for the mitigation and removal
of these causes, as great and even greater good might be effected,—a
much greater number of beneficiaries might be assisted. The diseases
which these institutions are established to relieve, would be diminished
and humanity would be more largely blessed.

A Humane Society has existed in Massachusetts since 1786, “for the pur-
pose,” says an early historian, “of restoring suspended animation, preserv-
ing human life, and alleviating its miseries.” “Discreet and concise directions
for the recovery of persons apparently dead, from drowning, strangling, suf-
focation, electricity, or the use of poisons; judicious rewards to such as have
jeopardized their lives for the preservation of others, and furnishing conve-
nient shelters, on our sea coast, for ship-wrecked mariners, have exten-
sively diffused the benefits of this benevolent institution.” Up to 1830, over
$20,000 had been expended in promoting its objects. Medals and gratuities
have been awarded to meritorious services in saving life. Similar rewards
have been generously granted by the government of Great Britain for the
aid afforded by American seamen to foreign seamen in distress. A very large
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number of other voluntary associations exist in this State; and the hand of
private charity is widely opened for the cure of diseases, for relief in sick-
ness, for the support of widows and orphans, and for various other similar
objects of benevolence and charity. Too much cannot be said in praise of
these noble institutions, from which flow so many streams of “oil and
wine,” to comfort and bless humanity; but it may be well to inquire whether
there is not another and still more noble object of philanthropy.

The evils which it is the object of these institutions to relieve may be
called the diseases of society. By them all our cities and towns suffer. The
remedies lie deeper and farther back. All along we have endeavored to
prove that “prevention is better than cure;” and the distinction we have
made between the curative and the preventive physician, might with
great propriety be applied to these institutions as the curative measures,
and to others which might be adopted as the preventive measures. These
are the removal of the causes which produce the misery which these streams of
benevolence are applied to alleviate. On this deep and broad foundation lie the
measures we recommend; and they should be approved as the first, the
greatest, and most important objects of philanthropy and charity. If we
could relieve sickness we must remove the causes of sickness, and prevent
it; if we would relieve insanity, and deafness, and blindness, we must re-
move the causes of insanity, and deafness and blindness; if we would pre-
vent premature deaths, and premature old age, we must remove their
causes; if we would provide against widowhood and orphanage, we must
remove the causes of widowhood and orphanage; and so of every other
evil which it is the object of these charities to alleviate.*!

V. It should be approved because it is A MORAL MEASURE.

“There is a most fatal and certain connection,” says the Edinburgh
Review, (Vol. XCI, for April, 1850, pp. 384, 386,) “between physical un-
cleanliness and moral pollution. The condition of a population becomes
invariably assimilated to that of their habitations. There can be no sight
more painful than that of a healthy, rosy, active countrywoman brought
to one of these dwellings. For a time there is a desperate exertion to keep
the place clean; several times in the forenoon is the pavement in the front
of the house washed, but as often does the oozing filth creep along the
stones, and she feels, at length, that her labor is in vain. The noxious ex-
halations infuse their poison into her system, and her energies droop.
Then she becomes sick. Cleanliness becoming impossible, she gets accus-
tomed to its absence, and gradually sinks into the ways of her neighbors.
The art of concealing dirt is substituted for the habit of cleanliness; she be-
comes a dirty, debilitated slattern, followed by sickly, scrofulous, feverish
children; and she falls through successive stages of degradation, till, phys-
ical wretchedness having done its worst, she reaches the lowest of all, that
in which she has ceased to complain. The fate of the children is, if possible,
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more heart-breaking. All idea of sobriety, all notion of self-respect, all
sense of modesty, all instinct of decency, is nipped in the bud; they con-
gregate in masses, and mix with the worst vagrants. At last some dreadful
fever forces on the notice of the public the existence of their squalid dens
of misery; such as those in the Saffron Hill district,—where twenty-five
people were found living in a room sixteen feet square,—where a man
and his wife and four children, occupying one room, took in seven
lodgers,—and where one house contained a hundred and twenty-six peo-
ple, and only six or seven beds. These people save nothing, but invariably
spend all they earn in drink; and with that precocious depravity too surely
evinced by human beings when herded together like beasts, the young of
both sexes live together from the ages of twelve and thirteen years.”

“The indirect effects of sickness are far more hurtful, though less observ-
able, than the direct effects of mortal disease. Those who merely suffer from
fever are about twelve times as many as those who perish. The poison aris-
ing from animal or vegetable decomposition acts as a sedative; it lowers the
tone, unstrings the nerves, and brings on physical languor and mental apa-
thy. Persons affected by it become unfit for, and have a hatred of, labor.
There is no expedient they will not seek in order to escape from toil. Under
this depression, and as a relief from a peculiar inward sinking feeling, they
have a craving for the stimulus of ardent spirits to an extent inconceivable
by persons in happier circumstances; it amounts to a passion, and these de-
bilitated beings are sometimes almost unable to control it. The same poison,
by deranging and weakening the digestive organs, produces complaints of a
scrofulous and consumptive character, generally accompanied by a feverish
and nervous irritability, constantly urging them to the unrestrained gratifi-
cation of their appetites; and so the process of degradation goes forward.
The effort to struggle against the surrounding mass of filth and wretched-
ness, is given up in sheer hopelessness, and the man’s best energies are
sapped by the irresistible poison, even while he is endeavoring to resist its
influence. The laborer comes home tired, and is glad to escape from the dirt
and discomfort,—the poisonous atmosphere of his home,—to a pothouse.
In the morning there is no refreshing meal for his support,—again he is
driven to the beer-shop; overpowered by the internal craving and external
temptations, he becomes a drunkard, and, in time, unequal to hard work.
Soon the comforts of life are gone; then its decencies are neglected; the
moral feelings, one after the other, are broken down before the most sordid
appetites, alike ungovernable and insatiable: he is crushed by drunkenness,
profligacy, and poverty, and sinks from one stage of vice and misery to an-
other, till the intellectual faculties become dimmed, all moral and religious
feeling expires, the domestic affections are destroyed, all regard for law or
property is lost, and hope is quenched in desperate wretchedness: so that at
last, owing to these withering causes, families have been found, even in
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London, huddling together like animals, the very instincts of humanity
obliterated, and, like the brutes, relieving every want, and gratifying every
passion in the full view of the community. These are the reasons why the
districts of filth are not only the districts of fever, scrofula, consumption, and
cholera, but also of crime. Habits are early formed of idleness and
dishonesty,—of brutality, inexpressible profligacy, and sensual indulgence;
and here are educated the irreclaimable malefactors.”

These are no fancied sketches, but awful realities. Such pictures of the
sad moral effects of living in badly located, over-crowded, and filthy habi-
tations, are to be seen in most of the populous cities, and, to some extent,
in the country. We have had frequent occasion to enter these abodes of
wretchedness. “The offensive refuse which even animals will bury out of
sight, is brought into perpetual contact with human beings. It stagnates in
the courts and alleys, flows into the cellars, and is sucked up into the
walls. Men, women and children eat, drink and sleep, surrounded by its
disgusting effluvia. The pig in its sty is not more familiar with its own
odor, than is the wretched immortal in the dwelling which ignorant care-
lessness has built for him, and municipal and legislative indifference has
suffered him to inhabit.”

In some of these houses, one, two, or more families are found in one
and the same room,—cooking, eating, drinking, washing, dressing, un-
dressing, sleeping, and doing many other acts namable and nameless. Fa-
thers and mothers, men and women, boys and girls, may be seen living
and sleeping in promiscuous confusion. In some instances, too, persons
may be found in the immediate presence, or in the same bed, with a dead
body, struck down with typhus, cholera, or some other zymotic disease; or
by the slow wasting of consumption; and in others, a child is born, or an
adult dies,—one immortal spirit makes its entrance into, and another
makes its exit from, this world, at nearly the same time, in the same
wretched abode, and surrounded by similar appalling circumstances. Can
moral principle be inculcated in such an atmosphere, and surrounded by
such influences? Must not degradation, vice, crime, be their natural, in-
evitable tendency? If they are not, in individual instances, they must be
taken as rare exceptions. “You can not degrade the physical man by a life-
long familiarity with scenes of filth and indecency, without debasing his
whole moral nature.”4?

The object of the measures we recommend is to remove filth and pre-
vent disease, to introduce those accommodations which allow, and reform
those habits which prevent, the elevation of the physical man, the social
nature and moral condition of fellow-beings. They are the best handmaids
we can give to prosperity, to morality, and to religion.

[A long quotation from John Simon has been removed to save space. Ed.]
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V1. It should be approved because the PROGRESS OF THE AGE DEMANDS IT.

The half century just now drawing to a close, is a wonderful period in
the world’s history. Inquiry and discovery have been abroad in the earth.
New facts and new truths been ascertained—new sciences have been de-
veloped, and boundaries of old ones have been greatly enlarged. These
discoveries have produced revolution after revolution,—have multiplied
the means of convenience, comfort, luxury,—until our social and practical
life is a very different thing from the social and practical life that existed
ago. And were it not that we have grown up with the results, they would
appear almost beyond the limits of reality or possibility.

[Discussions of progress in the fields of transportation, electricity, and
chemistry have been deleted to save space. Ed.]

Do not these characteristics of the age demand that something should be
done for Sanitary Reform? Shall preserving our lives, and of invigorating
our health, be the only art that shall remain in the same stationary position
which it has long existed; or that shall be permitted sometimes to make a
retrograde movement? Shall ignorance, presumption and apathy brood
over this most vitally important matter, while intelligence, attentive appli-
cation, and activity press forward other objects in their rapid career of ad-
vancement towards perfection? We have described the field of inquiry,—we
have shown that there is encouragement to labor; and we believe that in no
science or art,—in no department of knowledge or discovery, can more im-
portant or more useful achievements be made. Vaccination, etherization,
other preventive agencies, are great discoveries, but not greater than other
and similar ones which are destined hereafter to be known.

Observation and discovery in the cure and expulsion of disease after its
invasion we would not exclude, but would advocate and elicit in every
available and useful form; and we believe there is much in this depart-
ment of knowledge yet to notwithstanding the great progress which med-
ical science has made within the past few years. One of our most
intelligent and eminent physicians was lately asked—“Do you suppose
that the medical edge which shall admit the belief that further useful dis-
coveries cannot be made in the modes of treating disease?” “Certainly
not,” said he; “we are as yet only on the borders of ignorance!” This may be true
in many respects. Notwithstanding the brilliant discoveries that have been
made in physiology and in the various departments of medical science and
medical practice,—notwithstanding the more thorough education and the
more eminent medical skill that characterizes many physicians of the
present day,—there are few of them who have not sometimes discovered
the imperfection of human attainments, and the uncertainty that may yet
attend a practice guided by the highest medical skill. The measure we rec-
ommend is designed to pile up fact upon fact, in relation to life, disease,



LEMUEL SHATTUCK 259

and mortality, until their nature and laws are ascertained and demon-
strated ; and thus aid, in various ways: in increasing knowledge, in leading
to important discoveries, and in removing those uncertainties which at-
tend the practice and success of the profession. And in this way we shall
attempt to meet the demands of the age.

But the Sanitary Reform we advocate lies chiefly in another field of ob-
servation and discovery, which has as yet been very imperfectly explored.
This may be called the Province of Prevention—prevention of disease—
prevention of suffering—prevention of sanitary evils of every kind; and the
efforts of those who enter this hopeful province should be directed to the
discovery and the means of removal of the causes of these evils. Every ef-
fect must have a cause—every disease has its cause. And the effort should
be to ascertain the exact relation which one bears to the other—what
known, exact and positive causes, will produce a known, exact and posi-
tive disease, or a sanitary evil of any specific kind, and none other. And is
not this as far within the limits of possibility and certainty as is the treat-
ment and eradication of disease? Cannot the exact nature of an atmos-
pheric, local or personal cause of disease, and the exact personal condition
with which it most easily assimilates, and which it most easily affects, be
definitely and accurately ascertained? If such a desirable discovery could be
made, what manifold blessings on humanity would it confer! We know
that a human body, unaltered from its original organization or functions,
coming in contact with the virus of small-pox, either inhaled while floating
in the atmosphere, or imbibed by outward contact or inoculation, will pro-
duce a specific effect,—a specific disease. Here is cause and effect of a
known and exact relation to each other. We know, too, that vaccination,
properly performed, will alter the original organization or functions, so
that the same virus will not in either way take effect. Here is another exact
cause and effect whose relations are equally known. This is a discovery
which has, within the last fifty years, saved thousands and thousands of
lives, and might have saved thousands more, had it been universally ap-
plied. Now it is but fulfilling the demands of the age to press inquiries vig-
orously, and to endeavor to discover the causes of every disease which may
attack the human body. If the same exact and definite information could be
obtained, as to the causes of cholera, dysentery, scarlatina, typhus, con-
sumption, and the other grave diseases, to which we are subject, and as to
the particular condition of the individual which they most easily affect, how
much might be done for the avoidance of those diseases by the removal of
their causes! How many lives might be saved, how much suffering might be
prevented! Does not the spirit of the age then demand the approval of a
measure which promises to do this great,—most important work?*?

VIL. It should be approved because 1T INVOLVES AN IMPORTANT DUTY.

If a measure is practical, useful, economical, philanthropic, moral, and
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demanded by the spirit of the age, it needs no argument to show that it is
our duty to approve it. And if such is our obligation, nothing further need
be said. For, in our judgment, whoever violates a known duty is guilty of
crime, and justly makes himself liable to its penalties. If an individual swal-
lows poison, and death immediately follows; or if, by improper eating,
drinking, or course of life, he gradually debilitates his constitution, and
death is the ultimate consequence, he violates a known law, neglects his
duty, and justly suffers the physical penalties of his guilt. If we, as social be-
ings, make no effort to elevate the sanitary condition of those around us by
removing the causes of disease, we violate a known duty, and make our-
selves justly guilty and liable to punishment; and we shall inevitably be
punished, either by suffering sickness, or by death, or in some other way. If
a municipal or state authority neglects to make and execute those sanitary
laws and regulations on which the health and life of the people depend,
they violate a known duty, and are justly chargeable with guilt and its con-
sequences; and they will certainly be punished, either by means of less ca-
pacity for labor, of increased expenditures, of diminished wealth, of more
abject poverty and atrocious crime, or of more extended sickness and a
greater number of deaths; or in some other form. These are the physical
and social consequences of a neglect of sanitary duty. But there are others;
and we would mention them with all that regard which is their due.

It has already been said that the first sanitary laws were the direct reve-
lation of the Divine Lawgiver; and that they have been further developed
in the successive ages of the world. These laws are now, to some extent,
well understood. And may we not conclude that we shall be brought to an
account for the manner in which we have observed and obeyed them?
May we not reasonably believe that we shall hereafter see the wisdom of
that providence which produces the earlier and later deaths, the physical
sufferings, and the innumerable sanitary evils which surround and afflict
us in this world,—that they were the just and inevitable result of violations
of those sanitary laws which were given us for our guidance and
happiness,—and that these evils might have been avoided if these laws had
been understood and obeyed? May it not then appear that many a law-
maker, many a public administrator, and many a private individual, has
been guilty of robbing others, and of robbing himself, of health and of
life,—all that is dear on earth;,—guilty of murders and of suicides;,—and
none the less fearfully real and punishable because they were unintended?
The possibility of such a result may well arrest universal attention. “In re-
gard to the whole range of the laws of health and life, Providence seems to
treat mere ignorance as an offense, and to punish it accordingly.” There is a
great social personal responsibility resting upon everyone in this matter;
and it is well that it should be felt in all its force and that all the duties
which it requires should at all and in all places, be wisely discharged.
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VIII. It should not be DISAPPROVED because OBJECTIONS MAY BE BROUGHT
AGAINST IT.

In the previous pages we have anticipated answers to some of the ob-
jections that may be brought against this measure. There are some others,
however, which require to be noticed.

1. It may be said,—“Your plan is too complicated; you require too much;
it will not and cannot be carried into operation.”

Before characterizing any measure, a candid mind will at least exam-
ine, and endeavor to understand it. There are some persons, however,
who, even without previous study or knowledge, and by a more casual
glance, deem to give an intelligent opinion whether a measure demerit.
Sometimes a plan may appear complicated before examination, but sim-
ple afterwards. It has been the fate of new measures, generally, to be thus
hastily judged. It was so in the first stages of the sanitary movement in En-
gland; and it is not supposed that our recommendations will be exceptions
to the general rule. Various reasons and motives operate upon the minds
of men to lead them to different conclusions. Ignorance, prejudice, inter-
est, or some other cause, may do it. We well recollect the remark of an in-
telligent and distinguished member of the Legislature, now deceased,
when the application for an act of incorporation for building a railroad be-
tween Boston and Worcester was under consideration, and his influence
was solicited in its favor:—“I have no objection,” said he, “to the passage
of the act, for the road will never be built;—it is impracticable. And if it
could be built, it would be perfect folly to do it,—it could not be sup-
ported.” He did not live twenty years afterwards to see $5,000,000 ex-
pended on the road, and 57 trains pass over it daily; a single passenger
train sometimes carrying 2,700 persons, and a freight train carrying 400
tons of merchandise! The plan for taking the census of Boston, in 1845,
was opposed by some, at its first introduction, because it was alleged to be
impracticable and useless. The result, however, proved it otherwise in
both respects; and the same plan, substantially, has since been approved
and followed in other cities, and has this year been adopted for taking the
seventh census of the United States. It was said that the laws for the regis-
tration of births, marriages and deaths could not be carried into operation;
and no special attempt was made to do it in Boston until 1849, when, by
a simple ordinance, it was successfully done. Similar illustrations might be
furnished in the history of the incipient stages of nearly all new measures
and enterprises; but after they have been put into operation, they have
been found so practical and so useful that it has been thought strange that
they were opposed, and that the same thing had not been thought of be-
fore! And in this light, we have no doubt, this measure will soon be
viewed.
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2. It may be said—"The measure is not applicable to this State; it may be
well enough in some other places and countries, but we do not suffer evils
which require such remedies for their removal; no people are more
healthy than we; we are well enough as we are.”

“We most cheerfully and most gratefully admit that in some of our
towns, and among some classes of our people, sanitary evils do not exist
to so great an extent as in some other places. But while we admit this, we
affirm, from the most authentic evidence, that in many places and among
many classes of our population,—in many families and among many
persons,—there is scarcely to be found, anywhere, more ignorance of the
laws of health, more disregard to proper sanitary regulations, and more
suffering for their neglect. Our towns, our cities, and our dwelling-houses,
it is true, are not so old, nor do many of them have so forbidding an exte-
rior, as many in Europe; but it does not take ages to convert a new
house,—a palace,—into a den of filth and disease. Conditions may exist,
and do actually exist, on open fields, on hill sides, in the interior of the
country, as well as in cities, favorable to the production of disease. A
whited sepulchre may be full of dead men’s bones (or causes that will pro-
duce them) and all uncleanness. Those who say that, in this State, the
measure is inapplicable, have yet to learn the condition of the people and
furnish themselves argument for its necessity.

How stand the facts? The average number of persons to a dwelling-
house in London, in 1841, was 7.5; in Liverpool, 6.9; in Manchester, 5.7; in
Edinburgh, 6; and in the whole of England, 5.4. And it has been said that,
in some of the districts in the city of London, sixty persons are to be found
in one house. The number of persons to a dwelling-house in Boston, in
1845, was 10.75; and, section of the city containing 3,131 inhabitants, the
number to each house was 37; and the space for each inhabitant, in the
whole district, including streets, was equal only to seven yards! This is
equal to some of the worst districts in Liverpool. One of this commission
predicted, years ago, that if the cholera or any other epidemic should ap-
pear in Boston, it would first take up its abode in such places. We refer to
from the valuable report of the City Physician, in the appendix, for evi-
dence of the fulfillment of this prediction. And it must be recollected that,
in these places, typhus, scarlatina, dysentery, and other epidemic diseases,
are doing daily what cholera does only occasionally. In these abodes “in-
fancy is made stinted, ugly, and full of pains,—maturity made old,—and
old age imbecile; and pauperism made hopeless every day.”

Much has been said of the sanitary evils of London,** where 32 per
cent. of the deaths are those of persons under 5 years of age, where the
average age of all, at death, is 26 years, and where the annual rate of
mortality for the whole population is 1 in 40. In Boston, from 1840 to
1845, 46.62 per cent. of all the deaths were those of persons under 5 years
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of age, and in some classes of the population more than 62 per cent. were
under that age; the average age of all that died in the same period was
21.43 years, and of the catholic burials, 13.43 years only. And the rate of
mortality for the whole population, for the last 9 years, was 1 in 39, and
for the last year, 1 in 26. And yet Boston is a “healthy place!” London, with
its imperfect supply of water*>—its narrow, crowded streets,—its foul
cesspools,—its hopeless pauperism,—its crowded grave-yards,—and its
other monstrous sanitary evils, is as healthy a city as Boston, and in some
respects more so. If sanitary reform is needed in one, it is needed in the
other also. And many of the country towns suffer a mortality nearly as
appalling,—and yet “this measure is not applicable to us!”

There is another consideration shewing the applicability of this mea-
sure. Under no government is human life more valuable than with us;
and under none is it more important that it should be preserved and in-
vigorated. If it is for the well being of society in Europe that human life
should be preserved,—if it is considered a high social and moral duty to
elevate it from a low to a high standard of health, where the poor houses
are crowded with inmates,—where labor is cheap, and where its products
add so little to general or to individual wealth, how much more is it for
the well being of society in this country to preserve human life, where la-
bor is in so great demand, and where each laborer, so long as he continues
in health, not only contributes to the general wealth, but provides for his
own individual independence! If sanitary reform is a duty there, where
the life of man is, in a pecuniary view, of so little value, how much more
is it duty here where it is of so great! And in a social and moral view the
contrast makes the obligation still more binding.

Another view of the subject may be presented in this connection. What-
ever may have been the sanitary condition of the people of Europe, some of
the most unfavorable specimens have emigrated to this country, bringing
with them and imitating the customs in which they were educated in the
land of their nativity. By these means many of the evils which have there
called so loudly for reform have introduced among us. Such evils cannot
be safely endured in this State. It is in vain for us to suppose that they can
be confined to the persons alone whom they immediately affect. We cannot
wall up the pestilence, or shield ourselves from its influence. It will diffuse
itself through the whole until all classes, to a greater or less extent, feel its
power,—until all persons and all interests, in all parts of the State, are af-
fected. We have shown that the public health is deteriorating,—that human
life, on the average, has been gradually growing shorter; and it may perhaps
be partly owing to this cause. And if we would arrest the downward ten-
dency, we must adopt, and carry forward an efficient plan of sanitary re-
form. All the arguments in its favor apply with tenfold more force here than
in foreign countries. Can anyone say with truth, in this view of the subject,



264 THE SANITARY REFORM MOVEMENT

that the measure is not applicable to us? We need such a measure to elevate
the sanitary and social condition of every part of the population.

We have said that great ignorance of the laws of a reckless disregard for
their requirements, prevail among a large portion of our native popula-
tion. And this is emphatically true; although as a people we may be gen-
erally educated,—possess great application and industry,—great energy
perseverance, yet at the same time we are sometimes led recklessly on by
desires for wealth, for self-gratification, in total ignorance of correct sani-
tary laws, or in total disregard of the duties of preserving our own lives
and the lives of others. These dangerous sanitary habits should be dis-
carded, and more safe and correct ones substituted in their places. And in
no class of our people, among few or no individuals, does there exist a
state of health so high that no higher can be attained. By a clearer knowl-
edge of the physical laws, and a closer application of those laws to habits,
regimen and training, to local and atmospheric influences, a much higher
vigor, a greater power of endurance, and a more full enjoyment of life
may be attained by every class of the people. And will not this measure
greatly aid in the accomplishment of this most desirable reform? Is it not
applicable to us,—to any people?

3. It may be said—*1 don’t think much of your statistics; you can prove
anything by figures.”

This is an oft-repeated remark, but in our judgment may be easily an-
swered. Statistics may be defined as the science or art of applying facts to the
elucidation and demonstration of truth. 1t is the basis of social and political
economy, and the only sure ground on which the truth or falsehood of
theories can be brought to the test. Mere columns of figures may or may
not be statistics. They form, in any case, a small part only of the illustra-
tion. Combination and deduction are required to give them full effect.
We belong to that class of statists, who have no particular fondness for
figures, though we have a great fondness for facts. We use figures as the
representatives of facts, not fiction,—of truth, not falsehood,—and find
them very convenient for that purpose. We find it very difficult to prove
or disprove many propositions without them. We are aware that some
persons have a great antipathy to facts and statistics; but in this “matter-
of-fact-age,” they are required; and they are far more useful and impor-
tant than the fiction and theory, the assumption and assertion, that
have occupied so much of public attention. We would follow, in esti-
mating human life and human health, in all their various departments,
bearings and relations, the same course that judicious men pursue in
other matters.

The state and condition, the statistics of a country, can be known only
by gathering together the facts as to its movements and progress; and the
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statesman looks at the figures which represent these facts, and combines
and deduces the truths they contain, for his guidance.

It is a fact that at an election Mr. A. received a certain number of votes,
and Mr. B. a certain other number, in each several towns. These facts, or
statistics, being gathered together and represented by columns of figures,
prove that Mr. A. received more votes than Mr. B., and is therefore elected.
Suppose you attempt to prove by these figures that Mr. B. was elected,
what process would you adopt?

It is not often that the judicious merchant or other man guesses, esti-
mates, or theorises on this or that kind of business,—on this or that man’s
account,—on his own profit and loss,—or on his own pecuniary sanitary
condition; but he goes to the statistics of his business,—the records of his
progress—his books; and he values and is guided by the definite facts thus
disclosed. So we prefer a definite fact, even if it appear as a statistical
truth, and represented by figures, to uncertain theory or vague specula-
tion and assumption.

It would be easy to illustrate, almost indefinitely, these general re-
marks, and to show the advantage and absolute necessity of this mode of
presenting truth, but we deem it unnecessary.

4. It may be said—*This measure will interfere with private matters. If a
child is born, if a marriage takes place, or if a person dies, in my house, it
is my own affair; what business is it to the public? If the person die at one
age or another,—if he die of one disease or of another, contagious or not
contagious, it’'s my business, not another’s,—these are private matters.”

Men who object and reason in this manner have very inadequate con-
ceptions of the obligations they owe to themselves or to others. No
family,—mno person liveth to himself alone. Every person has a direct or
indirect interest in person. We are social beings—bound together by indis-
soluble ties. Every birth, every marriage, and every death which, takes
place, has an influence somewhere; it may not be upon you or me now;
but it has upon some others, and may hereafter have upon us. In the rev-
olutions of human life it is impossible to foretell which shall prosper, this
or that,—whether I shall be a pauper or have to contribute to support my
neighbor, as a pauper,—whether I shall inherit his property or he inherit
mine; and every person should be willing, and even desirous, to place
within the reach of every other person, the fact that he has existed, and
the means of identification. This is the common right which the public
should claim of everyone, and the common privilege which everyone
should have in all others.

“A well-organized system of civil registration,” says the Edinburgh Re-
view, (Vol. XCII, for July, 1850, p. 43) “is one of the first wants of an en-
lightened people. No man in such a people is above or beneath the
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obligation of authenticating his existence, his claims on the protection of his
country, and his fulfillment of the duties of a citizen,—or of contributing
his individual quota of information, in what personally concerns himself or
his family, in reply to any system of queries which the government in its
wisdom may see fit to institute respecting them. Such information may be
regarded as a poll tax, which, in this form, a government is fairly entitled to
impose, which is at once the justest and least onerous of taxes; or rather it
may be looked on as a mode of self-representation, by which each individ-
ual takes a part in directing the views of the legislature in objects of univer-
sal concern. Nothing, therefore, can be more unreasonable than to exclaim
against it, or to endeavor to thwart the views of government in establishing
such a system,—nor anything more just than to guarantee its fidelity by
penalties imposed on false returns or willful omissions.”

Erroneous ideas on this subject have, to some extent, existed in the
minds of many persons. It has been thought that it was indelicate and im-
pertinent to be thus inquisitive; but happily these views are fast passing
away. It is becoming more and more apparent that such information is use-
ful to the public, to protect public rights and public health, and may be very
important to the individual, to protect personal rights and personal health.
And a little candid thought must convince every unprejudiced mind, that
immense benefit would result to the whole community and to each mem-
ber of it, by the adoption of this measure, and by the information which it
would elicit. A knowledge of these matters, alleged to be private, may be an
incalculable public benefit. Without it, any attempt to estimate the sanitary
condition of a place or a people, and the prevalence of different diseases,
will be nearly worthless. The results will be uncertain, and not reliable as a
correct basis on which to found remedies for improvement and progress.

5. It may be said—"This measure will interfere with private rights. If I
own an estate haven’t I a right to do as I please? to build upon it any kind
of house, or to occupy it in any way, without the public interference?
Haven't I a right to create or continue a nuisance—to allow disease of any
on my own premises, without accountability to others?”

Different men reason differently, in justification of selves, on this mat-
ter. One man owns real estate in an healthy locality; and if its condition
were known, it might affect its value. Another has a dwelling house unfit
residence of human beings; and he will oppose any efforts to improve it
because it will cost money, and he can in its present condition. Another
does business in a place where, and at a time when, an epidemic prevails;
and occupation may tend to increase it; and, if these facts were known, it
might affect his profits. These and similar may lead different minds to op-
pose this measure. How extensively such opinions prevail we will not at-
tempt to state. Some twelve years since one of this commission introduced,
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into the city council of Boston, an order of inquiry relating to a certain lo-
cality supposed to be unhealthy; but it was strongly opposed, because, as
was stated, it would impair the real estate in the neighborhood! There may
be individuals who place dollars and cents, even in small amounts, by the
side of human health and human life, in their estimate of value, and strike
a balance in favor of the former; but it is to be hoped that the number of
such persons is not large.

We subjoin extracts from three different authorities, which contain cor-
rect views on this subject:—

“Every man who chooses to hold property in a town must learn that
there are certain duties connected with that property by the very nature
of it, which must be fulfilled. He cannot use it as he would. He must, on
the contrary, submit to those wise legislative measures which in all ages
have been found necessary to protect the common weal. The attempt to
obtain exorbitant profit, either from the sale of land or the rent of houses,
must be curbed by a proper public spirit, and by the legislature declaring
what kind of streets and houses it will allow to be built, and how many
upon a given space. We must revert to the ancient laws, and permit noth-
ing to be done, come what may, which shall injure the health or comfort
of the inhabitants. But those who possess property must not imagine that
in doing this we shall interfere with their real interests; for in the moral
arrangements of the universe there are certain checks which infallibly
prevent our doing as we would in these matters. We may build double the
number of houses, and quadruple the population on any given space, but
sickness and death, and moral as well as physical degradation, will step in
and prevent our reaping the fruits we anticipate.”4¢

“One of the primary prejudices,—one of those least spoken of but most
felt,—which sanitary reform has to encounter, is a vague apprehension of
undue interference. All regulations for securing cleanliness and removing
filth, are apt to be considered as invasions of the privacy of the domestic
hearth and the person, and amounting to an impertinent intermeddling,
in matters concerning which it is insulting even to be inquisitive. But in
reality the object of sanitary reform is to free the citizen from the vile fet-
ters with which the acts of others have actually bound him, and to leave
him free to pursue the natural tendency towards civilization and refine-
ment, rather than to assume any arbitrary control over his actions. We be-
lieve it to be quite true that it always injures the individual to do for him
what he ought, and is able, to do for himself. But the operative workman
must live in the city, or starve; and if selfish wealth has made the city such
that he cannot find a cell in it which is not a living tomb, saturated with
corruption,—then he is not left to the freedom of his own actions, but is
subject to an abominable bondage caused by the conduct of others. The
strength and skill of Hercules could not enable the city artisan of Glasgow
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to live in purity; and if legislation cleanses the Augean stable, it is not doing
for him what he should have been left to do for himself, but only saving
him from suffering by the selfishness of third parties beyond his reach.”#”
“In the restrictions which prevent every man from his own profit or
gratification that which inflicts on neighbor a deadly injury, there is no
hardship;—it is simple justice. Our law requires that the railway company,
the master of steamboat, and the manufacturer of gunpowder, should re-
spectively conduct their operations so as not to endanger the safety of the
community; and there can be no reason why the same responsibility
should not be attached to those whose profitable occupation is building or
spinning. Such intervention on behalf of the public is not to be confounded
with the old sumptuary laws,—for it interferes with things, not with per-
sons; nor can it be compared to attempts to regulate labor and wages, or to
restraints on trade,—for it is not done to procure, artificial adjustment of
something which men can best for themselves, some speculative advan-
tage, but, on the principle of salus populi suprema lex, to protect one set of
human beings from being the victims of disease and death through the
selfish cupidity of others. The owner of the soil is the person who mainly
profits by the accumulation of a city—this, at all events, are advantages for
which he neither toils nor spins; and many of the princely fortunes of our
day have been created by the rapid rise,—often so far as the owner himself
may know, of city populations. It does not seem then to be a very hard rule
either of morality or law, that a proprietor who accumulates wealth by
means, shall be compelled to submit to regulations which, should they
even in some degree reduce the amount of his gains, may be a security,
against the lives of those who by the necessities of their position are en-
riching him, from being sacrificed to his avarice or his recklessness. While
he derives a profit by letting out his square yards of the earth’s surface, it
surely is not unfair that he should become bound not to it to the occupant
perforated throughout with pitfalls in which health and life may be lost.”48
“It is the common right of the neighborhood,” says Dr. Simon, “to
breathe an uncontaminated atmosphere; and with this common right nui-
sances must be considered to clash. It might be all infraction of personal
liberty to interfere with a proprietor’s right to make offensive smells within
the limits of his own tenement, and for his own separate inhalation; but
surely it is a still greater infraction of personal liberty, when the proprietor,
entitled as he is to but a joint use of an atmosphere which is the common
property of his neighborhood, assumes what is equivalent to a sole posses-
sion of it, and claims the right of diffusing through it some evanescent ef-
fluvium which others, equally with himself, are thus obliged to inhale.”
Such are the opinions of some of the most eminent authorities in En-
gland on this matter; and they are sanctioned by the highest judicial tribu-
nal in our own State. There have been few decisions in our courts, in cases
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for violations of the sanitary laws of the Commonwealth; but such as have
been made are in opposition to the principle of this objection, and in ac-
cordance with the views here presented.*’

6. It may be said,—"Your measure will create an unnecessary expense;
the State already spends too much money; we cannot afford it.”

Everyone should reflect that this is not an expense, but an investment,—
a saving,—a “stitch in time,” which is designed to add to the wealth and not
to the poverty of the Commonwealth; and such we have proved will be the
result. Expenditures for celebrations, and for various temporary or other
purposes, and of doubtful expediency, more than sufficient for this purpose,
are often made within this State, without opposition and without counting
the cost; and why should the trifling outlay for this most” useful measure be
urged to defeat it? But we have already demonstrated the economy of the
measure (especially in pages 250 to 260) and we deem it useless to reply
further to such as may still persist in this making.

7. It may be said—"If you diffuse information on matters generally
among the people, will you not make every person his own physician?
will you not increase, and press quackery; and thus magnify and not di-
minish the sanitary evils which it is your purpose to prevent?”

It seems to us that this measure will have an effect opposite to the one
here supposed. It is not intended, in the least degree, to usurp or to inter-
fere with the duties of the physician, in the cure of disease, but to aid him
in his efforts, and to dignify the importance of those efforts. It is, however,
intended to teach the people so much of their physical organization, and
so much of the influences that act upon them, that they may know, and
be led to avoid, the causes of disease, and thus escape the infirmities, the
sufferings, and the consequences of sickness. This measure will teach to
obtain proper medical advice when they are sick, and not to tamper with
themselves or with their diseases, by unsuitable or dangerous remedies,
nostrums or drugs, ignorant of their applicability to their own particular
cases. It will lead them to understand when or in what stage of the dis-
ease, it is best to obtain professional advice; from whom to obtain it; and
to discriminate between the good and the bad. Ignorance permits a cause
of disease to operate unchecked until the disease itself actually invades the
system; and the same ignorance permits the disease to make such ad-
vances before advice is obtained, that it is often impossible to arrest it. In-
telligence, on the other hand, understands and avoids the causes of
disease; or if disease should happen to have made its attack, the same in-
telligence will require medical advice of the kind at the commencement of
the disease, when advice is most useful, and when the power of medical
remedies is most decisive. And this intelligence will preside over all the
management of the sick room; and thus second all the efforts of the medical
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adviser, and give all possible effect to the remedies used for the expulsion
of the disease. Ignorance and assumption constitute the essence of quack-
ery; intelligence and a desire to do right, contemn it; and this measure is
designed to prevent the former, and promote the latter.

8. It may be said,—*If you say so much about health and disease you will
excite the alarm of the people, and create more disease than you prevent.
It is better to let a place that is unhealthy remain so, unimproved, than to
alarm the people about it.”

If a place is unhealthy, and on that account an improper place of resi-
dence, does not a feeling of common humanity require that it should be
known? If people are on the brink of a dangerous precipice, shall they not
be told of their danger?—shall they be permitted to pursue their course to
destruction, for fear of exciting their alarm? Is not a knowledge of their
condition their only safety? The objection, in our judgment, instead of be-
ing a reason for the rejection of this measure, is a powerful one for its ap-
proval. “To be forewarned is to be forearmed.” It is only those who know
their capabilities and their liabilities,—who know their dangers and means
of removal or escape, that are confident and unalarmed. The ignorant, un-
conscious of the means of mitigation, are more likely to be timid, alarmed,
and to be overpowered with groundless fears, on the approach of danger.

Suppose that it should be ascertained, after careful and particular inves-
tigation, that a certain locality in the State is unhealthy,—that in that place
certain influences exist, and certain diseases prevail, that destroy, unneces-
sarily, a great amount of life, and produce a great amount of physical debil-
ity, and incapacity for labor. What is duty in such a case? To permit the evil
to remain unexposed, and the destruction of life and happiness to continue
unchecked? or to make known to the people the exact circumstances in
which they are placed, the causes of the sanitary evils which they sufter,
and the means of removal? Would not this knowledge lead them to adopt
those precautionary means which would reduce the amount of the evil, as
their only safety? or, if this were impossible, induce them to seek some
other place of abode? and under such circumstances would not such a re-
moval be a duty? Self-preservation on their part, and philanthropy on
ours, say so; and so in our judgment this objection is removed and ren-
dered powerless.

9. It may be said,—“1t will interfere with Divine Providence.”—*It was to
be so.”—“It was so ordered.”—“If we are to die of cholera, typhus, con-
sumption, or any other disease, it must be so,—it is useless and improper
for us to interfere.”

This is an old sentiment. It has formed a part of religious belief in dif-
ferent nations, from remote antiquity to the present time. Death, whether
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it come in the shape of a plague, mowing down its thousands, or as a soli-
tary messenger, slowly wasting or suddenly destroying the individual, has
been considered by many as the special Providence of God, with which we
ought not and cannot interfere. As late as 1720, when inoculation for the
small-pox, as a protection against the disease in the natural way, was in-
troduced into Boston, it was strongly opposed; and one reason given was,
that it would interfere with this Providence. And even in our day some
consider it a disobedience to a Divine command,—“in sorrow thou shall
bring forth,”—to inhale ether or any other agent to mitigate pain, or to al-
ter the character of labor!

We shall not attempt a discussion of any theological or philosophical
question, relating to the providential agency manifested by the Supreme
Governor of all things, in presiding over and governing the universe
which he has made; but we would view this great matter of life and health
in the same light that “we view all other matters with which they are con-
nected, and over which this providential agency is extended. We see
clearly the operation of cause and effect, we should see wise laws wisely
administered in every event that takes place in the universe. The hus-
bandman does not sit down by the side of his field, and wait until the time
of the harvest; and if he does not receive a crop, when he did not sow his
seed; or if he did sow, when he neglects the proper care of the growing
plant to protect it from injury,—from weeds, noxious agents, or “filth” of
any kind,—say “it was to be so.” His agency, his care, his labor, is neces-
sary to success. So in almost every event of practical life, we act in direct
opposition to the very sentiment of this objection. If “it was to be so” is to
be written upon every effect, why do we send for a physician when we
are sick? Why do we take food to preserve life, or use means to cure dis-
ease? Why do we not let causes take care of themselves? Everyone, in ap-
plying the objection to practical life, must see its fallacy. We believe that
“God helps those who help themselves,” and none others. It was a maxim
of Dr. Chalmers, that “man should trust in God as if God did all, and labor
themselves as if man did all.”

Pain, suffering, and the various physical evils to which we are exposed,
may not seem to be a necessary part of the scheme of nature, but only as
incidental to it. They result from the violations of her laws; and are per-
mitted for wise purposes, perhaps for the discipline and development of
our physical and moral powers. In the operation of epidemic diseases
some innocent may suffer; but they are individual exceptions to the gen-
eral role; and they come like drought or blight upon the labors of the hon-
est husbandman. It is easy to perceive that the sources of many, even a
vast majority of these evils, may be removed by those who suffer from
them; and that they do not lie so deep that human agency cannot discover
and destroy them. Man has a power to wield over and to expel disease. It
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has been asserted, by high authority, that “it would be possible to banish
nearly all disease from the earth, and to restore man to his pristine vigor.
If such a belief be true, that afflicting contrast between the sufferings of
mankind, and the beauty and beneficent ordering of the universe, disap-
pears. The source of the contrast is found to be within us,—the fountain of
the evil is in: ourselves. We are our own tormentors, and are not merely
the prey and unresisting victims of powers higher than ourselves.”>°

10. It may be said,—“We acknowledge that all you say is reasonable and
cannot well be gainsayed; but we are a business-like, a money-making,
and money-loving people. We are too much occupied to consider these
matters. So many other things take up our attention that we haven’t time
to examine, much less to carry out your measure; our people are not up to
it yet.”

We are fully aware of the prevailing tendencies of the public mind, and
of the indifference and apathy with which subjects relating to health are
generally regarded. It is times when epidemic diseases prevail, or when
we are reminded of their effects by our own sufferings or losses, we are
excited and interested. We are too much inclined to consider health as a
matter “belonging to the doctors and not to us,” and to depend upon them
for a supply; that money is best obtained and time is best employed, when
the dollar is sought, and desire is gratified, without regard to the sanitary
consequences of any particular mode of doing it. Some strange anomalies
and inconsistencies are found in society as at present constituted.

“Money-loving!” And is this the only object of life? Are there none that
overlie it? And even if it be uppermost, are we pursuing the best means to
obtain it? It is true that most of us, when selecting an occupation, a place
of business, a place of residence, do not inquire into its sanitary influ-
ences, as we should do if we acted wisely: if it promises money we enter
into it generally with characteristic zeal, regardless of the consequences.
But how often do we have to learn that we committed an error! Instead of
gradually accumulating capital, while preserving and invigorating our
health: in a way which would give us a more prosperous, a happier and
longer life, we make a hazardous speculation and lose the whole. This is
the result of ignorance. It is worse than that. It is folly and crime thus to
rush recklessly into a sea of uncertainty, when safety and competence are
certainly attainable otherwise. Our thoughts receive a significant illustra-
tion in an extract of a recent letter from California. “Our party,” says this
writer, “four months ago, consisted of six persons, of whom two only are
now alive. Two died of a disease occasioned by over-exertion and im-
proper exposure at the diggings, on the El Dorado; one of a violent fever,
occurring after a scene of frolicking and dissipation in the village; and an-
other was murdered and robbed in his lodgings, of the few thousands of
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gold dust, which he had gathered by hard labor, and was about to carry
back to his native New England. We, who are alive, are doing tolerably
well, but work at great risk of property, health and life.” If these six per-
sons had known exactly their sanitary capability and liability, and what to
do and how to do it, they might have preserved their lives. They might
have wrought and acted so as to have avoided the causes of disease; or, if
this had been impossible, they might have had discretion enough to aban-
don their suicidal residence or employment. We would not discourage,
but encourage, energy and perseverance in every calling, but only in sub-
ordination to higher obligations, and in strict regard to the higher duties of
self-preservation and self-invigoration.

“We hav’'n't time!” Indeed! but we have time for other things,—for labor,
for leisure, for dissipation, for almost anything we desire to pursue. And to
what purpose more useful than the preservation of our lives and health
can we devote a portion of our time? If time is not taken by us, and used
by us, for this object, it will be taken by another agent; and we shall be
prematurely deprived of an opportunity of using it ourselves for any pur-
pose whatever. A shortened life and a debilitated frame, will be the conse-
quence of ignorance inattention; a lengthened life and an invigorated
constitution, of knowledge and application. In plain English, we have no
time means we have no pisposITION. If we have to examine and carry out this
measure we shall find time and ability to do it, and still have enough for
other purposes. “Where there is a will there is a way;” where there is a
disposition there is a time,—*"a time for all things.”

The younger portion of society may be taught the lessons of experience
which the elder portions have learned during a long life,—the physical
calamities to which they have been exposed, the mistakes they have made,
and the remedies reparation they have used. They may be told the best
course to pursue to invigorate and prolong their own existence. But how
few apply this instruction as a guide to their own in physical improvement!
How great a proportion say, “it will do well enough for old people to talk
so, but we are enough as we are, we live in another age;” and they neglect
and refuse to apply the useful instruction of others and wait until taught by
their own sad experience. They are then often too old to profit by it. They
did not learn how to live, until their life-time had nearly expired.

Our people spend an indefinite amount of money in the purchase, and
of time in the perusal, of the miscellaneous literature of the age; but a
book, written with ever so much talent and authenticity, which contains
facts relating to the in-comings and out-goings of human existence, and to
the rise and fall in the tide of human welfare,—matters which concern
and affect every member of society,—is too dry and statistical; it will not
interest; “we haven’t time to examine it!” An individual can announce
that he sells a patent medicine, which is alleged to be a cure for all diseases,
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and even those supposed to be incurable; and, by a systematic puffing, he
will command the public ear and amass a fortune by drafts upon public
credulity; but the man who announces, in plain and simple terms, a wise
and truthful plan for avoiding disease, for living without sickness and
without medicines, will be regarded with indifference, and informed that
“the people are not up to it yet.” A lecturer can announce a new system of
medicine, “electro-biological” or otherwise, and attract crowds of atten-
tive listeners, night after night; but if an earnest, thoughtful, honest man,
presents the simple, everyday, unvarnished principles, by which disease
may be avoided and the causes of disease removed, and the facts by which
these principles are demonstrated, he will find few listeners, and even
those whom he is fortunate enough to obtain, may pronounce him un-
worthy of confidence,—a visionary dreamer.

The upsetting of a pleasure-boat, drowning several persons; a ship-
wreck, consigning human life to a watery grave; the bursting of a steam
boiler, scalding and scattering those within its reach; a collision on a rail-
road, mangling or destroying the passengers; a fire, murder, suicide, or
other sudden and sad calamity, will sometimes occur and produce a gen-
eral public excitement. All the facts are gathered together and minutely
detailed in the newspapers; people collect in the streets, and in public and
private coteries, to talk the matter over; a strong sympathy is manifested
for the sufferers; judgment is immediately pronounced upon the guilty;
and a loud call is made for such a punishment as shall be a warning
against a repetition of the offence. But the dark stream of disease and
death, is every day and every hour crowded with victims, carried down
upon its ever flowing current beyond the limits of time, and all are un-
moved and without emotion or excitement. The people “have’n’t time to
consider it;” and make no attempt to arrest or lessen the amount of dis-
ease and death that constantly float, in their onward course, on these dark
waters. They never ask the question, Can this mortal current be stayed,
the number of these victims lessened, the amount of this human
wretchedness and human woe mitigated or prevented? And even when
informed, in a demonstration as clear as meridian light, that it may be done,
they make no effort to do it, and reply, “We are not up to it yet; you are
before your time; you were born in an age too soon!”

s

Here we might rest our labors; but we cannot close our report without
a few words of appeal which our subject suggests.

1. It appeals to Physicians. “The members of our profession,” says an
eminent medical authority, “who have already embarked in this most
righteous crusade against physical corruption, cannot but feel themselves
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encouraged by the sympathy and cooperation of the clergy; and who have
not yet taken any part in furtherance of the cause, may perhaps find a
motive to exertion in the interest with which it is regarded by the mem-
bers of other professions, and by society at large. But a sense of duty, far
more than the mere force of example, ought to enlist the medical man in
this holy warfare. No member of society is to cognizant as he is of the facts
of the case, or better prepared to interpret and enforce them; no one is less
open to the suspicion of mean or unworthy motives; and no one has such
frequent opportunities of converse with men of every degree. If he, who
knows so much should appear indifferent or, what is worse,—from the
bad habit of looking at the routine practice of his profession as the only
honorable occupation of a medical man, and the work of palliation as his
only duty,—should speak slightingly of this higher work prevention, and
carp at the efforts of others on the pretence that they are given to exag-
geration; society would soon catch his tone of thought and feeling; and a
cause which, on reflection and careful examination, he would be con-
strained to support, must suffer irreparable injury. If, on the other hand
he could be induced to exert himself heartily, but discretely in favor of
sanitary measures, and to bring his influence to bear on those with whom
his professional avocations place him in communication, it is impossible to
over-estimate the good he may be the means of effecting.”>!

2. It appeals to Clergymen. Their official duties lead to visit the sick and
the dying; and they should be forcibly impressed with the truth that the
architect and the scavenger,—that sanitary reforms in their various modes
of operation,—are their best colleagues. They should see and feel, that re-
moving physical suffering and raising the social and personal condition of
the sufferer, is the surest Way of gaining access to the heart, and of mak-
ing their warnings, their instructions, and their consolations effectual;
that the easiest and most permanent impressions are those made before
the body and the mind become degraded in filth, stupefied by disease, or
hardened and seared in guilt. In their personal intercourse and in their
preaching, they should diffuse sanitary information, and urge the impor-
tance of sanitary measures. A weighty responsibility rests upon such men,
and it becomes them to feel it, and to make themselves perfect masters of
the subject, that they may use the information wisely and usefully in
helping forward one of the greatest reforms of the age.

3. It appeals to Educated men of all classes. As a matter of intense interest,
as a matter requiring profound investigation, as a matter of useful science,
few subjects can be presented to an intelligent mind which promises more
satisfactory results than the sanitary movement. For these objects alone it
is worthy of being studied. But when it is viewed, in its personal and so-
cial relations to man and mind, it, in many respects, transcends all other
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matters. To those, who, by education, are qualified for the labor, few ob-
jects present a greater or more extended field of usefulness. Educated men
and educated women too, who make themselves masters of sanitary sci-
ence, may, by their pens, by their oratory, and by their personal influence,
do an amount of good of which few or any or us have as yet an adequate
conception. Such labors, judiciously conducted, would exert a mighty in-
fluence on the happiness of the race and its unborn millions. On such per-
sons also rests a great responsibility. “I would beg you to consider,” says
Dr. Simon, “the incalculable good which may be conferred on the poorer
classes of society by the direct educational influence of those in better and
more enlightened circumstances. When I say that the social sanitary er-
rors, to which I have particularly referred, would gradually but swiftly
vanish under the influence of education, I do not mean that the cure
would be in learning to read and to write, though these attainments, of
course, would largely increase the present usefulness and market value of
their possessor. The education to which I refer, as an all-important influ-
ence for sanitary progress, is that which would consist in exhibiting to the
lowest classes of society frequent practical evidences of the attainability
and of the advantages of higher civilization; an education which, by mod-
els and examples, would lead them to know cleanliness from dirt, decency
from grossness, human propriety from brutish self-abandonment; an edu-
cation which, by sensible experience, would teach them to feel the comfort
and the profit of sanitary observances, and would apply their instinct of self
preservation to the deliberate avoidance of disease.” Lord Morpeth uttered
this noble language in an address to his constituents, while the bill for pro-
moting the public health was pending in parliament:—“Let my country-
men condemn me as they may, only do not let them hold me; do not hold
the new parliament; do not let them hold themselves absolved, if they do
not, either in their places as members of parliament, or as constituents
keeping their representatives of their duty, insist upon early and efficient
legislation on this subject.”—“No one’s conscience, be they ministers of
state, be they members of parliament, be they members of corporations, or
be they citizens of any class, ought to hold themselves harmless, if in time
coming they offer any obstruction, or suffer any obstruction to be offered,
to the immediate adoption of sanitary reform.”>?

4. It appeals to the Wealthy and Philanthropic. The munificent charities of
the people of Massachusetts are well known. Many a one has given living
or testamentary evidence that there runs through our society a strong cur-
rent social sympathy, and a willingness and even a desire to dispose of
portions of the wealth, which has been bestowed upon us, for the relief
and elevation of suffering humanity. Among the different objects which
present themselves for these noble sympathies, we solicit for the sanitary
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movement a careful examination. In our judgment no object is of more
paramount interest and importance. Money used in collecting and diffus-
ing sanitary information; in the establishment and maintenance of institu-
tions designed to prevent sanitary evils; and in the various modes of
operation which may be devised and carried forward by energetic and
wise men, would prevent an amount of evil, and would accomplish an
amount of good, promised by few or no other means.

5. It appeals to the People. This measure is, unlike many others, limited
in its design and local or partial in its application. It reaches, and is in-
tended to reach, every person in every part of the State. If adopted and
properly carried into operation it will be universally felt,—by the profes-
sional man, the artisan and the laborer, by the rich and the poor; and the
general salutary effects will be gradual but perceptible and great, upon the
collective interests of the whole State, and upon the social and personal in-
terests of each individual. Every man in every station has a direct interest
in its success; and every one should do all in his power to establish and
make it successful. Everyone should, as far as possible, endeavor to under-
stand the character and design of the measure, and should commend its
principles to others; he should unite in forming local sanitary associations;
and in obtaining the passage of wise sanitary laws and regulations, and he
should assist the public authorities in carrying them into operation. Every
person should endeavor to reform whatever sanitary evils may exist in his
own person and habits, and those of his family and neighborhood. And by
these means the sanitary movement will be accelerated, and sooner ac-
complish the high and noble purposes for which it is destined.

The sanitary reform we advocate is not like some of the popular reforms
of the age. It rests upon no visionary theories, conceived alone in the closet,
or by some impracticable enthusiast. It aims at the establishment of no ab-
stract principle, with no definite, practical bearing or application. It is not
radical in its character or tendency; does not seek to overturn nor upturn
any social, political or religious sentiment or institution; nor abrogate any
constitutional or statute law. It interferes with no man’s rights,—pecuniary,
social, political or religious. But it takes things as they are; looks upon man
as it finds him; allows him to enjoy the institutions with which he is fa-
vored; and gives him the means of living longer, and of enjoying more while he does
live. There is in this no transcendentalism, or other ism or ology, to which
any reasonable objection can be made; though it transcends, in its simplic-
ity, in its practical utility, and its substantial, everyday, universal benefits, all
other reforms. Every person, in every situation can do something to pro-
mote this reform; and every such effort wisely directed, will increase the
amount of his own, individual enjoyment, and add to the aggregate enjoy-
ment of the people of the whole Commonwealth.
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6. It appeals to the Periodical Press. In this country almost every adult
reads. Indulgence in the luxury of a newspaper is a universal characteris-
tic of our people; and by the power of steam the press is able to furnish
this luxury in an unprecedented manner and in any desirable quantity.
We have watched with admiration, but not without fear, the growth and
influence of the mighty power of the free periodical press. It educates,
sways, shapes, and carries backward or forward, many an individual, and
often the public, too, in a career of infamy or in a career of glory. It as-
sumes an immense responsibility; and every press should feel it, and wield
its influence for good and not for evil.

We have stated that the periodical press generally in England, has been
in favor of sanitary reform. The “Times,” the “Morning Chronicle,” the
“Daily News,” the leading papers of Great Britain, and the exponents and
guides of public opinion in their respective spheres, and the other less
prominent publications of the daily press, as well as periodicals of a ditfer-
ent class, have advocated the cause with a talent, discretion and persever-
ance, which reflect upon them the highest honor. The combined
influence of the excellence of the cause, and of the force of public opinion,
has silenced all opposition; and sanitary reform has now taken its place
among the most prominent subjects of interest among all classes of people
throughout the kingdom.

The subject appeals to the periodical press in this country to imitate so
noble an example. It is a subject bounded by no sectional interests and
no party lines, but is of universal concern and of unbounded application;
and one in which press, of any character, may safely and properly em-
bark. Every one that aids in its promotion advocates a measure which
certainly can do no harm, and may,—judging from all past experience,—
do immeasurable good; and everyone that opposes it, or throws obsta-
cles in the way of its advancement, lends its aid, not only to defeat a
harmless measure, but one designed to promote the progress and eleva-
tion of society and the best interests and well being of the human race. It
will be an earnest of success if the periodical press shall zealously engage
in this enterprise, as it will certainly find it for its interest to do, and sup-
port and defend the sanitary movement with the same talent and energy
that is devoted to matters considered of the highest importance. Editors
will there have discharged some what of the responsibility, which de-
volves upon them as guides of public opinion and well wishers to hu-
manity.

7. It appeals to Towns and Cities. On the municipal authorities of towns
and cities, depends the immediate execution of all sanitary laws and regula-
tions. They are required to perform an important duty. Thorough knowl-
edge of the condition of the people, and wise adaptation and administration
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of sanitary measures, will benefit and bless them. But blundering igno-
rance, or inconsiderate measures, or unwise administration, will not do it.
Life, health, physical happiness, and even the moral condition of a town,
may depend, in some degree, upon the adoption or rejection of proper san-
itary regulations. An immense responsibility then rests upon these local au-
thorities. And this impression should abide upon them, and they should be
led to act accordingly. If they do not it will be known. Cholera in one district
slays its thousands or its tens of thousands, and yet in another cannot find a
single victim; and the cause of this difference is attributable to certain sani-
tary conditions present in one case,—absent in the other. Cholera, typhus,
consumption, and other diseases, are “health inspectors, that speak in lan-
guage which none can misunderstand; they visit persons on polluted rivers,
the neglected lunatic in his cell, the crowded workshop, the establishments
for pauper children, the sides of stagnant sewers, the undrained city, the
uncleaned street, the cellar and the attic, as well as the fair open quarters
which strangers frequent and admire. The oversights, the errors, the crimes
of persons, who in responsible offices have charge of the health and life of
men, are proclaimed aloud by their inexorable voices.”*?

8. It appeals to the State. Under our constitution and laws “each indi-
vidual in society has a right to be protected in the enjoyment of his life.”
This may be considered in a sanitary as well as a murderous sense. And it
is the duty of the states to extend over the people its guardian care, that
those who cannot or will not protect themselves, may nevertheless be
protected; and that those who can and desire to do it may have the means
of doing it more easily. This right and authority should be exercised by
wise laws, wisely administered; and when this is neglected the State
should be held answerable for the consequences of this neglect. If legisla-
tors and public officers knew the number of lives unnecessarily destroyed,
and the suffering unnecessarily occasioned by a wrong movement, or by
no movement at all, this great matter would be more carefully studied,
and errors would not be so frequently committed.

Massachusetts has always been eminent among the American states.
Her metropolis has ever been the metropolis of New England. Her exam-
ple has been imitated and has been felt, wherever the sons of New En-
gland are found or the name of New England is known. Her deeds are
such as to justify even her own sons for an allusion to them.

Her puritan forefathers established the first system of self government,
combining law and order with liberty and equality and based upon pure
morality, universal education and freedom in religious opinion, as the
only foundation which can insure its permanency and prosperity. And in
her cradle was rocked the first child that drew its first breath under its be-
nign influence.
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She has her Concord, her Lexington, and her Bunker Hill, all marked;
as the first battle-fields in that great struggle which severed the children
from their soil was poured the blood of the most worthy and the most no-
ble patriots the world has ever known; and “the bones of her sons, falling
in the great struggle for independence, now lie mingled with the soil of
every state from New England to Georgia, and there they will lie forever.”

The thirteen united colonies furnished for the regular service of the
revolutionary army, besides militia, 231,779 men,—an average of 17,830
each. Of these, Massachusetts furnished 67,907, or 29 per cent. of the
whole, 35,968 more than any other state, and 50,077 men more than, or
nearly four times, her equal proportion.®* And she poured out her trea-
sure for the outfit and support of her sons in the regular or militia service,
and for the support of their families, whom they left behind, and for other
public purposes, in nearly the same proportion, and with the same liberal
hand, as she did her physical force and her blood.

She established, more than two hundred years ago, and near the begin-
ning of her existence, free schools, open alike to all; and they have been
cherished and supported, from that time to the present, by money drawn
from the treasuries of towns, replenished by taxes on the inhabitants. She
expended in this way, last year, for these free schools, $830,577.33,—a
sum equal to $3.87 for every child in the State between the ages of four
and sixteen. The whole State has been dotted over with schoolhouses like
“sparkling diamonds in the heavens,” giving intellectual light to all that
come within their sphere.

She established in the United States the first system for the public reg-
istration of births, marriages and deaths, by which the personal history
and identity, and the sanitary condition of the inhabitants, may be ascer-
tained. She founded the first Blind Asylum; the first State Reform School;
and aided in founding the first Deat and Dumb Asylum; and her money,
public and private, has flowed freely in the support of all the noble chari-
ties and religious enterprises of the age.

One of her sons first introduced into the United States the remedy of
vaccination for the prevention of small-pox, which has deprived that ter-
rific disease of its power, whenever used, and rendered its approach gen-
erally harmless. Another of her sons has the honor of making the great
discovery of etherization, by means of whose wonderful capabilities the
surgeon’s instrument is deprived of its sting, and labor of its sorrow; the
operator is permitted to pursue his work undisturbed, while the patient
remains passive, unconscious, and unmoved by the horrors which, with-
out it, might be inflicted. The blessings of this great prevention of human
suffering are acknowledged and felt the world over. For these and very
many other useful and honorable deeds which might be specified, she has
been named, by distinguished men of other states and countries, “the
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forefather’s land, the enlightened state,” “the patriotic
state,” “the philanthropic state,” “the leading state,” “the pattern state,”
“the noble state,” “the glorious old Bay state.” And many an ejaculation
has gone up in all sincerity, “God bless her;” “God save the Common-
wealth of Massachusetts!”

“There she stands;” a bright morning star in the system of the Union.
On the pages of her history are recorded the noble deeds which have
given her a good name and rendered her glorious. But her people demand
at her hands a more full enjoyment of life, and a more abundant diffusion
of its blessings; and no more noble and honorable and glorious page can
anywhere be found, than that which shall record the adoption of some
simple but efficient and comprehensive plan of Sanitary Reform; by which
the greatest possible amount of physical power may be produced, of phys-
ical suffering may be prevented, and the greatest possible amount of phys-
ical, social and moral employment, may be attained. “This is the true glory
which outlives all other; and shines with undying lustre, from generation
to imparting to its works something of its own immortality.”

All which is respectfully submitted.
Lemuel Shattuck,
N. P. Banks, Jr., Commissioners.
Jehiel Abbott,

Boston, April 25, 1850.
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CHAPTER 12

JOHN SNOW
(1813-1858)

Filthy water cannot be washed.
— African proverb

We're all downstream.
—Motto adopted for Windhorse Farm (a sustainable community),
Nova Scotia

JOHN SNOW WAS BORN IN YORK, England, on March 15, 1813, the eldest of nine
children born to William Snow and Francis (Askham) Snow. William Snow was
a farmer, though he managed to accumulate sufficient wealth to purchase
enough land to qualify as a landowner for the election of 1832. The family was
decidedly working class, as it lived right by the Ouse River, with the om-
nipresent risk of flooding. The Snows' residential neighborhood was one of the
worst drained sections of York, and the impact of such an environment during
Snow's childhood undoubtedly influenced his subsequent thinking about the
etiology of disease.

Snow was educated until the age of 14 at a common school for the area’s
poorest families. He then journeyed to Newcastle to apprentice with Mr. William
Hardcastle, a physician from whom he learned the intricacies of running a general
practice. At the conclusion of his training in 1833, he worked as an assistant to Dr.
John Watson, an apothecary who practiced in an area near Newcastle. The year
1834 saw Snow's return to York, joining the practice of Mr. Joseph Warburton, a
licensed apothecary. Apparently not satisfied with this setting, Snow moved to
Soho in London in 1836 to take advanced study at the Hunterian School of Medi-
cine. Sometime during 1836, Snow gave his first oration on behalf of a temper-
ance society, indicating his belief that all poisons are taken in orally.

In May 1838, Snow became a member of the Royal College of Surgeons, and
five months later, he received his apothecary license to practice medicine. He
opened a practice in Soho and continued with his medical studies at the Univer-
sity of London. He was awarded a Bachelor of Medicine degree from that uni-
versity in 1843 and, in 1844, a Doctor of Medicine degree.

282
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In 1838, the first of Snow's publications appeared—a letter to the editor of the
Lancet reporting on the dangers of using arsenic as a cadaver preservative. During
the next three years, Snow published a variety of pieces in the London Medical
Gazette, most of which focused on the physiology of respiration. Other publica-
tions followed, though there is no particular theme to them. It was not until the
December 1846 introduction of anesthesia to England that Snow began his re-
search into ether and chloroform. Within a year, he had published his first book
on anesthesia, quickly establishing himself as the British authority on the topic.
Snow attended Queen Victoria during the births of two of her children (in 1853
and 1857), administering anesthesia to eliminate the pain of labor.

Perhaps it was Snow's views regarding the mouth as the portal through
which all poisons gained access to the body or perhaps it was his outstanding
powers of observation that led to his theory of cholera as a waterborne infec-
tion. Snow's work on cholera began with his treatment of cholera patients dur-
ing the 1832 outbreak. Yet it was not until the late 1840s, with his medical
practice increasingly focused on the use of anesthesia, that Snow's attention
turned to cholera and its etiology.

Snow's work on cholera is reflected in two publications, one in 1849 and a
revision published in 1855. In these publications, Snow described his hypothesis
regarding a waterborne microorganism as the agent for cholera, transmitted in
the water supply and originating only from someone already infected. In 1854,
cholera reappeared, and the toll from it quickly mounted. In one section of Lon-
don near Snow's home in Soho, 600 persons died from the disease. Snow inves-
tigated and traced the outbreak back to the Broad Street pump. He presented
the results of his investigation to the local parish leaders, who did nothing. Con-
fronted with the ongoing epidemic, Snow went to the pump and removed the
handle. Although the action has been viewed by many as the triumph of public
health activism for over 150 years, the outbreak in the area around the pump
had already crested and was in decline when Snow removed the pump handle.

William Farr, in the Office of the Registrar General, using the same data
Snow had accessed, put forward an alternative theory for the 1854 cholera epi-
demic. He suggested it was related to altitude, that is, the higher one's house,
the lower the risk of cholera. For most of the public health establishment, Farr's
hypothesis not only fit the data as well as Snow's, but it also supported their
view regarding the importance of sanitary improvements, most of which were
being implemented in the lower-lying areas of London.

In 1855, Snow was elected president of the Medical Society of London. He
was also an active participant in both the London Epidemiological Society and
the Provincial Medical and Surgical Association after the publication of the 1849
pamphlet. He remained active in those societies after the appearance of the
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1855 revised edition and presented papers at the former in support of his hy-
pothesis. Although the 1855 book has inspired generations of epidemiologists,
it was not viewed as compelling at the time of its publication.

In the wake of the appearance of cholera in 1854, the government under-
took the restructuring of the public health establishment in London. Among the
issues it wanted addressed was the air pollution generated by factories in south
London. The solution put forward in proposed legislation was deemed so oner-
ous some factories would have been shuttered. The factory owners appealed to
Snow to testify to Parliament that the cause of the high rates of disease in south
London was not their factories. Snow did so, earning the enmity of the Lancet,
which blasted him in two editorials.

Snow died in London from the complications of a stroke that had incapaci-
tated him on June 16, 1858.

During the 1866 outbreak of cholera in London, William Farr analyzed the
mortality data for cholera and concluded Snow had been correct; altitude did
not figure into the etiology of the disease.

A NOTE ON THE TEXT

In 1848, cholera reappeared in Britain, and the resulting epidemic continued into
1849. Against this background, Snow published the first of his two major pieces
on cholera, a pamphlet titled simply On The Mode Of Communication Of Cholera.
In this pamphlet, Snow detailed his theory of cholera as a disease caused by an
agent transmitted in contaminated water. He suggested that water not contami-
nated by the agent (which had to come from another person already infected
with it) would not transmit the disease. This theory presented a direct challenge
to the sanitarians then in control of the nation’s public health establishment. The
medical community did not welcome Snow's hypothesis, with one reviewer
opining, “There is, in our view, an entire failure of proof that the occurrence of
any one case could be clearly and unambiguously assigned to water. . . . Notwith-
standing our opinion that Dr. Snow has failed in proving that cholera is commu-
nicated in the mode in which he supposes it to be, he deserves the thanks of the
profession for endeavouring to solve the mystery. It is only by close analysis of
facts and the publication of new views, that we can hope to arrive at the truth.”
Significantly, Snow was not ostracized by the medical establishment for this pub-
lication, and he continued to be recognized for his work on anesthesia.

The return of cholera in 1854 provided the opportunity Snow needed to sup-
port his hypothesis, and he made the most of the opportunity. Snow recognized
there had been a change in the water intake for the Lambeth Water Company
after the 1849 outbreak. The Lambeth had moved its water intake from the



JOHN SNOw 285

Thames upriver, reducing the chance of taking in water contaminated by the
cholera discharges of those in London infected with the causal germ. In one sec-
tion of south London, the Lambeth competed with the Southwark and Vauxhall
Water Company, which had not changed its source of water supply. He then
collected data reflecting deaths from cholera in this neighborhood in which the
water supplies came from different sources, yet everything else was the same—
a bona fide natural experiment. The cholera mortality rates among households
using water supplied by Lambeth were much lower than for those using water
provided by the Southwark and Vauxhall.

Snow also noted the occurrence of cholera in Golden Square, a short walk
from his house. He mapped the cases and concluded that the Broad Street
pump was the source of the outbreak. Snow observed the decline in the epi-
demic following his removal of the pump handle (though as noted above, the
act probably had little to do with the decline). Third, Snow illustrated the extent
to which his hypothesis accounted for many of the foci of cholera that had been
observed in England generally and in London specifically.
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On The Mode Of Communication Of Cholera
(1854, Abridged)

[The first edition was a pamphlet, whereas later editions incorporated much
additional material. Ed.]

The existence of Asiatic cholera cannot be distinctly traced back further
than the year 1769. Previous to that time the greater part of India was un-
known to European medical men; and this is probably the reason why the
history of cholera does not extend to a more remote period. It has been
proved by various documents, quoted by Mr. Scot,! that cholera was
prevalent at Madras in the year above mentioned, and that it carried off
many thousands of persons in the peninsula of India from that time to
1790. From this period we have very little account of the disease till 1814,
although, of course, it might exist in many parts of Asia without coming
under the notice of Europeans.

In June 1814, the cholera appeared with great severity in the 1st bat.
9th regt. N. L., on its march from Jaulnah to Trichinopoly; while another
battalion, which accompanied it, did not suffer, although it had been ex-
posed to exactly the same circumstances, with one exception. Mr. Cruik-
shanks, who attended the cases, made a report, which will be alluded to
further on.

In 1817, the cholera prevailed with unusual virulence at several places
in the Delta of The Ganges; and, as it had not been previously seen by the
medical men practising in that part of India, it was thought by them to be
a new disease. At this time the cholera began to spread to an extent not
before known; and, in the course of seven years, it reached, eastward, to
China and the Philippine Islands; southward, to the Mauritius and Bour-
bon; and to the north-west, as far as Persia and Turkey. Its approach to-
wards our own country, after it entered Europe, was watched with more
intense anxiety than its progress in other directions. It would occupy a
long time to give an account of the progress of cholera over different parts
of the world, with the devastation it has caused in some places, whilst it
has passed lightly over others, or left them untouched; and unless this ac-
count could be accompanied with a description of the physical condition
of the places, and the habits of the people, which I am unable to give, it
would be of little use.

There are certain circumstances, however, connected with the progress
of cholera, which may be stated in a general way. It travels along the great
tracks of human intercourse, never going faster than people travel, and
generally much more slowly. In extending to a fresh island or continent, it

286
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always appears first at a seaport. It never attacks the crews of ships going
from a country free from cholera, to one where the disease is prevailing,
till they have entered a port, or had intercourse with the shore. Its exact
progress from town to town cannot always be traced; but it has never ap-
peared except where there has been ample opportunity for it to be con-
veyed by human intercourse.

There are also innumerable instances which prove the communication
of cholera, by individual cases of the disease, in the most convincing man-
ner. Instances such as the following seem free from every source of fallacy.

I called lately to inquire respecting the death of Mrs. Gore, the wife of a
labourer, from cholera, at New Leigham Road, Streatham. I found that a
son of deceased had been living and working at Chelsea. He came home ill
with a bowel complaint, of which he died in a day or two. His death took
place on August 18th. His mother, who attended on him, was taken ill on
the next day, and died the day following (August 20th). There were no
other deaths from cholera registered in any of the metropolitan districts,
down to the 26th August, within two or three miles of the above place;
the nearest being at Brixton, Norwood, or Lower Tooting.

The first case of decided Asiatic cholera in London, in the autumn of
1848, was that of a seaman named John Harnold, who had newly arrived
by the Elbe steamer from Hamburgh, where the disease was prevailing. He
left the vessel, and went to live at No. 8, New Lane, Gainsford Street,
Horsleydown. He was seized with cholera on the 22nd of September, and
died in a few hours. Dr. Parkes, who made an inquiry into the early cases
of cholera, on behalf of the then Board of Health, considered this as the
first undoubted case of cholera.

Now the next case of cholera, in London, occurred in the very room in
which the above patient died. A man named Blenkinsopp came to lodge
in the same room. He was attacked with cholera on the 30th September,
and was attended by Mr. Russell of Thornton Street, Horsleydown, who
had attended John Harnold. Mr. Russell informed me that, in the case of
Blenkinsopp, there were rice-water evacuations; and, amongst other de-
cided symptoms of cholera, complete suppression of urine from Saturday
till Tuesday morning; and after this the patient had consecutive fever. Mr.
Russell had seen a great deal of cholera in 1832, and considered this a
genuine case of the disease; and the history of it leaves no room for doubt.

[Several pages of letters from other physicians citing their experiences in
treating cholera patients have been deleted here. Ed.]

It would be easy, by going through the medical journals and works
which have been published on cholera, to quote as many cases similar to
the above as would fill a large volume. But the above instances are quite
sufficient to show that cholera can be communicated from the sick to the
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healthy; for it is quite impossible that even a tenth part of these cases of
consecutive illness could have followed each other by mere coincidence,
without being connected as cause and effect.

Besides the facts above mentioned, which prove that cholera is com-
municated from person to person, there are others which show, first, that
being present in the same room with a patient, and attending on him, do
not necessarily expose a person to the morbid poison; and, secondly, that
it is not always requisite that a person should be very near a cholera pa-
tient in order to take the disease, as the morbid matter producing it may
be transmitted to a distance. It used to be generally assumed, that if
cholera were a catching or communicable disease, it must spread by efflu-
via given off from the patient into the surrounding air, and inhaled by
others into the lungs. This assumption led to very conflicting opinions re-
specting the disease. A little reflection shows, however, that we have no
right thus to limit the way in which a disease may be propagated, for the
communicable diseases of which we have a correct knowledge spread in
very different manners. The itch, and certain other diseases of the skin,
are propagated in one way; syphilis, in another way; and intestinal worms
in a third way, quite distinct from either of the others.

A consideration of the pathology of cholera is capable of indicating to
us the manner in which the disease is communicated. If it were ushered in
by fever, or any other general constitutional disorder, then we should be
furnished with no clue to the way in which the morbid poison enters the
system; whether, for instance, by the alimentary canal, by the lungs, or in
some other manner, but should be left to determine this point by circum-
stances unconnected with the pathology of the disease. But from all that I
have been able to learn of cholera, both from my own observations and
the descriptions of others, I conclude that cholera invariably commences
with the affection of the alimentary canal. The disease often proceeds with
so little feeling of general illness, that the patient does not consider him-
self in danger, or even apply for advice, till the malady is far advanced. In
a few cases, indeed, there are dizziness, faintness, and a feeling of sinking,
before discharges from the stomach or bowels actually take place; but there
can be no doubt that these symptoms depend on the exudation from the
mucous membrane, which is soon afterwards copiously evacuated. This is
only what occurs in certain cases of hemorrhage into the alimentary canal,
where all the symptoms of loss of blood are present before that fluid shows
itself in the evacuations. In those rare cases, called “cholera sicca,” in
which no purging takes place, the intestines have been found distended
with the excretion peculiar to the disease, whenever an examination of the
body has taken place after death. In all the cases of cholera that I have at-
tended, the loss of fluid from the stomach and bowels has been sufficient to
account for the collapse, when the previous condition of the patient was
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taken into account, together with the suddenness of the loss, and the cir-
cumstance that the process of absorption appears to be suspended.

The symptoms which follow the affection of the alimentary canal in
cholera are exactly those which this affection is adequate, and, indeed,
could not fail to produce. The analyses which have been made of the
blood of cholera patients show that the watery fluid effused into the stom-
ach and bowels is not replaced by absorption, or is replaced only to a small
extent. The analyses of Dr. O’Shaughnessy and others, during the cholera
of 1831-32, show that the amount of water in the blood was very much
diminished in proportion to the solid constituents, and that the salts of the
blood were also diminished. The analyses of Dr. Garrod and Dr. Parkes, in
the spring of 1849, were more numerous and exact.? The amount of water
in the blood of healthy persons is on the average 785 parts in 1000;
whereas, in the average of the analyses performed by Drs. Garrod and
Parkes, it was only 733 parts, while the amount of solid constituents of the
blood, relatively to the water, was increased from 215—the healthy
standard—to 267. The globules, together with the albumen and other or-
ganic constituents of the serum, amount in the healthy state to 208 parts
in 1000, while in the blood of cholera patients they amounted to 256
parts. The saline constituents in 1000 parts of blood are somewhat in-
creased, on account of the great diminution of water; but, when estimated
in relation to the other solid ingredients or to the whole quantity existing,
in the healthy body, the amount is diminished. Dr. Garrod is of opinion
that a chemical analysis will determine whether or not a specimen of
blood has been derived from a cholera patient.

The stools and vomited matters in cholera consist of water, containing a
small quantity of the salts of the blood, and a very little albuminous sub-
stance. The change in the blood is precisely that which the loss by the ali-
mentary canal ought to produce; and, indeed, it is physically impossible
that the alteration in the blood can be caused in any other way. The
sweating which takes place in an advanced stage of the disease may in-
crease the density of the blood to a trifling extent; but it does not come on
till the blood is already altered, and it is only a consequence of the dimin-
ished force of the circulation, like the sweating met with in collapse from
hemorrhage or severe injuries, and in faintness from venesection.

The loss of water from the blood causes it to assume the thick tarry ap-
pearance, so well known to all who have opened a vein in cholera. The di-
minished volume of the blood causes many of the symptoms of a true
hemorrhage, as debility, faintness, and coldness; while these effects are
much increased by its thick and tenacious condition, which impedes its
passage through the pulmonary capillaries, thereby reducing the contents
of the arteries throughout the system to the smallest possible amount, as
indicated by the small thready pulse. The interruption to the pulmonary
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circulation occasioned by the want of fluidity of the blood is the cause of
the distressing feeling of want of breath. Proofs of the obstructed circula-
tion through the lungs generally remain after death, in the distended state
of the pulmonary arteries and right cavities of the heart. The deficient
supply of blood to the various organs, and its unfitness to pass through the
capillaries are the cause of the suppression of the renal, biliary, and other
secretions. The cramps appear to consist chiefly of reflex action, caused by
the irritation, and probably the distension, of the bowels.

If any further proof were wanting, than those above stated, that all the
symptoms attending cholera, except those connected with the alimentary
canal, depend simply on the physical alteration of the blood, and not on
any cholera poison circulating in the system, it would only be necessary to
allude to the effects of a weak saline solution injected into the veins in the
stage of collapse. The shrunken skin becomes filled out, and loses its cold-
ness and lividity; the countenance assumes a natural aspect; the patient is
able to sit up, and for a time seems well. If the symptoms were caused by
a poison circulating in the blood, and depressing the action of the heart, it
is impossible that they should thus be suspended by an injection of warm
water, holding a little carbonate of soda in solution.

It has often been contended that the collapse of cholera cannot be the
mere result of the purging and vomiting, because, in some of the most
rapid and malignant cases, the amount of the stools and vomited fluid is
less than in milder and more protracted ones, or even in some cases in
which the patients recover. But, in the most rapid and malignant cases,
there is sufficient loss of aqueous fluid by the alimentary canal to alter the
blood into the thick tenacious state peculiar to this disease; and the fact of
more purging occurring in other cases which are more protracted, only
proves that, in these latter, absorption from the stomach and intestines
has not been altogether arrested, or that the stools have been diluted with
fluids drank by the patient. The loss of fluid in every case of fully devel-
oped cholera must be sufficient to cause the thickened state of the blood,
which is the cause of the algide symptoms; and the amount of malignancy
of the case must depend chiefly on the extent to which the function of ab-
sorption is impaired.

If absorption were altogether arrested in every case of cholera from the
beginning, the amount of discharge from the alimentary canal would not
equal that of a fatal hemorrhage, for the thickened blood which remains is
certainly not able to maintain life so well as the same quantity of healthy
blood. Indeed, it is easy to calculate the amount of fluid separated from
the blood, by means of the analyses previously quoted, and others which
have been made of the cholera stools. In some analyses of these evacua-
tions made by Dr. Parkes,®> the average composition in 1000 parts was
found to be 982.4 water and 17.6 solids; consequently, the problem is
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merely to find how much of such a fluid requires to be subtracted from
blood consisting of water 785 and solids 215, in 1000 parts, in order to re-
duce it to blood consisting of water 733 and solids 267. The answer to this
problem is that 208.5 parts would require to be subtracted from 1000
parts of blood. M. Valentin has estimated the average amount of blood in
the human adult at thirty pounds; and, therefore, the whole quantity of
fluid that requires to be effused into the stomach and bowels, in order to
reduce the blood of a healthy adult individual to the condition in which it
is met with in the collapse of cholera is, on the average, 100 ounces, or
five imperial pints. This calculation may be useful as indicating the
amount of fluid which ought not to be exceeded in the injection of the
blood vessels.

Diseases which are communicated from person to person are caused by
some material which passes from the sick to the healthy, and which has
the property of increasing and multiplying in the systems of the persons it
attacks. In syphilis, smallpox, and vaccinia, we have physical proof of the
increase of the morbid material, and in other communicable diseases the
evidence of this increase, derived from the fact of their extension, is
equally conclusive. As cholera commences with an affection of the ali-
mentary canal, and as we have seen that the blood is not under the influ-
ence of any poison in the early stages of this disease, it follows that the
morbid material producing cholera must be introduced into the alimen-
tary canal—must, in fact, be swallowed accidentally, for persons would
not take it intentionally; and the increase of the morbid material, or
cholera poison, must take place in the interior of the stomach and bowels.
It would seem that the cholera poison, when reproduced in sufficient
quantity, acts as an irritant on the surface of the stomach and intestines,
or, what is still more probable, it withdraws fluid from the blood circulat-
ing in the capillaries, by a power analogous to that by which the epithelial
cells of the various organs abstract the different secretions in the healthy
body. For the morbid matter of cholera having the property of reproduc-
ing its own kind, must necessarily have some sort of structure, most likely
that of a cell. It is no objection to this view that the structure of the
cholera poison cannot be recognized by the microscope, for the matter of
smallpox and of chance can only be recognized by their effects, and not by
their physical properties.

The period which intervenes between the time when a morbid poison
enters the system, and the commencement of the illness which follows, is
called the period of incubation. It is, in reality, a period of reproduction, as
regards the morbid matter; and the disease is due to the crop or progeny
resulting from the small quantity of poison first introduced. In cholera,
this period of incubation or reproduction is much shorter than in most
other epidemic or communicable diseases. From the cases previously



292 THE SANITARY REFORM MOVEMENT

detailed, it is shown to be in general only from twenty-four to forty-eight
hours. It is owing to this shortness of the period of incubation, and to the
quantity of the morbid poison thrown off in the evacuations, that cholera
sometimes spreads with a rapidity unknown in other diseases.

The mode of communication of cholera might have been the same as it
is, even if it had been a disease of the blood; for there is a good deal of ev-
idence to show that plague, typhoid fever, and yellow fever, diseases in
which the blood is affected, are propagated in the same way as cholera.
There is sufficient evidence also, I believe, in the following pages, to
prove the mode of communication of cholera here explained, indepen-
dently of the pathology of the disease; but it was from considerations of its
pathology that the mode of communication was first explained, and, if the
views here propounded are correct, we had a knowledge of cholera, be-
fore it had been twenty years in Europe, more correct than that of most of
the older epidemics; a knowledge which, indeed, promises to throw much
light on the mode of propagation of many diseases which have been pres-
ent here for centuries.

The instances in which minute quantities of the ejections and defec-
tions of cholera patients must be swallowed are sufficiently numerous to
account for the spread of the disease; and on examination it is found to
spread most where the facilities for this mode of communication are
greatest. Nothing has been found to favour the extension of cholera more
than want of personal cleanliness, whether arising from habit or scarcity
of water, although the circumstance till lately remained, unexplained. The
bed linen nearly always becomes wetted by the cholera evacuations, and
as these are devoid of the usual color and odour, the hands of persons
waiting on the patient become, soiled without their knowing it: and un-
less these persons are scrupulously cleanly in their habits, and wash their
hands before taking food, they must accidentally swallow some of the ex-
cretion, and leave some on the food they handle or prepare, which has to
be eaten by the rest of the family, who, amongst the working classes, often
have to take their meals in the sick room: hence the thousands of in-
stances in which, amongst this class of the population, a case of cholera in
one member of the family is followed by other cases; whilst medical men
and others, who merely visit the patients, generally escape. The post mortem
inspection of the bodies of cholera patients has hardly ever been followed
by the disease that I am aware; this being a duty that is necessarily fol-
lowed by careful washing of the hands; and it is not the habit of medical
men to be taking food on such an occasion. On the other hand, the duties
performed about the body, such as laying it out, when done by women of
the working class, who make the occasion one of eating and drinking, are
often followed by an attack of cholera; and persons who merely attend the
funeral, and have no connection with the body, frequently contract the
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disease, in consequence, apparently, of partaking of food which has been
prepared or handled by those having duties about the cholera patient, or
his linen and bedding.

Deficiency of light is a great obstacle to cleanliness, as it prevents dirt
from being seen, and it must aid very much the contamination of the food
with the cholera evacuations. Now the want of light, in some of the
dwellings of the poor, in large towns, is one of the circumstances that has
often been commented on as increasing the prevalence of cholera.

The involuntary passage of the evacuations in most bad cases of
cholera, must also aid in spreading the disease. Mr. Baker, of Staines, who
attended two hundred and sixty cases of cholera and diarrhoea in 1849,
chiefly among the poor, informed me, in a letter with which he favoured
me in December of that year, that “when the patients passed their stools
involuntarily the disease evidently spread.” It is amongst the poor, where
a whole family live, sleep, cook, eat, and wash in a single room, that
cholera has been found to spread when once introduced, and still more in
those places termed common lodging houses, in which several families
were crowded into a single room. It was amongst the vagrant class, who
lived in this crowded state, that cholera was most fatal in 1832; but the
Act of Parliament for the regulation of common lodging-houses, has
caused the disease to be much less fatal amongst these people in the late
epidemics. When, on the other hand, cholera is introduced into the better
kind of houses, as it often is, by means that will be afterwards pointed out,
it hardly ever spreads from one member of the family to another. The con-
stant use of the hand-basin and towel, and the fact of the apartments for
cooking and eating being distinct from the sick room, are the cause of this.

The great prevalence of cholera in institutions for pauper children and
pauper lunatics, whenever it has gained access to these buildings, meets
with a satisfactory explanation according to the principles here laid down.
In the asylum for pauper children at Tooting, one hundred and forty
deaths from cholera occurred amongst a thousand inmates, and the dis-
ease did not cease till the remaining children had been removed. The chil-
dren were placed two or three in a bed, and vomited over each other
when they had the cholera. Under these circumstances, and when it is re-
membered that children get their hands into everything, and are con-
stantly putting their fingers in their mouths, it is not surprising, that the
malady spread in this manner, although I believe as much attention was
paid to cleanliness as is possible in a building crowded with children. Pau-
per lunatics are generally a good deal crowded together, especially in their
sleeping wards, and as the greater number of them are in a state of imbe-
cility, they are no more careful than children in the use of their hands. It
is with the greatest difficulty that they can be kept even moderately clean.
As might be expected, according to the views here explained, the lunatic
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patients generally suffered in a much greater proportion than the keepers
and other attendants.

The mining population of Great Britain have suffered more from
cholera than persons in any other occupation, a circumstance which I be-
lieve can only be explained by the mode of communication of the malady
above pointed out. Pitmen are differently situated from every other class
of workmen in many important particulars. There are no privies in the
coal-pits, or, as I believe, in other mines. The workmen stay so long in the
mines that they are obliged to take a supply of food with them, which
they eat invariably with unwashed hands, and without knife and fork.
The following is a reply which I received from a relative of mine con-
nected with a colliery near Leeds, in answer to an inquiry I made:—

Our colliers descend at five o'clock in the morning, to be ready for work at six,
and leave the pit from one to half-past three. The average time spent in the pit
is eight to nine hours. The pitmen take down with them a supply of food,
which consists of cake, with the addition, in some cases, of meat; and all have
a bottle, containing about a quart of ‘drink.” I fear that our colliers are no
better than others as regards cleanliness. The pit is one huge privy, and of
course the men always take their victuals with unwashed hands.

It is very evident that, when a pitman is attacked with cholera whilst at
work, the disease has facilities for spreading among his fellow-labourers
such as occur in no other occupation. That the men are occasionally at-
tacked whilst at work I know, from having seen them brought up from
some of the coal-pits in Northumberland, in the winter of 1831-2, after
having had, profuse discharges from the stomach and bowels, and when
fast approaching to a state of collapse.

Dr. Baly, who has done me the honour of giving a very full and impar-
tial account of my views in his “Report on Cholera to the College of Physi-
cians,” makes the objection to what I have said about the colliers, that the
women and children who do not work in the mines, were attacked in as
large numbers as the men. I believe, however, that this is only what ought
to occur from the propagation of the cholera in the crowded dwellings of
the pitmen, in the manner previously explained. The only effect of its
communication in the pits would be, that the men and boys in a family
would have the cholera a day or two earlier than the women and chil-
dren; and if a special inquiry were made on this point, this would proba-
bly be found to be the case. It has often been said that, if cholera were a
communicable disease, women ought to suffer in much greater numbers
than the men, as they are employed in nursing the sick. I leave this objec-
tion and Dr. Baly’s to combat each other.

It is very probable that, when cholera occurs amongst people who are
employed in the preparation or vending of provisions, the disease may be
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spread by this means, although from the nature of the subject it is hardly
to be expected that the fact would be discovered. The following cases, per-
haps, afford as decisive proof of this variety of communication of cholera
as can be expected. In the beginning of 1850, a letter appeared in the
Provincial Medical and Surgical Journal, from Mr. John C. Bloxam, in the
Isle of Wight, being an answer to the inquiry on cholera by Mr. Hunt.
Among other interesting information, Mr. Bloxam stated, that the only
cases of cholera that occurred in the village of Carisbrook, happened in
persons who ate of some stale cow-heels, which had been the property of
a man who died in Newport, after a short and violent attack of cholera.
Mr. Bloxam kindly made additional personal inquiries into the case, in
consequence of questions I put to him, and the following is a summary of
the information contained in his letter:—

The man from whose house the cow-heels were sent for sale died on Monday,
the 20th of August. It was the custom in the house to boil these articles on
Monday, Wednesday, and Friday; and the cow-heels under consideration
were taken to Carisbrook, which is a mile from Newport, ready boiled, on
Tuesday the 21st. Eleven persons in all partook of this food, seven of whom
ate it without any additional cooking. Six of these were taken ill within
twenty-four hours after eating it, five of whom died, and one recovered. The
seventh individual, a child, who ate but a small quantity of the cow-heels,
was unaffected by it. Four persons partook of the food after additional cook-
ing. In one case the cow-heels were fried, and the person who ate them was
taken ill of cholera within twenty-four hours afterwards, and died. Some of
the food was made into broth, of which three persons partook while it was
warm; two of them remained well, but the third person partook again of the
broth next day, when cold, and, within twenty-four hours after this latter
meal, she was taken ill with cholera, of which she died. It may be proper to
mention, although it is no unusual circumstance for animal food to be eaten
in hot weather when not quite fresh, that some of the persons perceived the
cow-heels to be not so fresh as they ought to have been at the time they were
eaten, and part of them had to be thrown away a day or two afterwards, in
consequence of being quite putrid.

It is not unlikely that some of the cases of cholera which spring up without
any apparent connection With previous cases may be communicated through
articles of diet. It is the practice of the poor people, who gain a living by sell-
ing fruit and other articles in the streets, to keep their stock in very crowded
rooms in which they live, and, when visiting the out-patients of a medical
charity a few years ago, I often saw baskets of fruit pushed under the beds of
sick patients, in close proximity with the chamber utensils. I need hardly say
that if cases of disease were propagated in this way, it would be quite impos-
sible to trace them.
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If the cholera had no other means of communication than those which
we have been considering, it would be constrained to confine itself chiefly
to the crowded dwellings of the poor, and would be continually liable to
die out accidentally in a place, for want of the opportunity to reach fresh
victims; but there is often a way open for it to extend itself more widely,
and to reach the well-to-do classes of the community; I allude to the mix-
ture of the cholera evacuations with the water used for drinking and culi-
nary purposes, either by permeating the ground, and getting into wells, or
by running along channels and sewers into the rivers from which entire
towns are sometimes supplied with water.

In 1849 there were in Thomas Street, Horsleydown, two courts close
together, consisting of a number of small houses or cottages, inhabited by
poor people. The houses occupied one side of each court or alley—the
south side of Trusscott’s Court, and the north side of the other, which was
called Surrey Buildings, being placed back to back, with an intervening
space, divided into small back areas, in which were situated the privies of
both the courts, communicating with the same drain, and there was an
open sewer which passed the further end of both courts. Now, in Surrey
Buildings the cholera committed fearful devastation, whilst in the adjoin-
ing court there was but one fatal case, and another case that ended in re-
covery. In the former court, the slops of dirty water, poured down by the
inhabitants into a channel in front of the houses, got into the well from
which they obtained their water; this being the only difference that
Mr. Grant, the Assistant for the Commissioners of Sewers, could find
between the circumstances of the two courts, as he stated in a report that
he made to the Commissioners. The well in question was supplied from
the pipes of the Southwark and Vauxhall Waterworks, and was covered in
on a level with the adjoining ground; and the inhabitants obtained the
water by a pump placed over the well. The channel mentioned above
commenced close by the pump. Owing to something being out of order,
the water had for some time occasionally burst out at the top of the well,
and overflowed into the gutter or channel, afterwards flowing back again
mixed with the impurities; and crevices were left in the ground or pave-
ment, allowing, part of the contents of the gutter to flow at all times into
the well; and when it was afterwards emptied, a large quantity of black
and highly offensive deposit was found.

The first case of cholera in this court occurred on July 20th, in a little
girl, who had been labouring under diarrhoea for four days. This case
ended favourably. On the 21st July, the next day, an elderly female was
attacked with the disease, and was in a state of collapse at ten o’clock
the same night. This patient partially recovered, but died of some consec-
utive affection on August 1st. Mr. Vinen, of Tooley Street, who attended
these cases, states that the evacuations were passed into the beds, and that
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the water in which the foul linen was washed would inevitably be emp-
tied into the channel mentioned above. Mr. Russell, of Thornton Street,
Horsleydown, who attended many of the subsequent cases in the court,
and who, along with another medical gentleman, was to call the attention
of the authorities to the state of the well, says that such water was invari-
ably emptied there, and the people admit the circumstance. About a week
after the above two cases commenced, a number of patients were taken ill
nearly together: four on Saturday, July 28th, seven or eight on the 29th,
and several on the day following. The deaths in the cases that were fatal
took place as follows:—one on the 29th, four on the 30th, and one on the
31st July; two on August 1st, and one on August the 2nd, 5th, and 10th
respectively, making eleven in all. They occurred in seven out of the four-
teen small houses situated in the court.

The two first cases on the 20th and 21st were probably caused by the
cholera evacuations contained in the Thames water, as it came from the
waterworks, and they may be considered to represent about the average
amount of cases for the neighbourhood, there having been just that num-
ber in the adjoining court, about the same time. But in a few days, when
the dejections of these patients must have become mixed with the water
the people drank, a number of additional cases commenced nearly to-
gether. The patients were all women and children, the men living in the
court not having been attacked; they may have been out at work all day
and not have drank the water, but as the surviving inhabitants nearly all
left the place immediately after the above mortality occurred, I was not
able to ascertain whether this was so or not.

In Albion Terrace, Wandsworth Road, there was an extraordinary mor-
tality from cholera in 1849, which was the more striking as there were no
other cases at the time in the immediate neighbourhood; the houses op-
posite to, behind, and in the same line, at each end of those in which the
disease prevailed, having been free from it. The row of houses in which
the cholera prevailed to an extent probably at that time quite unprece-
dented in this country, constituted the genteel suburban dwellings of a
number of professional and trades people, and are most of them detached
a few feet from each other. They were supplied with water on the same
plan. In this instance the water got contaminated by the contents of the
house drains and cesspools. The cholera extended to nearly all the houses
in which the water was thus tainted, and to no others.

These houses were numbered from 1 to 17, in Albion Terrace, and were
supplied with water from a copious spring in the road in front of the ter-
race, the water of which was conducted, by a brick barrel-drain between
Nos. 7 and 8, to the back of the houses, and then flowed right and left, to
supply tanks in the ground behind each house, the tanks being made
of brickwork and cement, covered with a flat stone, and connected with
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each other by stoneware pipes six inches in diameter. A leaden pipe con-
veyed water from each tank to a pump situated in the back kitchen. There
was a cesspool behind each house, under the privy, and situated four feet
from the water tank. The ground was opened behind the houses No.1 and
No. 7, and the drains examined under the superintendence of Mr. Grant,
the Assistant-Surveyor to the Commissioners of Sewers. The cesspools at
both these places were quite full, and the overflow-drain from that at No.
1 choked up. At this house the respective levels of the cesspool and the
water-tank were measured, and the top of the overflow-drain from the
cesspool was found to be fifteen inches above the top of the tank, and
the intervening ground was very wet. The overflow drain mentioned
above had no bottom, or one so soft that it could be penetrated with a
stick; and it crossed, at right angles, above the earthenware pipe of the
water-tank, the joints of which were leaky, and allowed the water to es-
cape. Behind No. 7, Mr. Grant found a pipe for bringing surplus water
from the tanks, communicating with a drain from the cesspool; and he
found a flat brick drain laid over the barrel-drain before mentioned,
which brought the water from the spring. It appears, from a plan of the
property, that this drain, which was continued in a direction towards the
sewer in Battersea Fields, brought surface-drainage from the road, and re-
ceived the drains from the cesspools, the house-drains from the sinks in
the back kitchens, and the surplus water, or some of it, from the tanks.
There was every reason to believe that this drain was stopped up, but that
was not ascertained: at all events it as unable to convey the water flowing
into it during the storm on July 26th, as it burst near the house No. 8, and
inundated the lower premises of that and the adjoining house, No. 9 with
fetid water—and it was from this time that the water, which had occa-
sionally been complained of before, was found by most of the people in
these seventeen houses to be more or less impure or disagreeable. The
water broke out of the drain again at No. 8, and overflowed the kitchens,
during a heavy rain on August 2nd. It should be particularly remarked,
that the tanks were placed on the same level, so that pumping from one
would draw water from the others, and that any impurity getting into one
tank would consequently be imparted to the rest.

The first case of cholera occurred at No. 13, on July 28th (two days after
the bursting of the drain), in a lady who had had premonitory symptoms
for three or four days. It was fatal in fourteen hours. There was an accu-
mulation of rubbish in the cellar of this house, which was said to be offen-
sive by the person who removed it; but the proprietor of the house denied
this. A lady at No. 8 was attacked with choleraic diarrhoea on July 30th:
she recovered. On August 1st, a lady, aged eighty-one, at No. 6, who had
had some diarrhoea eight or ten days before, which had yielded to her own
treatment, was attacked with cholera: she died on the 4th with congested
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brain. Diarrhoea commenced on August 1st in a lady aged 60, at No. 3; col-
lapse took place on the 5th, and death on the 6th. On August 3rd, there
were three or four cases, in different parts of the row of houses, and two of
them terminated fatally on the same day. The attacks were numerous dur-
ing the following three or four days, and after that time they diminished in
number. More than half the inhabitants of the part of the terrace in which
the cholera prevailed, were attacked with it, and upwards of half the cases
were fatal. The deaths occurred as follows; but as some of the patients lin-
gered a few days, and died in the consecutive fever, the deaths are less
closely grouped than the seizures. There was one death on July 28th, two
on August 3rd, four on the 4th, two on the 6th, two on the 7th, four on the
8th, three on the 9th, one on the 11th, and one on the 13th. These make
twenty fatal cases; and there were four or five deaths besides amongst
those who were attacked after flying from the place.

The fatal cases were distributed over ten out of the seventeen houses
and Mr. Mimpriss of Wandsworth Road, who attended many of the cases,
and to whose kindness I am indebted for several of these particulars,
stated that cases occurred in the other seven houses, with the exception of
one or two that were empty, or nearly so. There were five deaths in the
house No. 6; and one of a gentleman the day after he left it, and went to
Hampstead Heath. The entire household, consisting of seven individuals,
had the cholera, and six of them died.

There are no data for showing how the disease was communicated to
the first patient, at No. 13, on July 28th; but it was two or three days af-
terwards, when the evacuations from this patient must have entered the
drains having a communication with the water supplied to all the houses,
that other persons were attacked, and in two days more the disease pre-
vailed to an alarming extent.

I had an opportunity of examining some of the water removed by Mr.
Grant from the tanks behind the houses No. 1 and No. 7, and also some of
the deposit which lay in the tanks to the depth of from six to nine inches.
The water was offensive, and the deposit possessed the odour of privy soil
very distinctly, I found in it various substances which had passed through
the alimentary canal, having escaped digestion, as the stones and husks of
currants and grapes, and portions of the thin epidermis of other fruits and
vegetables. Many of the patients attributed their illness to the water. This
is here mentioned to show that they had drunk of it, and at the same time
found that it was impure. As explaining, how persons might drink of such
water before finding out its impurity, it may be stated that the grosser part
of the material from drains and cesspools has a tendency, when mixed
with water, to settle rapidly to the bottom. The only houses supplied with
the same water, after passing the tanks in Albion Terrace, were four in
Albion Street; but three of these had been empty for months, and the
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fourth was inhabited by a gentleman who always suspected the water, and
would not drink it. There were two or three persons attacked with cholera
amongst those who came to nurse the patients after the water was con-
demned, and who, consequently, did not drink it; but these persons were
liable, in waiting on the patient, to get a small portion of the evacuations
into the stomach in the way first pointed out; and there might be food in
the houses, previously prepared with the tainted water. It is not here im-
plied that every one of the cases in Albion Terrace was communicated by
the water, but that far the greater portion of them were; that, in short, it
was the circumstance of the cholera evacuations getting into the water,
which caused the disease to spread so much beyond its ordinary extent.

The mortality in Albion Terrace was attributed by Dr. Milroy, in a pub-
lished report to the General Board of Health, chiefly to three causes: first,
to an open sewer in Battersea Fields, which is four hundred feet to the
north of the terrace, and from which the inhabitants perceived a disagree-
able odour when the wind was in certain directions; secondly, to a dis-
agreeable odour from the sinks in the back kitchens of the houses, which
was worse after the storm of July 26th; and lastly, to the accumulation in
the house No. 13, before alluded to. With respect to the open sewer, there
are several streets and lines of houses as much exposed to any emanations
there might be from it, as those in which the cholera prevailed: and yet
they were quite free from the malady, as were also nineteen houses situ-
ated between the sewer and Albion Terrace. As regards the bad smells
from the sinks in the kitchen, their existence is of such every-day and al-
most universal prevalence, that they do not help to explain an irruption of
cholera like that under consideration; indeed, offensive odours were cre-
ated in thousands of houses in London by the same storm of rain on July
26th; and the two houses in which the offensive smell was greatest, viz.
Nos. 8 and 9-those which were flooded with the contents of the drain—
were less severely visited with cholera than the rest; the inhabitants hav-
ing only had diarrhoea, or mild attacks of cholera. The accumulation in
the house No. 13 could not affect the houses at a distance from it. It re-
mains evident then, that the only special and peculiar cause connected
with the great calamity which befel the inhabitants of these houses, was
the state of the water, which was followed by the cholera in almost every
house to which it extended, whilst all the surrounding houses were quite
free from the disease. Indeed, the General Board of Health attributed the
mortality at this place to the contamination of the water, in a manifesto
which they published not long after Dr. Milroy’s report.’

Dr. Lloyd mentioned some instances of the effects of impure water at the
South London Medical Society, on August 30th, 1849.° In Silver Street,
Rotherhithe, there were eighty cases, and thirty-eight deaths, in the course
of a fortnight early in July of that year, at a time when there was very little
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cholera in any other part of Rotherhithe. The contents of all the privies in
this street ran into a drain which had once had a communication with the
Thames; and the people well situated very near the end of the drain, with
the contents of which the water got contaminated. Dr. Lloyd informed me
that the fetid water from the drain could be seen dribbling through the side
of the well, above the surface of the water. Amongst other sanitary mea-
sures recommended by Dr. Lloyd was the filling up of the well; and the
cholera ceased in Silver Street as soon as the people gave over using the
water. Another instance alluded to by Dr. Lloyd, was Charlotte Place, in
Rotherhithe, consisting of seven houses, the inhabitants of which, excepting
those of one house, obtained their water from a ditch communicating with
the Thames, and receiving the contents of the privies of all the seven houses.
In these houses there were twenty-five cases of cholera, and fourteen
deaths; one of the houses had a pump railed off, to which the inhabitants of
the other houses had no access, and there was but one case in that house.

The following instance, as well as some others of a similar kind, is re-
lated in the “Report of the General Board of Health on the Cholera of
1848 and 1849.”

In Manchester, a sudden and violent outbreak of cholera occurred in Hope
Street, Salford. The inhabitants used water from a particular pump-well.
This well had been repaired, and a sewer which passes within nine inches of
the edge of it became accidentally stopped up, and leaked into the well. The
inhabitants of thirty houses used the water from this well; among them there
occurred nineteen cases of diarrhoea, twenty-six cases of cholera, and twenty-
five deaths. The inhabitants of sixty houses in the same immediate neigh-
bourhood used other water; among these there occurred eleven cases of
diarrhoea but not a single case of cholera, nor one death. It is remarkable,
that, in this instance, out of the twenty-six persons attacked with cholera, the
whole perished except one. (p. 62)

Dr. Thomas King Chambers informed me, that at Ilford, in Essex, in the
summer of 1849, the cholera prevailed very severely in a row of houses a
little way from the main part of the town. It had visited every house in the
row but one. The refuse which overflowed from the privies and a pigsty
could be seen running into the well over the surface of the ground, and
the water was very fetid; yet it was used by the people in all the houses
except that which had escaped cholera. That house was inhabited by a
woman who took linen to wash, and she, finding that the water gave the
linen an offensive smell, paid a person to fetch water for her from the
pump in the town, and this water she used for culinary purposes, as well
as for washing.

The following circumstance was related to me, at the time it occurred,
by a gentleman well acquainted with all the particulars. The drainage
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from the cesspools found its way into the well attached to some houses at
Locksbrook, near Bath, and the cholera making its appearance there in
the autumn of 1849, became very fatal. The people complained of the
water to the gentleman belonging to the property, who lived at Weston, in
Bath, and he sent a surveyor, who reported that nothing was the matter.
The tenants still complaining, the owner went himself, and on looking at
the water and smelling it, he said that he could perceive nothing the mat-
ter with it. He was asked if he would taste it, and he drank a glass of it.
This occurred on a Wednesday; he went home, was taken ill with the
cholera, and died on the Saturday following, there being no cholera in his
own neighbourbood at the time.

There is no spot in this country in which the cholera was more fatal
during the epidemic of 1832 than the village of Newburn, near Newcastle-
upon-Tyne. We are informed, in an excellent paper on the subject by Dr.
David Craigie,” that exactly one-tenth of the population died. The number
of the inhabitants was five hundred and fifty; of these, three hundred and
twenty suffered from the epidemic, either in the form of diarrhoea or the
more confirmed disease, and the deaths amounted to fifty-five. Being
aware of this mortality, I wrote, about the beginning of the year 1849, to
a friend in Newecastle—Dr. Embleton—to make inquiries respecting the
water used at Newburn, and he kindly procured me some information
from the Rev. John Reed, of Newburn Vicarage, which I received in Feb-
ruary, as well as an answer written in the meantime. I learnt from these
communications that the people were supplied with water in 1832, as
they still were, from three wells, two of which were very little used, and
that the water in the third well was derived from the workings of an old
coal-mine near the village. The water of this well, as I was informed, al-
though generally good when first drawn, became putrid after being kept
two days. It was considered that the evacuations of the people could not
get into any of the wells; but the vicar thought that the water of a little
brook which runs past the village, and falls into the Tyne immediately af-
terwards, might find its way into that well which is chiefly resorted to. Pu-
trefaction, on being kept a day or two, is so much the character of water
containing animal matter, that, after receiving confirmation of my views
respecting the communication of cholera by water from many other
places, I wrote to Mr. Davison again on the subject, and he kindly took a
great deal of trouble to investigate the matter further. He informed me
that the brook was principally formed by water which was constantly
pumped from coal-pits in the neighbourhood. About half a mile before
reaching Newburn it received the refuse of a small village, and between
that village and Newburn it ran through a privy used by the workmen of
a steel factory. In Newburn this brook received the contents of the open
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drains or gutters from the houses. The drain which conveyed water from
a coal mine or drift not worked for a great number of years, to the well
mentioned above, passed underneath the brook at one part of its course,
and from that point ran alongside of the brook to the well,—a distance of
about three hundred yards. Mr. Davison said that it was disputed whether
there was any communication between the drain and the brook, but that
it was highly probable that there might be; and that an occurrence which
took place a few months previously seemed to prove that there was. Some
gas-water from the steel manufactory mentioned above got by accident
into the brook, and some of the people affirmed that the water in the well
was strongly impregnated with it.

The first case of cholera in Newburn was that of a young man living
close to the brook, about a hundred yards above the place at which it
passes the well. He was taken ill on the 29th December, 1831, and died, in
the stage of consecutive fever, on January 4th, 1832. There were some
cases of diarrhoea in the village, but no new cases of cholera till the night
of January the 9th, during which night and the following morning thir-
teen persons were taken ill. During the night of the 12th four persons
were attacked; by the 15th there were fourteen new cases, and on this day
the late vicar died—the Rev. John Edmonston. By the next day at noon
there were at least fifty new cases. A few days after this the disease began
to subside, and by the 2nd of February had almost disappeared. As several
days elapsed between the first case of cholera and the great outbreak, it is
probable that the water in which the soiled linen must have been washed,
and which would necessarily run into the brook, was the means of com-
municating the disease to the thirteen persons taken ill on the night be-
tween the 9th and 10th of January; unless, indeed, the intermediate cases
of diarrhoea could transmit the disease.

The following passage is from the report of Mr. Cruikshanks on the out-
break of cholera in 1814, previously alluded to as occurring in a battalion
on its march from Jaulnah to Trichinopoly.

It was the belief of the natives, strenuously fostered and inculcated by their
spiritual guides, that the epidemic was the immediate consequence of the
wrath of Heaven, outraged and insulted by the pollution of certain sacred
tanks, situated at the village of Cunnatore, in which sepoys® of low caste and
camp followers had indiscriminately bathed. Such we may not regard as af-
fording a very satisfactory solution of the difficulty, yet it leads, I think, di-
rectly to the true point of inquiry. At Cunnatore, the force was so encamped
that while the 5th Native Infantry on the right had their supplies of water
from wells, the puckallies of the 9th Native Infantry procured water for that
battalion from tanks situated on low ground on the left of the line. The fact,
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that the disease first broke forth in a day or two after passing Cunnatore, the
prevailing opinion of the natives, that it originated there, and that somehow
it was connected with the tanks; a desire to discover some one cause confined
in its influence and operation to one out of the two battalions: lastly, the diffi-
culty or impossibility of lighting on any other, all these led to inquiry, and to
ascertaining with a considerable degree of certainty, that each battalion was
supplied with water from a source distinct from the other.’

The cholera was said not to be at Cunnatore at the time the infantry
were encamped there, but this was probably a mistake.

The following quotation is from a letter by a medical officer in the
Black Sea fleet, dated Baljik, August 23, 1854, and published in the Med-
ical Times and Gazette of September 30th.

A week after the return of the fleet to Baljik, on the 7th of August, about four
thousand French troops encamped on the heights abreast our anchorage.
These were part of the first division of the army that had marched to Kostenje,
about ten days before. By it the first blood had been drawn on the part of the
allied army. The loss in battle was small, but they had encountered an enemy
more terrible than the Russians. The cholera had broken out among them,
and attacking four hundred on the first night had destroyed sixty. The total
loss had been something incredible. It was said, that out of eleven thousand
men, not less than five thousand had perished in a few days. This dreadful
calamity was attributed to drinking water from wells that had been poisoned
by, throwing in putrid carcasses.

Putting aside the question of intentional poisoning, which always presents
itself as the most ready way of accounting for such destruction, perhaps some
support to the theory, that water is the medium by which cholera poison is
conveyed, may be found in this circumstance, and in another of which I was
witness. These soldiers, wearied by marching from a focus of cholera infec-
tion, were seen, many of them, washing their persons and clothing in the
stream from which all the French ships of war, and the majority of the En-
glish fleet, obtained their supply of water. This was going on on the 7th and
8th, on the nights of the 9th and 10th, the disease burst out with great vio-
lence among the crews of several ships.

Some English ships were the first to suffer, on the night of the 9th, and
they proceeded to sea next morning. On the night of the 10th, other English
ships, and some of the French, began to suffer, and the latter in an almost
unparalleled manner.

The two admirals’ ships, Montebello and Ville de Paris, were terribly af-
fected. On the previous day they had been in as healthy a state as usual; and
in the night the cholera attacked, in the former, two hundred men, of whom
forty lay dead in the morning,; and in the Ville de Paris there were also many
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deaths. The French fleet sailed on the afternoon of the 11th; and the following
morning saw the English ships also at sea.

oo ool oo o

On this day (the 14th), about noon, the Britannia, which had left port in a
favourable condition, was attacked suddenly, and in twenty hours upwards
of fifty of her crew had expired. We knew nothing of the calamity that had
overwhelmed our leader until the following morning, when ‘reports of the
sick” were sent from each ship to the admiral. By this time (the evening of the
16th), eighty had died, and more than two hundred remained in greater or
less danger.

The night of the 16th must have been one of great consternation on board
her. The epidemic went on with unchecked violence, the officers were volun-
tarily attending on the sick; and the very few of the crew who had not been
attacked, or who were not assisting their unfortunate messmates, were found
quite insufficient to perform the duties of a ship when under sail; and the ad-
miral, therefore, determined to return to Baljik, taking, with him the Trafal-
gar and Albion, also badly affected.

The crew of the Britannia were at once sent away from the ship, in small
parties, into the numerous transports that remained idle; and it appears that,
by this procedure, the epidemic influences operating among them have been
greatly moderated, if not extirpated.

The most terrible outbreak of cholera which ever occurred in this king-
dom, is probably that which took place in Broad Street, Golden Square,
and the adjoining streets, a few weeks ago. Within two hundred and fifty
yards of the spot where Cambridge Street joins Broad Street, there were
upwards of five hundred fatal attacks of cholera in ten days. The mortality
in this limited area probably equals any that was ever caused in this coun-
try, even by the plague; and it was much more sudden, as the greater
number of cases terminated in a few hours. The mortality would un-
doubtedly have been much greater had it not been for the flight of the
population. Persons in furnished lodgings left first, then other lodgers
went away, leaving their furniture to be sent for when they could meet
with a place to put it in. Many houses were closed altogether, owing to the
death of the proprietors; and, in a great number of instances, the trades-
men who remained had sent away their families: so that in less than six
days from the commencement of the outbreak, the most afflicted streets
were deserted by more than three-quarters of their inhabitants.

There were a few cases of cholera in the neighbourhood of Broad Street,
Golden Square, in the latter part of August; and the so-called outbreak,
which commenced in the night between the 31st August and the Ist
September was, as in all similar instances, only a violent increase of the
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malady. As soon as I became acquainted with the situation and extent of
this irruption of cholera, I suspected some contamination of the water of
the much-frequented street pump in Broad Street, near the end of Cam-
bridge Street; but on examining the water, on the evening, of the 3rd Sep-
tember, I found so little impurity in it of an organic nature, that I hesitated
to come to a conclusion. Further inquiry, however, showed me that there
was no other circumstance or agent common to the circumscribed locality
in which this sudden increase of cholera occurred, and not extending be-
yond it, except the water of the above mentioned pump. I found, more-
over, that the water varied, during the next two days, in the amount of
organic impurity, visible to the naked eye, on close inspection, in the form
of small white, flocculent particles; and I concluded that, at the com-
mencement of the outbreak, it might possibly have been still more impure.
I requested permission, therefore, to take a list, at the General Register Of-
fice, of the deaths from cholera, registered during the week ending 2nd
September, in the sub-districts of Golden Square, Berwick Street, and St.
Ann’s, Soho, which was kindly granted. Eighty-nine deaths from cholera
were registered, during the week, in the three sub-districts. Of these, only
six occurred in the four first days of the week; four occurred on Thursday,
the 31st August; and the remaining seventy-nine on Friday and Saturday.
I considered, therefore, that the outbreak commenced on the Thursday;
and I made inquiry in detail, respecting the eighty-three deaths registered
as having taken place during the last three days of the week.

On proceeding to the spot, I found that nearly all the deaths had taken
place within a short distance of the pump. There were only ten deaths in
houses situated decidedly nearer to another street pump. In five of these
cases the families of the deceased persons informed me that they always
sent to the pump in Broad Street, as they preferred the water to that of the
pump which was nearer. In three other cases, the deceased were children
who went to school near the pump in Broad Street. Two of them were
known to drink the water; and the parents of the third think it probable
that it did so. The other two deaths, beyond the district which this pump
supplies, represent only the amount of mortality from cholera that was
occurring before the irruption [sic] took place.

With regard to the deaths occurring in the locality belonging to the
pump, there were sixty-one instances in which I was informed that the
deceased persons used to drink the pump-water from Broad Street, either
constantly or occasionally. In six instances I could get no information,
owing to the death or departure of every one connected with the deceased
individuals; and in six cases I was informed that the deceased persons did
not drink the pump-water before their illness.

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
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the persons who were in the habit of drinking the water of the above-
mentioned pump-web.

I had an interview with the Board of Guardians of St. James’s parish,
on the evening of Thursday, 7th September, and represented the above
circumstances to them. In consequence of what I said, the handle of the
pump was removed on the following day.

Besides the eighty-three deaths mentioned above as occurring on the
three last days of the week ending September 2nd, and being registered
during that week in the sub-districts in which the attacks occurred, a num-
ber of persons died in Middlesex and other hospitals and a great number of
deaths which took place in the locality during, the last two days of the
week, were not registered till the week following. The deaths altogether,
on the 1st and 2nd of September, which have been ascertained to belong to
this outbreak of cholera, were one hundred and ninety-seven; and many
persons who were attacked about the same time as these, died afterwards.
I should have been glad to inquire respecting the use of the water from
Broad Street pump in all these instances, but was engaged at the time in an
inquiry in the south districts of London, which will be alluded to after-
wards and when I began to make fresh inquiries in the neighbourhood of
Golden Square, after two or three weeks had elapsed, I found that there
had been such a distribution of the remaining population that it would be
impossible to arrive at a complete account of the circumstances. There is no
reason to suppose, however, that a more extended inquiry would have
yielded a different result from that which was obtained respecting the
eighty-three deaths which happened to be registered within the district of
the outbreak before the end of the week in which it occurred.

The additional facts that I have been able to ascertain are in accordance
with those above related; and as regards the small number of those at-
tacked, who were believed not to have drank the water from Broad Street
pump, it must be obvious that there are various ways in which the de-
ceased persons may have taken it without the knowledge of their friend.
The water was used for mixing with spirits in all the public houses around.
It was used likewise at dining-rooms and coffee-shops. The keeper of a
coffee-shop in the neighbourhood, which was frequented by mechanics,
and where the pump-water was supplied at dinner time, informed me (on
6th September) that she was already aware of nine of her customers who
were dead. The pump-water was also sold in various little shops, with a
teaspoonful of effervescing powder in it, under the name of sherbet; and it
may have been distributed in various other ways with which I am unac-
quainted. The pump was frequented much more than is usual, even for a
London pump in a populous neighbourhood.

There are certain circumstances bearing on the subject of this outbreak of
cholera which require to be mentioned. The Workhouse in Poland Street is
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more than three-fourths surrounded by houses in which deaths from
cholera occurred, yet out of five hundred and thirty-five inmates only five
died of cholera, the other deaths which took place being those of persons
admitted after they were attacked. The workhouse has a pump-well on the
premises, in addition to the supply from the Grand Junction Water Works,
and the inmates never sent to Broad Street for water. If the mortality in the
workhouse had been equal to that in the streets immediately surrounding it
on three sides, upwards of one hundred persons would have died.

There is a Brewery in Broad Street, near to the pump, and on perceiv-
ing that no brewer’s men were registered as having died of cholera, I
called on Mr. Huggins, the proprietor. He informed me that there were
above seventy workmen employed in the brewery, and that none of them
had suffered from cholera,—at least in a severe form,—only two having
been indisposed, and that not seriously at the time the disease prevailed.
The men are allowed a certain quantity of malt liquor, and Mr. Huggins
believes they do not drink water at all; and he is quite certain that the
workmen never obtained water from the pump in the street. There is a
deep well in the brewery, in addition to the New River water.

At the percussion-cap manufactory, 37 Broad Street, where, I under-
stand, about two hundred work-people were employed, two tubs were
kept on the premises always supplied with water from the pump in the
street, for those to drink who wished; and eighteen of these workpeople
died of cholera at their own homes, sixteen men and two women.

Mr. Marshall, surgeon, of Greek Street, was kind enough to inquire re-
specting seven workmen who had been employed in the manufactory of
dentists’ materials, at Nos. 8 and 9 Broad Street, and who died at their own
homes. He learned that they were all in the habit of drinking water from
the pump, generally drinking about half-a-pint once or twice a day while
two persons who reside constantly on the premises, but do not drink the
pump-water, only had diarrhoea. Mr. Marshall also informed me of the
case of an officer in the army, who lived at St. John’s Wood, but came to
dine in Wardour Street, where he drank the water from Broad Street
pump at his dinner. He was attacked with cholera, and died in a few hours.

I am indebted to Mr. Marshall for the following cases, which are inter-
esting as showing the period of incubation, which in these three cases was
from thirty-six to forty-eight hours. Mrs. of 13 Bentinck Street,
Berwick Street, aged 28, in the eighth month of pregnancy, went herself
(although they were not usually water drinkers), on Sunday, 3rd Septem-
ber, to Broad Street pump for water. The family removed to Gravesend on
the following day; and she was attacked with cholera on Tuesday morning
at seven o’clock, and died of consecutive fever on 15th September, having
been delivered. Two of her children drank also of the water, and were at-
tacked on the same day as the mother, but recovered.
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Dr. Fraser, of Oakley Square, kindly informed me of the following cir-
cumstance. A gentleman in delicate health was sent for from Brighton to see
his brother at 6 Poland Street, who was attacked with cholera and died in
twelve hours, on 1st September. The gentleman arrived after his brother’s
death, and did not see the body. He only stayed about twenty minutes in the
house, where he took a hasty and scanty luncheon of rump steak, taking
with it a small tumbler of brandy and water, the water being from Broad
Street pump. He went to Pentonville, and was attacked with cholera on the
evening of the following day, 2nd September, and died the next evening.

Dr. Fraser also first called my attention to the following circumstances,
which are perhaps the most conclusive of all in proving the connexion
[sic] between the Broad Street pump and the outbreak of cholera. In the
“Weekly Return of Births and Deaths” of September 9th, the following
death is recorded as occurring in the Hampstead district: “At West End, on
2nd September, the widow of a percussion-cap maker, aged 59 years, di-
arrhoea two hours, cholera epidemics sixteen hours.”

I was informed by this lady’s son that she had not been in the neigh-
bourhood of Broad Street for many months. A cart went from Broad Street
to West End every day, and it was the custom to take out a large bottle of
the water from the pump in Broad Street, as she preferred it. The water
was taken on Thursday, 31st August, and she drank of it in the evening,
and also on Friday. She was seized with cholera on the evening of the lat-
ter day, and died on Saturday, as the above quotation from the register
shows. A niece, who was on a visit to this lady, also drank of the water; she
returned to her residence, in a high and healthy part of Islington, was at-
tacked with cholera, and died also. There was no cholera at the time, either
at West End or in the neighbourhood where the niece died. Besides these
two persons, only one servant partook of the water at Hampstead West
End, and she did not suffer, or, at least, not severely. There were many per-
sons who drank the water from Broad Street pump about the time of the
outbreak, without being attacked with cholera; but this does not diminish
the evidence respecting the influence of the water, for reasons that be fully
stated in another part of this work.

The deaths which occurred during this fatal outbreak of cholera are in-
dicated in the accompanying map, as far as I could ascertain them [not in-
cluded. Ed.]. There are necessarily some deficiencies, for in a few of the
instances of persons who died in the hospitals after their removal from the
neighbourhood of Broad Street, the number of the house from which
they had been removed was not registered. The address of those who died
after their removal to St. James’s Workhouse was not registered; and I was
only able to obtain it, in a part of the cases, on application at the Master’s
Office, for many of the persons were too ill, when admitted, to give any
account of themselves. In the case also of some of the workpeople and
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others who contracted the cholera in this neighbourhood, and died in dif-
ferent parts of London, the precise house from which they had removed is
not stated in the return of deaths. I have heard of some persons who died
in the country shortly after removing from the neighbourhood of Broad
Street; and there must, no doubt, be several cases of this kind that I have
not heard of. Indeed, the full extent of the calamity will probably never be
known. The deficiencies I have mentioned, however, probably do not de-
tract from the correctness of the map as a diagram of the topography of
the outbreak; for, if the locality of the few additional cases could be ascer-
tained, they would probably be distributed over the district of the out-
break in the same proportion as the large number which are known.

The dotted line on the map surrounds the sub-districts of Golden
Square, St. James’s, and Berwick Street, St. James's, together with the ad-
joining portion of the sub-district of St. Anne, Soho, extending from War-
dour Street to Dean Street, and a small part of the sub-district of St.
James’s Square enclosed by Marylebone Street, Titchfield Street, Great
Windmill Street, and Brewer Street. All the deaths from cholera which
were registered in the six weeks from 19th August to 30th September
within this locality, as well as those of persons removed into Middlesex
Hospital, are shown in the map!® by a black line in the situation of the
house in which it occurred, or in which the fatal attack was contracted.

In addition to these the deaths of persons removed to University Col-
lege Hospital, to Charing Cross Hospital, and to various parts of London,
are indicated in the map, where the exact address was given in the
“Weekly Return of Deaths,” or, when I could learn it by private inquiry.

The pump in Broad Street is indicated on the map, as well as all the sur-
rounding pumps to which the public had access at the time. It requires to
be stated that the water of the pump in Marlborough Street, at the end of
Carnaby Street, was so impure that many people avoided using it. And I
found that the persons who died near this pump in the beginning of Sep-
tember, had water from the Broad Street pump. With regard to the pump
in Rupert Street, it will be noticed that some streets which are near to it
on the map, are in fact a good way removed, on account of the circuitous
road to it. These circumstances being taken into account, it will be ob-
served that the deaths either very much diminished, or ceased altogether,
at every point where it becomes decidedly nearer to send to another
pump than to the one in Broad Street. It may also be noticed that the
deaths are most numerous near to the pump where the water could be
more readily obtained. The wide open street in which the pump is situ-
ated suffered most, and next the streets branching from it, and especially
those parts of them which are nearest to Broad Street. If there have been
fewer deaths in the south half of Poland Street than in some other streets
leading from Broad Street, it is no doubt because this street is less densely
inhabited.
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In some of the instances, where the deaths are scattered a little further
from the rest on the map, the malady was probably contracted at a nearer
point to the pump. A cabinet-maker, who was removed from Philip’s
Court, Noel Street, to Middlesex Hospital, worked in Broad Street. A boy
also who died in Noel Street, went to the National school at the end of
Broad Street, and having to pass the pump, probably drank of the water.
A tailor, who died at 6, Heddon Court, Regent Street, spent most of his
time in Broad Street. A woman, removed to the hospital from 10, Heddon
Court, had been nursing a person who died of cholera in Marshall Street.
A little girl, who died in Ham Yard, and another who died in Angel Court,
Great Windmill Street, went to the school in Dufour’s Place, Broad Street,
and were in the habit of drinking, the pump-water, as were also a child
from Naylor’s Yard, and several others who went to this and other schools
near the pump in Broad Street. A woman who died at 2, Great Chapel
Street, Oxford Street, had been occupied for two days preceding her ill-
ness at the public washhouses near the pump, and used to drink a good
deal of water whilst at her work; the water drank there being sometimes
from the pump and sometimes from the cistern.

The limited district in which this outbreak of cholera occurred, contains
a great variety in the quality of the streets and houses; Poland Street and
Great Pulteney Street consisting in a great measure of private houses occu-
pied by one family, whilst Husband Street and Peter Street are occupied
chiefly by the poor Irish. The remaining streets are intermediate in point of
respectability. The mortality appears to have fallen pretty equally amongst
all classes, in proportion to their numbers. Masters are not distinguished
from journeymen in the registration returns of this district, but, judging
from my own observation, I consider that out of rather more than six hun-
dred deaths, there were about one hundred in the families of tradesmen
and other resident householders. One hundred and five persons who had
been removed from this district died in Middlesex, University College, and
other hospitals, and two hundred and six persons were buried at the ex-
pense of St. James’s parish; the latter number includes many of those who
died in the hospitals, and a great number who were far from being pau-
pers, and would on any other occasion have been buried by their friends,
who, at this time, were either not aware of the calamity or were them-
selves overwhelmed by it. The greatest portion of the persons who died
were tailors and other operatives, who worked for the shops about Bond
Street and Regent Street, and the wives and children of these operatives.
They were living chiefly in rooms which they rented by the week.

The following table exhibits the chronological features of this terrible
outbreak of cholera.

The deaths in Table I are compiled from the sources mentioned above in
describing the map; but some deaths which were omitted from the map on
account of the number of the house not being known, are included in the
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table. As regards the date of attack, I was able to obtain it with great preci-
sion, through the kindness of Mr. Sibley, in upwards of eighty deaths
which occurred in Middlesex Hospital; for the hour of admission was en-
tered in the hospital books, as well as the previous duration of the illness.
In a few other cases also I had exact information of the hour of attack, and
in the remainder I have calculated it by subtracting the duration of the ill-
ness from the date of death. Where the illness did not exceed twelve hours,
the attack was considered to have commenced the same day; where the ill-
ness exceeded twelve, and did not exceed thirty-six hours, the attack was
put down to the previous day, and so on. Where the illness exceeded forty-
eight hours, its duration is generally given in days, which were subtracted
from the date of the attack. Although this plan does not always give the
precise date of attack, it reaches within a few hours of it, and is as valuable
perhaps as if the exact day were given, unless the hour as well as the day
could be introduced into the table. Where premonitory diarrhoea is stated
to have existed, the period of its duration is deducted from the date of
death, and, in fact, the time of attack is fixed at the first commencement of
indisposition, except in two or three instances in which the patient was
labouring under another disease, as phthisis or typhus fever. There are
forty-five cases in which the duration of the illness was not certified, or en-
tered in the books of the registrars, and the time of attack in these cases is
consequently unknown. These persons nearly all died in the first days of
September, in the height of the calamity, and it is almost certain that they
were cut off very quickly, like the others who died at this time.

It is pretty certain that very few of the fifty-six attacks placed in the
table to the 31st August occurred till late in the evening, of that day. The
irruption was extremely sudden, as I learn from the medical men living in
the midst of the district, and commenced in the night between the 31st
August and 1st September. There was hardly any premonitory diarrhoea
in the cases which occurred during the first three days of the outbreak and
I have been informed by several medical men, that very few of the cases
which they attended on those days ended in recovery.

The greatest number of attacks in any one day occurred on the 1st of Sep-
tember, immediately after the outbreak commenced. The following day the
attacks fell from one hundred and forty-three to one hundred and sixteen,
and the day afterwards to fifty-four. A glance at the above table will show
that the fresh attacks continued to become less numerous every day. On
September the 8th—the day when the handle of the pump was removed—
there were twelve attacks; on the 9th, eleven; on the 10th, five; on the 11th,
five; on the 12th, only one; and after this time, there were never more than
four attacks on one day. During the decline of the epidemic the deaths were
more numerous than the attacks, owing to the decease of many persons
who had lingered for several days in consecutive fever.
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Table |
No. of Fatal
Date Attacks Deaths
August 19 1 1
"’ 20 1 0
"’ 21 1 2
"’ 22 0 0
"’ 23 1 0
’ 24 1 2
"’ 25 0 0
"’ 26 1 0
"’ 27 1 1
"’ 28 1 0
"’ 29 1 1
"’ 30 8 2
” 31 56 3
Sept. 1 143 70
"’ 2 116 127
” 3 54 76
"’ 4 46 71
"’ 5 36 45
"’ 6 20 37
"’ 7 28 32
"’ 8 12 30
"’ 9 11 24
"’ 10 5 18
"’ 11 5 15
"’ 12 1 6
"’ 13 3 13
"’ 14 0 6
"’ 15 1 8

(continued)
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Table 1 (continued)

No. of Fatal
Date Attacks Deaths

" 16 4 6
“ 17 2 5
“ 18 3 2
“ 19 0 3
" 20 0 0
" 21 2 0
" 22 1 2
” 23 1 3
" 24 1 0
" 25 1 0
" 26 1 2
" 27 1 0
“ 28 0 2
“ 29 0 1
“ 30 0 0
Date unknown 45 0
Total 616 616

There is no doubt that the mortality was much diminished, as I said be-
fore, by the flight of the population, which commenced soon after the out-
break but the attacks had so far diminished before the use of the water was
stopped, that it is impossible to decide whether the well still contained the
cholera poison in an active state, or whether, from some cause, the water
had become free from it. The pump-well has been opened, and I was in-
formed by Mr. Farrell, the superintendent of the works, that there was no
hole or crevice in the brickwork of the well, by which any impurity might
enter; consequently in this respect the contamination of the water is not
made out by the kind of physical evidence detailed in some of the instances
previously related. I understand that the well is from twenty-eight to thirty
feet in depth, and goes through the gravel to the surface of the clay beneath.
The sewer, which passes within a few yards of the well is twenty-two feet
below the surface. The water at the time of the cholera contained impurities
of an organic nature, in the form of minute whitish flocculi visible on close
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inspection to the naked eve, as I before stated. Dr. Hassall, who was good
enough to examine some of this water with the microscope, informed me
that these particles had no organized structure, and that he thought they
probably resulted from decomposition of other matter. He found a great
number of very minute oval animalcules in the water, which are of no im-
portance, except as an additional proof that the water contained organic
matter on which they lived. The water also contained a large quantity of
chlorides, indicating, no doubt, the impure sources from which the spring is
supplied. Mr. Eley, the percussion-cap manufacturer of 37 Broad Street, in-
formed me that he had long noticed that the water became offensive, both
to the smell and taste, after it had been kept about two days. This, as I no-
ticed before, is a character of water contaminated with sewage. Another
person had noticed for months that a film formed on the surface of the wa-
ter when it had been kept a few hours.

I inquired of many persons whether they had observed any change in
the character of the water, about the time of the outbreak of cholera, and
was answered in the negative. I afterwards, however, met with the fol-
lowing important information on this point. Mr. Gould, the eminent or-
nithologist, lives near the pump in Broad Street, and was in the habit of
drinking the water. He was out of town at the commencement of the out-
break of cholera, but came home on Saturday morning, 2nd September,
and sent for some of the water almost immediately when he was much
surprised to find that it had an offensive smell, although perfectly trans-
parent and fresh from the pump. He did not drink any of it. Mr. Gould’s
assistant, Mr. Prince, had his attention drawn to the water, and perceived
its offensive smell. A servant of Mr. Gould who drank the pump water
daily, and drank a good deal of it on August 31st, was seized with cholera
at an early hour on September 1st. She ultimately recovered.

Whether the impurities of the water were derived from the sewers, the
drains, or the cesspools, of which latter there are a number in the neigh-
bourhood, I cannot tell. I have been informed by an eminent engineer,
that whilst a cesspool in a clay soil requires to be emptied every six or
eight months, one sunk in the gravel will often go for twenty years with-
out being emptied, owing to the soluble matters passing away into the
land-springs by percolation. As there had been deaths from cholera just
before the great outbreak not far from this pump-well, and in a situation
elevated a few feet above it, the evacuations from the patients might of
course be amongst the impurities finding their way into the water, and
judging the matter by the light derived from other facts and considera-
tions previously detailed, we must conclude that such was the case. A
very important point in respect to this pump-well is that the water passed
with almost everybody as being perfectly pure, and it did in fact contain a
less quantity of impurity than the water of some other pumps in the same
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parish, which had no share in the propagation of cholera. We must con-
clude from this outbreak that the quantity of morbid matter which is suf-
ficient to produce cholera is inconceivably small, and that the shallow
pump-wells in a town cannot be looked on with too much suspicion,
whatever their local reputation may be.

Whilst the presumed contamination of the water of the Broad Street
pump with the evacuations of cholera patients affords an exact explanation
of the fearful outbreak of cholera in St. James’s parish, there is no other cir-
cumstance which offers any explanation at all, whatever hypothesis of the
nature and cause of the malady be adopted. Many persons were inclined to
attribute the severity of the malady in this locality to the very circumstance
to which some people attribute the comparative immunity of the city of
London from the same disease, viz., to the drains in the neighbourhood
having been disturbed and put in order about half a year previously.
Mr. Bazelgette, however, pointed out, in a report to the commissioners, that
the streets in which the new sewers had been made suffered less than the
others; and a reference to the map will show that this is correct, for I recol-
lect that the streets in which the sewers were repaired about February, last,
were Brewer Street, Little Pulteney Street, and Dean Street, Soho. Many of
the non-medical public were disposed to attribute the outbreak of cholera
to the supposed existence of a pit in which persons dying of the plaque had
been buried about two centuries ago; and, if the alleged plague-pit had been
nearer to Broad Street, they would no doubt still cling to the idea. The situ-
ation of the supposed pit is, however, said to be Little Marlborough Street,
just out of the area in which the chief mortality occurred. With regard to ef-
fluvia from the sewers passing, into the streets and houses, that is a fault
common to most parts of London and other towns. There is nothing pecu-
liar in the sewers or drainage of the limited spot in which this outbreak oc-
curred and Saffron Hill and other localities, which suffer much more from
ill odours, have been very lightly visited by cholera.

Just at the time when the great outbreak of cholera occurred in the
neighbourhood of Broad Street, Golden Square, there was an equally vio-
lent irruption in Deptford, but of a more limited extent. About ninety
deaths took place in a few days, amongst two or three score of small
houses, in the north end of New Street and an adjoining row called
French’s Fields. Deptford is supplied with very good water from the river
Ravensbourne by the Kent Water Works, and until this outbreak there was
but little cholera in the town, except amongst some poor people, who had
no water except what they got by pailsful from Deptford Creek—an inlet of
the Thames. There had, however, been a few cases in and near New Street,
just before the great outbreak. On going to the spot on September 12th and
making inquiry, I found that the houses in which the deaths had occurred
were supplied by the Kent Water Works, and the inhabitants never used
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any other water. The people informed me, however, that for some few
weeks the water had been extremely offensive when first turned on; they
said it smelt like a cesspool, and frothed like soap suds. They were in the
habit of throwing away a few pailsful of that which first came in, and col-
lecting some for use after it became clear. On inquiring in the surrounding
streets, to which this outbreak of cholera did not extend, viz.,, Wellington
Street, Old Kino, Street, and Hughes’s Fields, I found that there had been
no alteration in the water. I concluded, therefore, that a leakage had taken
place into the pipes supplying the places where the outbreak occurred,
during the intervals when the water was not turned on. Gas is known to
get into the water-pipes occasionally in this manner, when they are par-
tially empty, and to impart its taste to the water. There are no sewers in
New Street or French'’s Fields, and the refuse of all kinds consequently sat-
urates the ground in which the pipes are laid. I found that the water col-
lected by the people, after throwing away the first portion, still contained
more organic matter than that supplied to the adjoining streets. On adding
nitrate of silver and exposing the specimens to the light, a deeper tint of
brown was developed in the former than in the latter.

All the instances of communication of cholera through the medium of
water, above related, have resulted from the contamination of a pump-
well, or some other limited supply of water; and the outbreaks of cholera
connected with the contamination, though sudden and intense, have been
limited also; but when the water of a river becomes infected with the
cholera evacuations emptied from on board ship, or passing down drains
and sewers, the communication of the disease, though generally less sud-
den and violent, is much more widely extended; more especially when the
river water is distributed by the steam engine and pipes connected with
water-works. Cholera may linger in the courts and alleys crowded with the
poor, for reasons previously pointed out, but I know of no instance in
which it has been generally spread through a town or neighbourhood,
amongst all classes of the community, in which the drinking water has not
been the medium of its diffusion. Each epidemic of cholera in London has
borne a strict relation to the nature of water-supply of its different districts,
being, modified only by poverty and the crowding, and want of cleanliness
which always attend it.

The following table shows the number of deaths from cholera in the
various districts of London in 1832, together with the nature of the water
supply it that period (see next page).!!

This table shows that in the greater part of Southwark, which was sup-
plied with worse water than any other part of the metropolis, the mortality
from cholera was also much higher than anywhere else. The other south
districts, supplied with water obtained at points higher up the Thames, and
containing consequently less impurity, were less affected. On the north of
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the Thames, the east districts, supplied, in 1832, with water from the river
Lea, at Old Ford, where it contained the sewage of a large population, suf-
fered more than other parts on the north side of London. Whitechapel suf-
fered more than the other east districts; probably not more from the
poverty and crowded state of the population, than from the great number
of mariners, coal-heavers, and others, living there, who were employed on
the Thames, and got their water, whilst at work, direct from the river.
There were one hundred and thirty-nine deaths from cholera amongst
persons afloat on the Thames. The cholera passed very lightly over most of
the districts supplied by the New River Company. St Giles” was an excep-
tion, owing to the overcrowding of the common lodging-houses in the part
of the parish called the Rookery. The City of London also suffered severely
in 1832. Now when the engine at Broken Wharf was employed to draw
water from the Thames, this water was supplied more particularly to the
City, and not at all to the higher districts supplied by the New River Com-
pany. This would offer an explanation of the high mortality from cholera
in the City at that time, supposing the engine were actually used during
1832; but I have not yet been able to ascertain that circumstance with cer-
tainty. I know, however, that it was still used occasionally some years later.

Westminster suffered more in 1832 than St. George, Hanover Square,
and Kensington, which at that time had the same water. This arose from
the poor and crowded state of part of its population. The number of cases
of cholera communicated by the water would be the same in one district
as in the other; but in one district the disease would spread also from per-
son to person more than in the others.

Between 1832 and 1849 many changes took place in the water-supply
of London. The Southwark Water Company united with the South London
Water Company, to form a new Company under the name of the South-
wark and Vauxhall Company. The water works at London Bridge were
abolished, and the united company derived their supply from the Thames
at Battersea Fields, about half-a-mile above Vauxhall Bridge. The Lambeth
Water Company continued to obtain their supply opposite to Hungerford
Market; but they had established a small reservoir at Brixton. But whilst
these changes had been made by the water companies, changes still
greater had taken place in the river, partly from the increase of popula-
tion, but much more from the abolition of cesspools and the almost uni-
versal adoption of waterclosets in their stead. The Thames in 1849 was
more impure at Battersea Fields than it had been in 1832 at London
Bridge. A clause which prevented the South London Water Company
from laying their pipes within two miles of the Lambeth Water Works was
repealed in 1834, and the two Companies were in active competition for
many years, the result of which is, that the pipes of the Lambeth Water
Company and those of the Southwark and Vauxhall Company pass
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together down all the streets of several of the south districts. As the water
of both these Companies was nearly equal in its impurity in 1849, this cir-
cumstance was of but little consequence at that time; but it will be shown
further on that it afterwards led to very important results.

On the north side of the Thames the Water Companies and their districts
remained the same, but some alterations were made in the sources of sup-
ply. The East London Water Company ceased to obtain water at Old Ford,
and got it from the river Lea, above Lea Bridge, out of the influence of the
tide and free from sewage, except that from some part of Upper Clapton.
The Grand Junction Company removed their works from Chelsea to Brent-
ford, where they formed large settling reservoirs. The New River Company
entirely ceased to employ the steam-engine for obtaining water from the
Thames. The supply of the other Water Companies remained the same as in
1832. The accompanying table (No. 3), shows the mortality from cholera in
the various registration districts of London in 1849, together with the water
supply. The annual value of house and shop-room for each person is also
shown, as a criterion, to a great extent, of the state of overcrowding or the
reverse. The deaths from cholera and the value of house-room, are taken
from the “Report on the Cholera of 1849,” by Dr. Farr, of the General Reg-
ister Office. The water supply is indicated merely by the name of the Com-
panies. After the explanation given above of the source of supply, this will
be sufficient. It is only necessary to add, that the Kent Water Company de-
rive [sic] their supply from the river Ravensbourne, and the Hampstead
Company from springs and reservoirs at Hampstead.

A glance at the table shows that in every district to which the supply of
the Southwark and Vauxhall, or the Lambeth Water Company extends,
the cholera was more fatal than in any other district whatever. The only
other water company deriving a supply from the Thames, in a situation
where it is much contaminated with the contents of the sewers, was the
Chelsea Company. But this company, which supplies some of the most
fashionable parts of London, took great pains to filter the water before its
distribution, and in so doing no doubt separated, amongst other matters,
the greater portion of that which causes cholera. On the other hand, al-
though the Southwark and Vauxhall and the Lambeth Water Companies
professed to filter the water, they supplied it in a most impure condition.
Even in the following year, when Dr. Hassall made an examination of it,
he found in it the hairs of animals and numerous substances which had
passed through the alimentary canal. Speaking of the water supply of
London generally, Dr. Hassall says:—

It will be observed, that the water of the companies on the Surrey side of Lon-
don, viz., the Southwark, Vauxhall, and Lambeth, is by far the worst of all
those who take their supply from the Thames.'?
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Table 1l
Deaths
from
Cholera
Deaths in
from 10,000
Districts Population | Cholera | living Water Supply
St. George the 777,796 856 110 Southwark Water
Martyr, Southwark Works, from Thames
St. Olave’s, South- at London Bridge.
wark St. Saviour’s, No filter or settling
Southwark reservoir.
Christchurch, 13,705 35 25 Chiefly by Lambeth
Southwark Water Works, from
Lambeth 87,856 337 38 Thames opposite
Hungerford Market.
No filter or settling
reservoir.
Newington 44,526 200 45 Chiefly by South
Camberwell 28,231 107 37 London Water
Works, from Thames
at Vauxhall Bridge.
Reservoirs. No filter.
Bermondsey 29,741 210 70 South London Water
Rotherhithe 12,875 19 14 Works, and Tidal
Ditches.
Bethnal Green 62,018 170 27 East London Water
St. George-in- 38,505 123 31 Works, from tidal
the-East part of river Lea at
Poplar 25,066 107 42 Old Ford.
Stepney 78,826 225 28
Whitechapel* 52,848 470 88
Clerkenwell 47,634 65 13 New River Company,
St. Giles 52,907 280 52 from various
Holborn 27,334 46 16 springs, and river
Islington 37,316 39 10 Lea in Hertfordshire;
London City 55,798 359 64 and occasionally
East and West No return — — from Thames at
London Broken Wharf, near
St. Luke’s 46,642 118 25 Blackfriar’s Bridge.
Strand 9,937 37 37
Hackney 7,326 8 10 New River and East
Shoreditch 68,564 57 8 London Water
Companies.
Westminster 124,585 325 26 Chelsea Water Works,

from Thames at
Chelsea. Reservoir
and filters.




JOHN SNOW 321

Deaths
from
Cholera
Deaths in
from 10,000
Districts Population | Cholera | living Water Supply
St. George, Hanover 58,209 74 12 Chelsea Water Works
Square and Grand Junction
Kensington 75,130 134 17 Water Works, also
supplying water
from Thames at
Chelsea, and
having settling
reservoirs.
St. Marylebone 122,206 224 20 West Middlesex Water
Works, from
Thames at
Hammersmith.
Settling reservoirs.
St. Pancras 103,548 111 10 West Middlesex, New
River, and
Hampstead Water
Works.

*A small part of the Whitechapel District is supplied with New River water.

In the north districts of London, which suffered much less from cholera
than the south districts, the mortality was chiefly influenced by the
poverty and crowding of the population. The New River Company having
entirely left off the use of their engine in the city, their water, being en-
tirely free from sewage, could have had no share in the propagation of
cholera. It is probable also, that the water of the East London Company,
obtained above Lea Bridge, had no share in propagating, the malady; and
that this is true also of the West Middlesex Company, obtaining their sup-
ply from the Thames at Hammersmith and of the Grand Junction Com-
pany, obtaining, their supply at Brentford. All these Water Companies
have large settling reservoirs. It is probable also, as I stated above, that the
Chelsea Company in 1849, by careful filtration and by detaining the water
in their reservoirs, rendered it in a great degree innocuous.

Some parts of London suffered by the contamination of the pump-wells
in 1849, and the cholera in the districts near the river was increased by the
practice, amongst those who are occupied on the Thames, of obtaining wa-
ter to drink by dipping a pail into it. It will be shown further on, that per-
sons occupied on the river suffered more from cholera than others. Dr. Baly
makes the following inquiry in his Report to the College of Physicians.!?
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Showing the Mortality from Cholera, and the Water Supply, in the

Districts of London, in 1849. The Districts are arranged in the order of their
Mortality from Cholera.

Annual
Deaths value
by of House
Popula- Cholera | & Shop
tion to room to
Middle | Deaths | 10,000- each
of from inhabi- | person Water
District 1849 |Cholera| tants in £ Supply
Rotherhithe 17,208 352 205 4,238 Southwark and Vaux-
hall Water Works,
Kent Water Works,
and Tidal Ditches.
St. Olave, 19,278 349 181 4,559 Southwark and
Southwark Vauxhall.
St. George, 50,900 836 164 3.518 Southwark and
Southwark Vauxhall, Lambeth.
Bermondsey 45,500 734 161 3.077 Southwark and
Vauxhall.
St. Saviour, 35,227 539 153 5.291 Southwark and
Southwark Vauxhall.
Newington 63,074 907 144 3.788 Southwark and
Vauxhall, Lambeth.
Lambeth 134,768 | 1618 120 4,389 Southwark and
Vauxhall, Lambeth.
Wandsworth 48,446 484 100 4.839 Pump-wells,
Southwark, and
Vauxhall, river
Wandle.
Camberwell 51,714 504 97 4.508 Southwark and
Vauxhall, Lambeth.
West London | 28,829 429 96 7.454 New River.
Bethnal
Green 87,263 789 90 1.480 East London.
Shoreditch 104,122 789 76 3.103 New River,
East London.
Greenwich 95,954 718 75 3.379 Kent.
Poplar 44,103 313 71 7.360 East London.
Westminster 64,109 437 68 4.189 Chelsea.
Whitechapel 78,590 506 64 3.388 East London.
St. Giles 54,062 285 53 5.635 New River.
Stepney 106,988 501 47 3.319 East London.
Chelsea 53,379 247 46 4.210 Chelsea.
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Deaths value
by of House
Popula- Cholera | & Shop
tion to room to
Middle | Deaths | 10,000- each
of from inhabi- | person Water
District 1849 |Cholera| tants in£ Supply
East London 43,495 182 45 4.823 New River.
St. George's, 47,334 199 42 4.753 East London.
East
London City 55,816 207 38 17,676 New River.
St. Martin 24,557 91 37 11,844 New River.
Strand 44,254 156 35 7.374 New River.
Holborn 46,134 161 35 5.883 New River.
St. Luke 53,234 183 34 3.731 New River.
Kensington 110,491 260 33 4.824 West Middlesex,
(except Chelsea, Grand
Padding- Junction.
ton)
Lewisham 32,299 96 30 5.070 Kent.
Belgrave 37,918 105 28 8.875 Chelsea.
Hackney 55,152 139 25 4,397 New River,
East London.
Islington 87,761 187 22 5.494 New River.
St. Pancras 160,122 360 22 4.871 New River,
Hampstead,
West Middlesex.
Clerkenwell 63,499 121 19 4.138 New River.
Marleybone | 153,960 261 17 7.586 West Middlesex.
St. James, 36,426 57 16 12.669 Grand Junction,
West- New River.
minster
Paddington 41,267 35 8 9.349 Grand Junction.
Hampstead 11,572 9 8 5.804 Hampstead,
West Middlesex.
Hanover 33,196 26 8 16.754 Grand Junction.
Square &
May Fair
London 2,280,282 | 14,137 62 —
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How did it happen, if the character of the water has a great influence on the
mortality from cholera, that in the Belgrave district only 28 persons in 10,000
died, and in the Westminster district, also supplied by the Chelsea Company,
68 persons in 10,000, and, again, that in the Wandsworth district the mortal-
ity was only 100, and in the district of St. Olave 181 in 10,000 inhabitants—
both these districts receiving their supply from the Southwark Company?

The water of the Chelsea Company has been alluded to above, but
whether this water had any share in the propagation of cholera or not, it
is perfectly in accordance with the mode of communication of the disease
which I am advocating, that it should spread more in the crowded habita-
tions of the poor, in Westminster, than in the commodious houses of the
Belgrave district. In examining the effect of polluted water as a medium of
the cholera poison, it is necessary to bear constantly in mind the more di-
rect way in which the poison is also swallowed, as I explained in the com-
mencement of this work. As regards St. Olave’s and Wandsworth, Dr. Baly
was apparently not aware that, whilst almost every house in the first of
these districts is supplied by the water company, and has no other supply,
the pipes of the company extend to only a part of the Wandsworth district,
a large part of it having only pump-wells.

The epidemic of 1849 was a continuance or revival of that which com-
menced in the autumn of 1848, and there are some circumstances con-
nected with the first cases which are very remarkable, and well worthy of
notice. It has been already stated (page 3) that the first case of decided Asi-
atic cholera in London, in the autumn of 1848, was that of a seaman from
Hamburgh, and that the next case occurred in the very room in which the
first patient died. These cases occurred in Horsleydown, close to the
Thames. In the evening of the day on which the second case occurred in
Horsleydown, a man was taken ill in Lower Fore Street, Lambeth, and
died on the following morning. At the same time that this case occurred in
Lambeth, the first of a series of cases occurred in White Hart Court, Duke
Street, Chelsea, near the river. A day or two afterwards, there was a case
at 3, Harp Court, Fleet Street. The next case occurred on October 2nd, on
board the hulk Justitia, lying off Woolwich; and the next to this in Lower
Fore Street, Lambeth, three doors from where a previous case had oc-
curred. The first thirteen cases were all situated in the localities just men-
tioned; and on October 5th there were two cases in Spitalfields.

Now, the people in Lower Fore Street, Lambeth, obtained their water
by dipping a pail into the Thames, there being no other supply in the
street. In White Hart Court, Chelsea, the inhabitants obtained water for all
purposes in a similar way. A well was afterwards sunk in the court; but at
the time these cases occurred the people had no other means of obtaining
water, as I ascertained by inquiry on the spot. The inhabitants of Harp
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Court, Fleet Street, were in the habit, at that time, of procuring water
from St. Bride’s pump, which was afterwards closed on the representation
of Mr. Hutchinson, surgeon, of Farringdon Street, in consequence of its
having, been found that the well had a communication with the Fleet
Ditch sewer, up which the tide flows from the Thames. I was informed by
Mr. Dabbs, that the hulk Justitia was supplied with spring water from the
Woolwich Arsenal; but it is not improbable that water was occasionally
taken from the Thames alongside, as was constantly the practice in some
of the other hulks, and amongst the shipping generally.

When the epidemic revived again in the summer of 1849, the first case
in the sub-district “Lambeth; Church, 1st part,” was in Lower Fore Street,
on June 27th; and on the commencement of the epidemic of the present
year, the first case of cholera in any part of Lambeth, and one of the earli-
est in London, occurred at 52, Upper Fore Street, where also the people
had no water except what they obtained from the Thames with a pail, as I
ascertained by calling at the house. Many of the earlier cases this year oc-
curred in persons employed amongst the shipping in the river, and the
earliest cases in Wandsworth and Battersea have generally been amongst
persons getting water direct from the Thames, or from streams up which
the Thames flows with the tide. It is quite in accordance with what might
be expected from the propagation of cholera through the medium of the
Thames water, that it should generally affect those who draw it directly
from the river somewhat sooner than those who receive it by the more
circuitous route of the pipes of a water company.

London was without cholera from the latter part of 1849 to August 1853.
During this interval an important change had taken place in the water supply
of several of the south districts of London. The Lambeth Company removed
their water works, in 1852, from opposite Hungerford Market to Thames Dit-
ton; thus obtaining a supply of water quite free from the sewage of London.
The districts supplied by the Lambeth Company are, however, also supplied,
to a certain extent, by the Southwark and Vauxhall Company, the pipes of
both companies going down every street, in the places where the supply is
mixed, as was previously stated. In consequence of this intermixing of the
water supply, the effect of the alteration made by the Lambeth Company on
the progress of cholera was not so evident, to a cursory observer, as it would
otherwise have been. It attracted the attention however, of the Registrar
General, who published a table in the “Weekly Return of Births and Deaths”
for 26th November 1853, of which Table IV (see next page) is an abstract
containing as much as applies to the south districts of London.

It thus appears that the districts partially supplied with the improved
water suffered much less than the others, although, in 1849, when the
Lambeth Company obtained their supply opposite Hungerford Market,
these same districts suffered quite as much as those supplied entirely by the
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Table IV
Aggregate of Districts
supplied chiefly by the
respective Companies
Deaths by
Cholera in
13 wks. Deaths in
Water Sources ending 100,000
Companies of Supply Population Nov. 19 inhabitants
(1) Lambeth Thames, at 346,363 211 61
and Thames Ditton
(2) Southwark and at
and Vauxhall | Battersea
Southwark Thames, at 118,267 111 94
and Vauxhall | Battersea
(1) Southwark Thames, at 17,805 19 107
and Vauxhall | Battersea: the
(2) Kent Ravensbourne,
in Kent, &
ditches and
wells

Southwark and Vauxhall Company, as was shown in Table III. The Lam-
beth water extends to only a small portion of some of the districts neces-
sarily included in the groups supplied by both Companies; and when the
division is made a little more in detail, by taking sub-districts instead of dis-
tricts, the effect of the new water supply is shown to be greater than ap-
pears in the above table. The Kent Water Company was introduced into
the table by the Registrar-General on account of its supplying a small part
of Rotherhithe. The following interesting remarks appeared, respecting this
portion of Rotherhithe, in the “Weekly Return” of December 10, 1853:—
London Water Supply.—The following is an extract from a letter which the
Register-General has received from Mr. Pitt, the Registrar of Rotherhithe:—

I consider Mr. Morris’s description of the part of the parish through which the
pipes of the Kent Water Company were laid in 1849, is in the main correct; for
though the Company had entered the parish, the water was but partially taken
by the inhabitants up to the time of the fearful visitation in the above year.

With respect to the deaths in 1849, they were certainly more numerous in
the district now generally, supplied by the Kent Company than in any other
part of the parish. I only need mention Charlotte Row, Ram Alley, and Silver
Street,—places where the scourge fell with tremendous severity.

Among the recent cases of cholera, not one has occurred in the district sup-
plied by the Kent Water Company.
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The parish of Rotherhithe has been badly supplied with water for many
ages past. The people drank from old wells, old pumps, open ditches, and the
muddy stream of the Thames.

In 1848-9 the mortality from cholera in Rotherhithe was higher than it was
in any other district of London. This is quite in conformity with the general rule,
that when cholera prevails, it is most fatal where the waters are most impure.

The following table (which, with a little alteration in the arrangement,
is taken from the “Weekly Return Of Births and Deaths” for 31st Decem-
ber 1853) shows the mortality from cholera, in the epidemic of 1853,
down to a period when the disease had almost disappeared. The districts
are arranged in the order of their mortality from Cholera.

Table V
Deaths
by Chol.
In 17 wks., | Deaths by
Population | Aug. 21 to |Cholera to
in 1853 Dec. 17, 100,000 Water
Districts | (estimated) 1853 living Supply
Bermondsey 48,128 73 150 Southwark & Vauxhall.
S. Saviour, 35,731 52 146 Southwark & Vauxhall,
Southwark Lambeth.
S. George, 51,824 74 143 Southwark & Vauxhall,
Southwark Lambeth.
St. Olave 19,375 26 134 Southwark & Vauxhall.
Rotherhithe 17,805 20 112 Southwark & Vauxhall,
Kent.
Whitechapel 79,759 78 95 East London.
Newington 64,816 37 57 Southwark & Vauxhall,
Lambeth.
Kensington, 73,699 40 53 West Middlesex,
except Chelsea, Grand
Paddington Junct.
Wandsworth 50,764 26 51 Southwark & Vauxhall,
Pump-wells, River
Wandle.
St. George 48,376 21 43 East London.
(East)
Camberwell 54,667 22 40 Southwark & Vauxhall,
Lambeth.
Stepney 110,775 40 34 East London.

(continued)



Table V (continued)

Deaths
by Chol.
In 17 wks., |Deaths by
Population | Aug. 21 to |Cholera to
in 1853 Dec. 17, 100,000 Water
Districts |(estimated) 1853 living Supply
Lambeth 139,325 48 34 Lambeth, Southwark &
Vauxhall.
Greenwich 99,365 32 31 Kent.
Marylebone 157,696 48 30 West Middlesex.
Westminster 65,609 19 27 Chelsea.
St. James, 36,406 9 25 Grand Junction, New
Westminster River.
Hackney 58,429 13 22 New River, East
London.
Paddington 46,305 10 22 Grand Junction.
Shoreditch 109,257 23 21 New River, East
London.
Bethnal Green 90,193 18 20 East London.
Poplar 47,162 17 East London.
West London 28,840 4 14 New River.
Hanover Sq. 33,196 5 12 Grand Junction.
and May Fair
Islington 95,329 12 12 New River.
Chelsea 56,538 6 11 Chelsea.
East London 44,406 4 9 New River.
London City 55,932 5 9 New River.
Clerkenwell 64,778 5 8 New River.
Belgrave 40,034 3 8 Chelsea.
St. Martin-in- 24,640 1 5 New River.
the-Fields
St. Pancras 166,956 8 5 New River, Hampstead,
West Middlesex.
St. Luke 54,055 2 4 New River.
Lewinsham 34,835 1 3 Kent.
Holborn 46,571 1 2 New River.
St. Giles 54,214 1 2 New River.
Strand 44,460 — — New River.
Hampstead 11,986 — — Hampstead, West
Middlesex.
Total 2,362,236 796 —




JOHN SNOW 329

It will be observed that Lambeth, which is supplied with water in a
great measure by the Lambeth Company, occupies a lower position in the
above table than it did in the previous table showing the mortality in
1849. Rotherhithe also has been removed from the first to the fifth place;
owing no doubt, to the portion of the district supplied with water from the
Kent Water Works, instead of the ditches, being altogether free from the
disease, as was noticed above.

As the Registrar-General published a list of all the deaths from cholera
which occurred in London in 1853, from the commencement of the epi-
demic in August to its conclusion in January 1854, I have been able to add
up the number which occurred in the various sub-districts on the south
side of the Thames, to which the water supply of the Southwark and
Vauxhall, and the Lambeth Companies, extends. I have presented them in
Table VI, arranged in three groups.

Besides the general result shown in the table, there are some particular
acts well worthy of consideration. In 1849, when the water of the Lambeth
Company was quite as impure as that of the Southwark and Vauxhall
Company, the parish of Christchurch suffered a rather higher rate of mor-
tality from cholera than the adjoining parish of St. Saviour; but in 1853,
whilst the mortality in St. Saviour’s was at the rate of two hundred and
twenty-seven to one hundred thousand living, that of Christchurch was
only at the rate of forty-three. Now St. Saviour’s is supplied with water en-
tirely by the Southwark and Vauxhall Company, and Christchurch is
chiefly supplied by the Lambeth Company. The pipes and other property of
the Lambeth Company, in the parish of Christchurch, are rated at about
£316, whilst the properly of the Southwark and Vauxhall Company in this
parish is only rated at about £108. Waterloo Road, 1st part, suffered almost
as much as St. Saviour’s in 1849, and had but a single death in 1853; it is
supplied almost exclusively by the Lambeth Company. The sub-districts of
Kent Road and Borough Road which suffered severely from cholera, are
supplied, through a great part of their extent, exclusively by the South-
wark and Vauxhall Company; the supply of the Lambeth Company being
intermingled with that of the other only in a part of these districts, as may
be seen by consulting the accompanying map (No. 2). The rural districts of
Wandsworth and Peckham contain a number of pump-wells, and are only,
partially supplied by the Water Company; on this account they suffered a
lower mortality than the other sub-districts supplied with the water from
Battersea Fields. In the three sub-districts to which this water does not ex-
tend, there was no death from cholera in 1853.

Although the facts shown in the above table afford very strong evidence
of the powerful influence which the drinking of water containing the
sewage of a town exerts over the spread of cholera, when that disease is
present, yet the question does not end here; for the intermixing of the
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Table VI
Deaths | Deaths by
from Cholera,
Population | Cholera| 100,000 Water
Sub-Districts in 1851 in 1853 living Supply
St. Saviour, 19,709 45 227 Southwark and
Southwark Vauxhall Water
St. Olave 8,015 19 237 Company only.
St. John, 11,360 7 61
Horsleydown
St. James, 18,899 21 111
Bermondsey
St. Mary Magdalen 13,934 27 193
Leather Market 15,295 23 153
Rotherhithe* 17,805 20 112
Wandsworth 9,611 3 31
Battersea 10,560 11 104
Putney 17,742 — —
Camberwell 5,280 9 50
Peckham 19,444 7 36
Christchurch, 16,022 7 43 Lambeth Water
Southwark Company, and
Southwark and
Kent Road 18,126 37 204 Vauxhall
Company.
Borough Road 15,862 26 163
London Road 17,836 9 50
Trinity, Newington 20,922 11 52
St. Peter, Walworth 29,861 23 77
St. Mary, Newington 14,033 5 35
Waterloo (1st part) 14,088 1 7
Waterloo (2nd part) 18,348 7 38
Lambeth Church 18,409 9 48
(1st part)
Lambeth Church 26,784 11 41
(2nd part)
Kennington (1st part) 24,261 12 49
Kennington (2nd part) 18,848 6 31
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Deaths | Deaths by
from Cholera,
Population | Cholera| 100,000 Water
Sub-Districts in 1851 in 1853 living Supply
Brixton 14,610 2 13
Clapham 16,290 10 61
St. George, 15,849 6 37
Camberwell
Norwood 3,977 — — Lambeth Water
Company only.
Streatham 9,023 — —
Dulwich 1,632 — —
First 12 sub-districts 167,654 192 114 Southwark and
Vauxhall.
Next 16 sub-districts 301,149 182 60 Both Companies.
Last 3 sub-districts 14,632 — — Lambeth Company.
* A small part of Rotherhithe is now supplied by the Kent Water Company.

water supply of the Southwark and Vauxhall Company with that of the
Lambeth Company, over an extensive part of London, admitted of the sub-
ject being sifted in such a way as to yield the most incontrovertible proof
on one side or the other. In the sub-districts enumerated in the above table
as being supplied by both companies, the mixing of the supply is of the
most intimate kind. The pipes of each Company go down all the streets,
and into nearly all the courts and alleys. A few houses are supplied by one
Company and a few by the other, according, to the decision of the owner
or occupier at that time when the Water Companies were in active compe-
tition. In many cases a single house has a supply different from that on ei-
ther side. Each company supplies both rich and poor, both large houses
and small; there is no difference either in the condition or occupation of
the persons receiving the water of the different Companies. Now it must be
evident that, if the diminution of cholera, in the districts partly supplied
with the improved water, depended on this supply, the houses receiving it
would be the houses enjoying the whole benefit of the diminution of the
malady, whilst the houses supplied with the water from Battersea Fields
would suffer the same mortality as they would if the improved supply did
not exist at all. As there is no difference whatever, either in the houses or
the people receiving the supply of the two Water Companies, or in any of
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the physical conditions with which they are surrounded, it is obvious that
no experiment could have been devised which would more thoroughly
test the effect of water supply on the progress of cholera than this, which
circumstances placed ready made before the observer.

The experiment, too, was on the grandest scale. No fewer than three
hundred thousand people of both sexes, of every age and occupation, and of
every rank and station, from gentle folks down to the very poor, were di-
vided into two groups without their choice, and, in most cases, without their
knowledge; one group being supplied with water containing the sewage of
London, and, amongst it, whatever might have come from the cholera pa-
tients, the other group having water quite free from such impurity.

To turn this grand experiment to account, all that was required was to
learn the supply of water to each individual house where a fatal attack of
cholera might occur. I regret that, in the short days at the latter part of last
year, I could not spare the time to make the inquiry; and, indeed, T was
not fully aware, at that time, of the very intimate mixture of the supply of
the two Water Companies, and the consequently important nature of the
desired inquiry.

When the cholera returned to London in July of the present year, how-
ever, I resolved to spare no exertion which might be necessary to ascertain
the exact effect of the water supply on the progress of the epidemic, in the
places where all the circumstances were so happily adapted for the inquiry.
I was desirous of making the investigation myself, in order that I might
have the most satisfactory proof of the truth or fallacy of the doctrine
which I had been advocating for five years. I had no reason to doubt the
correctness of the conclusions I had drawn from the great number of facts
already in my possession, but I felt that the circumstance of the cholera-
poison passing down the sewers into a great river, and being distributed
through miles of pipes, and yet producing its specific effects, was a fact of
so startling a nature, and of so vast importance to the community, that it
could not be too rigidly examined, or established on too firm a basis.

I accordingly asked permission at the General Register Office to be sup-
plied with the addresses of persons dying of cholera, in those districts where
the supply of the two Companies is intermingled in the manner I have
stated above. Some of these addresses were published in the “Weekly Re-
turns,” and I was kindly permitted to take a copy of others. I commenced
my inquiry about the middle of August with two sub-districts of Lambeth,
called Kennington, first part, and Kennington, second part. There were
forty-four deaths in these sub-districts down to 12th August, and I found
that thirty-eight of the houses in which these deaths occurred were
supplied with water by the Southwark and Vauxhall Company, four houses
were supplied by the Lambeth Company, and two had pump-wells on the
premises and no supply from either of the Companies.
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As soon as I had ascertained these particulars I communicated them to
Dr. Farr, who was much struck with the result, and at his suggestion the
Registrars of all the south districts of London were requested to make a re-
turn of the water supply of the house in which the attack took place, in all
cases of death from cholera. This order was to take place after the 26th
August, and I resolved to carry my inquiry down to that date, so that the
facts might be ascertained for the whole course of the epidemic. I pursued
my inquiry over the various other sub-districts of Lambeth, Southwark,
and Newington, where the supply of the two Water Companies is inter-
mixed, with a result very similar to that already given, as will be seen fur-
ther on. In cases where persons had been removed to a workhouse or any
other place, after the attack of cholera had commenced, I inquired the wa-
ter supply of the house where the individuals were living when the attack
took place.

The inquiry was necessarily attended with a good deal of trouble.
There were very few instances in which I could at once get the informa-
tion I required. Even when the water-rates are paid by the residents, they
can seldom remember the name of the Water Company till they have
looked for the receipt. In the case of working people who pay weekly
rents, the rates are invariably paid by the landlord or his agent, who of-
ten lives at a distance, and the residents know nothing about the matter.
It would, indeed, have been almost impossible for me to complete the in-
quiry, if I had not found that I could distinguish the water of the two
companies with perfect certainty by a chemical test. The test I employed
was founded on the great difference in the quantity of chloride of sodium
contained in the two kinds of water at the time I made the inquiry. On
adding solution of nitrate of silver to a gallon of the water of the Lambeth
Company, obtained at Thames Ditton, beyond the reach of the sewage of
London, only 2-28 grains of chloride of silver were obtained, indicating
the presence of 95 grams of chloride of sodium in the water. On treating
the water of the Southwark and Vauxhall Company in the same manner,
91 grains of chloride of silver were obtained, showing the presence of
37-9 grains of common salt per gallon. Indeed, the difference in appear-
ance on adding, nitrate of silver to the two kinds of water was so great,
that they could be at once distinguished without any further trouble.
Therefore when the resident could not give clear and conclusive evidence
about the Water Company, I obtained some of the water in a small phial,
and wrote the address on the cover, when I could examine it after com-
ing home. The mere appearance of the water generally afforded a very
good indication of its source, especially if it was observed as it came in,
before it had entered the water-butt or cistern; and the time of its coming
in also afforded some evidence of the kind of water, after I had ascer-
tained the hours when the turncocks of both Companies visited any
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street. These points were, however, not relied on, except as corroborating
more decisive proof, such as the chemical test, or the Company’s receipt
for the rates.

A return had been made to Parliament of the entire number of houses
supplied with water by each of the Water Companies, but as the number
of houses which they supplied in particular districts was not stated, I
found that it would be necessary to carry my inquiry into all the districts
to which the supply of either Company extends, in order to show the full
bearing of the facts brought out in those districts where the supply is in-
termingled. I inquired myself respecting every death from cholera in the
districts to which the supply of the Lambeth Company extends, and I was
fortunate enough to obtain the assistance of a medical man, Mr. John
Joseph Whiting, L.A.C., to make inquiry in Bermondsey, Rotherhithe,
Wandsworth, and certain other districts, which are supplied only by the
Southwark and Vauxhall Company. Mr. Whiting took great pains with his
part of the inquiry, which was to ascertain whether the houses in which
the fatal attacks took place were supplied with the Company’s water, or
from a pump-well, or some other source.

Mr. Whiting’s part of the investigation extended over the first four
weeks of the epidemic, from 8th July to 5th August; and as inquiry was
made respecting every death from cholera during this part of the epi-
demic, in all the districts to which the supply of either of the Water Com-
panies extends, it may be well to consider this period first. There were
three hundred and thirty-four deaths from cholera in these four weeks, in
the districts to which the water supply of the Southwark and Vauxhall
and the Lambeth Company extends. Of these it was ascertained, that in
two hundred and eighty-six cases the house where the fatal attack of
cholera took place was supplied with water by the Southwark and Vaux-
hall Company, and in only fourteen cases was the house supplied with the
Lambeth Company’s water; in twenty-two cases the water was obtained
by dipping a pail directly into the Thames, in four instances it was ob-
tained from pump-wells, in four instances from ditches, and in four cases
the source of supply was not ascertained, owing to the person being taken
ill whilst traveling, or from some similar cause. The particulars of all the
deaths which were caused by cholera in the first four weeks of the late
epidemic, were published by the Registrar General in the “Weekly Re-
turns of Births and Deaths in London,” and I have had the three hundred
and thirty-four above enumerated reprinted in an appendix to this edition
[Not included. Ed.], as a guarantee that the water supply was inquired
into, and to afford any person who wishes it an opportunity of verifying
the result. Any one who should make the inquiry must be careful to find
the house where the attack took place, for in many streets there are sev-
eral houses having the same number.
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According to a return which was made to Parliament, the Southwark and
Vauxhall Company supplied 40,046 houses from January Ist to December
31st, 1853, and the Lambeth Company supplied 26,107 houses during the
same period; consequently, as 286 fatal attacks of cholera took place, in the
first four weeks of the epidemic, in houses supplied by the former Company,
and only 14 in houses supplied by the latter, the proportion of fatal attacks to
each 10,000 houses was as follows: Southwark and Vauxhall, 71; Lambeth,
5. The cholera was therefore fourteen times as fatal at this period, amongst
persons having the impure water of the Southwark and Vauxhall Company,
as amongst those having the purer water from Thames Ditton.

It is extremely worthy of remark, that whilst only five hundred and
sixty-three deaths from cholera occurred in the whole of the metropolis,
in the four weeks ending 5th August, more than one half of them took
place amongst the customers of the Southwark and Vauxhall Company
and a great portion of the remaining deaths were those of mariners and
persons employed amongst the shipping in the Thames, who almost in-
variably draw their drinking water direct from the river. It may, indeed,
be confidently asserted, that if the Southwark and Vauxhall Water Com-
pany had been able to use the same expedition as the Lambeth Com-
pany in completing their new works, and obtaining water free from the
contents of sewers, the late epidemic of cholera would have been con-
fined in a great measure to persons employed among the shipping, and
to poor people who get water by pailsful direct from the Thames or tidal
ditches.

The number of houses in London at the time of the last census was
327,391. If the houses supplied with water by the Southwark and Vaux-
hall Company, and the deaths from cholera occurring in these houses,
be deducted, we shall have in the remainder of London 287,345 houses,
in which 277 deaths from cholera took place in the first four weeks of
the epidemic. This is at the rate of nine deaths to each 10,000. But the
houses supplied with water by the Lambeth Company only suffered a
mortality of five in each 10,000 at this period; it follows, therefore, that
these houses, although intimately mixed with those of the Southwark
and Vauxhall Company, in which so great a proportional mortality oc-
curred, did not suffer even so much as the rest of London which was not
so situated.

In the beginning of the late epidemic of cholera in London, the Thames
water seems to have been the great means of its diffusion, either through
the pipes of the Southwark and Vauxhall Company, or more directly by
dipping a pail in the river. Cholera was prevailing in the Baltic Fleet in the
early part of summer, and the following passage from the “Weekly Re-
turns” of the Registrar-General shows that the disease was probably im-
ported thence to the Thames.
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Bermondsey, St. James. At 10, Marine Street, on 25th July, a mate mariner,
aged 34 years, Asiatic cholera 101 hours, after premonitory diarrhoea 162
hours. The medical attendant states: ‘This patient was the chief mate to a
steam-vessel taking stores to and bringing home invalids from the Baltic
Fleet. Three weeks ago he brought home in his cabin the soiled linen of an of-
ficer who had been ill. The linen was washed and returned.’

The time when this steam-vessel arrived in the Thames with the soiled
linen on board, was a few days before the first cases of cholera appeared in
London, and these first cases were chiefly amongst persons connected
with the shipping in the river. It is not improbable therefore that a few
simple precautions, with respect to the communications with the Baltic
Fleet, might have saved London from the cholera this year, or at all events
greatly retarded its appearance.

As the epidemic advanced, the disproportion between the number of
cases in houses supplied by the Southwark and Vauxhall Company and
those supplied by the Lambeth Company, became not quite so great, al-
though it continued very striking. In the beginning of the epidemic the
cases appear to have been almost altogether produced through the agency
of the Thames water obtained amongst the sewers and the small number
of cases occurring in houses not so supplied, might be accounted for by
the fact of persons not keeping always at home and taking all their meals
in the houses in which they live; but as the epidemic advanced it would
necessarily spread amongst the customers of the Lambeth Company, as in
parts of London where the water was not in fault, by all the usual means
of its communication. The two subjoined tables, VII and VIII, show the
number of fatal attacks in houses supplied respectively by the two Com-
panies, in all the sub-districts to which their water extends. The cases in
Table VII, are again included in the larger number which appear in the
next table. The sub-districts are arranged in three groups, as they were in
Table VI, illustrating the epidemic of 1853.

In Table VIII, showing the mortality in the first seven weeks of the epi-
demic, the water supply is the result of my own personal inquiry, in every
case, in all the sub-districts to which the supply of the Lambeth Company
extends; but in some of the sub-districts supplied only by the Southwark
and Vauxhall Company, the inquiry of Mr. Whiting having extended only
to 5th August, the water supply of the last three weeks is calculated to
have been in the same proportion by the Company, or by pump wells,
etc., as in the first four weeks,—a calculation which is perfectly fair, and
must be very near the truth. The sub-districts in which the supply is partly
founded on computation, are marked with an asterisk.

The numbers in Table VIII differ a very little from those of the table I
communicated to the Medical Times and Gazette of 7th October, on account
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Table VII Mortality from Cholera in the four weeks ending 5th August

Deaths
from
Cholera Water Supply
in the
four wks | South- River
Popu- | ending |wark & Thames
Sub- lation 5th Vaux- |Lam- | Pump-| and |Unascer-
Districts |in 1851 | August hall |beth | wells |ditches| tained
*St. Saviour, 19,709 26 24 — —_ 2 —_
Southwark
*St. Olave 8,015 19 15 — — 2 2
*St. John, 11,360 18 17 — — 1 —
Horsley-
down
*St. James, 18,899 29 23 — — 6 —
Bermond-
sey
*St. Mary 13,934 20 19 — — 1 —
Magdalen
*Leather 15,295 23 23 — — — —
Market
*Rotherhithe | 17,805 26 17 — — 9 —
*Battersea 10,560 13 10 — 1 2 —
Wandsworth 9,611 2 — — — 2 —
Putney 5,280 1 — — 1 — —
*Camberwell | 17,742 19 19 — — — —
*Peckham 19,444 4 4 — — — —
Christchurch, | 16,022 3 2 1 — — —
Southwark
Kent Road 18,126 8 7 1 — — —
Borough 15,862 21 20 1 — — —
Road
London 17,836 9 5 4 — — —
Road
Trinity, 20,922 14 14 — — — _
Newing-
ton
St. Peter, 29,861 20 20 — — — —
Walworth

(continued)
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Table VIl (continued)

Deaths
from
Cholera Water Supply
in the
four wks | South- River
Popu- | ending |wark & Thames
Sub- lation 5th Vaux- |Lam-| Pump-| and |Unascer-

Districts |in 1851 August hall |beth| wells | ditches | tained
St. Mary,

Newington| 14,033 5 5 — — — —
Waterloo

(1st pt) 14,088 5 5 — — _ _
Waterloo

(2nd pt) 18,348 5 5 — — — —
Lambeth

Church

(1st part) 18,409 5 2 1 — 1 1
Lambeth

Church

(2nd part) | 26,748 10 7 2 — — 1
Kennington

(Istpart) | 24,261 11 9 1 — _ _
Kennington

(2nd part) | 18,848 3 3 — — — —
Brixton 14,610 1 — 1 — — _
*Clapham 16,290 5 4 — 1 — —
St. George,

Camber-

well 15,849 9 7 2 — — —
Norwood 3,977 — — — — — —
Streatham 9,023 — — — — — —
Dulwich 1,632 — — — — — —
Sydenham 4,501 — — — — — —
Total 486,936 334 286 14 4 26 4
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Table VI Mortality from Cholera in the seven weeks ending 26th August

Deaths
from

Cholera Water Supply
in the

four wks | South- River

Popu- | ending |wark & Thames
Sub- lation Sth Vaux- |[Lam- | Pump-| and |Unascer-
Districts |in 1851 | August hall | beth | wells | ditches | tained
*St. Saviour,

Southwark | 19,709 125 115 — — 10 —
*St. Olave 8,015 53 43 — — 55 5
*St. John,

Horsley-

down 11,360 51 48 — — 3 —
*St. James,

Bermond-

sey 18,899 123 102 — — 21 —
*St. Mary

Magdalen | 13,934 87 83 — — 4 —
*Leather

Market 15,295 81 81 — — — —
*Rotherhithe | 17,805 103 68 — 35 —
*Battersea 10,560 54 42 — 4 8 —
Wandsworth 9,611 11 1 — 2 8 —
Putney 5,280 1 — — 1 — _
*Camberwell | 17,742 96 96 — — — —
*Peckham 19,444 59 59 — — — —
Christchurch,

Southwark | 16,022 25 11 13 — — 1
Kent Road 18,126 57 52 5 — — —
Borough

Road 15,862 71 61 7 — — 3
London

Road 17,836 29 21 8 — — —
Trinity,

Newington| 20,922 58 52 6 — — —
St. Peter,

Walworth | 29,861 90 84 4 — — 2

(continued)
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Table VIl (continued)

Deaths
from
Cholera Water Supply
in the
four wks | South- River
Popu- | ending |wark & Thames
Sub- lation 5th Vaux- | Lam- |Pump-| and |Unascer-

Districts | in 1851 | August hall | beth | wells | ditches | tained
St. Mary,

Newington | 14,033 21 19 1 1 — —
Waterloo

(1st pt) 14,088 10 9 1 — — —
Waterloo

(2nd pt) 18,348 36 25 8 1 2 —
Lambeth

Church

(1st part) 18,409 18 6 9 — 1 2
Lambeth

Church

(2nd part) 26,748 53 34 13 1 — 5
Kennington

(1st part) 24,261 71 63 5 3 — —
Kennington

(2nd part) 18,848 38 34 3 1 — —
Brixton 14,610 9 5 2 — — 2
*Clapham 16,290 24 19 — 5 — —
St. George,

Camberwell| 15,849 42 30 9 2 — 1
Norwood 3,977 8 — 2 1 5 —
Streatham 9,023 6 — 1 5 — —
Dulwich 1,632 — — — — — —
Sydenham 4,501 4 — 1 2 — 1
Total 486,936 1,514 1,263 98 29 102 22
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of the water supply having since been ascertained in some cases in which I
did not then know it. The small number of instances in which the water
supply remains unascertained are chiefly those of persons taken into a
workhouse without their address being known.

The following is the proportion of deaths to 10,000 houses, during the
first seven weeks of the epidemic, in the population supplied by the South-
wark and Vauxhall Company, in that supplied by the Lambeth Company,
and in the rest of London.

The mortality in the houses supplied by the Southwark and Vauxhall
Company was therefore between eight and nine times as great as in the
houses supplied by the Lambeth Company; and it will be remarked that
the customers of the Lambeth Company continued to enjoy an immunity
from cholera greater than the rest of London which is not mixed up as
they are with the houses supplied by the Southwark and Vauxhall Com-
pany. As regards the period of the epidemic subsequent to the 26th Au-
gust to which my inquiry extended, I have stated that the Registrar
General requested the District Registrars to make a return of the water
supply of the house of attack in all cases of death from cholera. Owing to
difficulties such as I explained that I had met with in the beginning of my
inquiry, the Registrars could not make the return in all cases, and as they
could not be expected to seek out the landlord or his agent, or to apply
chemical tests to the water as I had done, the water supply remained
unascertained in a number of cases, but the numbers may undoubtedly be
considered to show the correct proportions as far as they extend, and they
agree entirely with the results of my inquiry respecting the earlier part of
the epidemic given above.

The Registrar General published the returns of the water supply, which
he had obtained from the District Registrars, down to 14th October, in a
table which is subjoined. As the whole of the south districts of London
were included in the inquiry of the Registrar General, the deaths in the
Greenwich and Lewisham districts which are supplied by the Kent Water

Table IX
Deaths in
Deaths each
Number of from 10,000
houses Cholera houses
Southwark and Vauxhall
Company 40,046 1,263 315
Lambeth Company 26,107 98 37
Rest of London 256,423 1,422 59
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Table X
Water Supply

Deaths | Southwark Not
Week from and Kent Pumps, and | ascer-
Ending | Cholera | Vauxhall |Lambeth|Company|other sources| tained
Sept 2 670 399 45 38 72 116
Sept 9 972 580 72 45 62 213
Sept 16 856 524 66 48 44 174
Sept 23 724 432 72 28 62 130
Sept 30 383 228 25 19 24 87
Oct 7 200 121 14 10 9 46
Oct 14 115 69 8 3 6 29
Total 3,920 2,353 302 191 279 795

Company, and did not enter into my inquiry, are included in the table, but
they do not in the least affect the numbers connected with the other com-
panies.

Now 2,353 deaths in 40,046 houses, the number supplied by the
Southwark and Vauxhall Company are 573 deaths to each 10,000 houses;
and 302 deaths to 26,107, the number of houses supplied by the Lambeth
Company, are 115 deaths to each 10,000 houses; consequently in the sec-
ond seven weeks of the epidemic, the population supplied by the South-
wark and Vauxhall Company continued to suffer nearly five times the
mortality of that supplied with water by the Lambeth Company. If the 795
deaths in which the water supply was not ascertained be distributed
equally over the other sources of supply in the above table (No. X), the
deaths in houses supplied by the Southwark and Vauxhall Company
would be 2,830, and in houses supplied by the Lambeth Company would
be 363. By adding the number of deaths which occurred in the first seven
weeks of the epidemic, we get the numbers in the subjoined table (No.
XI), where the population of the houses supplied by the two water com-
panies is that estimated by the Registrar General.'*

We see by the above table that the houses supplied with the water from
Thames Ditton, by the Lambeth Company, continued throughout the epi-
demic to enjoy an immunity from cholera, not only greater than London
at large, but greater than every group of districts, except the north and
central groups.



JOHN SNOW 343

Table XI
Deaths by
Cholera in 14 Deaths in
Population wks. Ending 10,000
in 1851 Oct. 14 living
London 2,362,236 10,367 43
West Districts 376,427 1,992 53
North Districts 490,396 735 14
Central Districts 393,256 612 15
East Districts 485,522 1,461 30
South Districts 616,635 5,567 90
Houses supplied by 266,516 4,093 153
Southwark and
Vauxhall Company
Houses supplied by 173,748 461 26
Lambeth Company

In the next table (No. XII), the mortality from cholera in 1849 is shown
side by side with that of 1854, in the various sub-districts to which the
supply of the two water companies with which we are particularly inter-
ested extends. The mortality of 1854 is down to October 21, and is ex-
tracted from a table published in the “Weekly Return of Births and
Deaths” of October 28 that of 1849 is from the “Report on Cholera” by Dr.
Farr, previously quoted. The sub-districts are arranged in three groups as
before, the first group being supplied only by the Southwark and Vauxhall
Company, the second group by this Company and the Lambeth, and the
third group by the Lambeth Company only. It is necessary to observe,
however, that the supply of the Lambeth Company has been extended to
Streatham, Norwood, and Sydenham, since 1849, in which year these
places were not supplied by any water company. The situation and extent
of the various sub-districts are shown, together with the nature of the wa-
ter supply, in Map 2, which accompanies this work.

The table exhibits an increase of mortality in 1854 as compared with
1849, in the sub-districts supplied by the Southwark and Vauxhall Com-
pany only, whilst there is a considerable diminution of mortality in the
sub-districts partly supplied by the Lambeth Company. In certain sub-
districts, where I know that the supply of the Lambeth Water Company is
more general than elsewhere, as Christchurch, London Road, Waterloo
Road 1st, and Lambeth Church 1st, the decrease of mortality in 1854 as
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Table XII
Deaths | Deaths
from from
Cholera | Cholera

Sub-Districts in 1849 | in 1854 Water Supply
St. Saviour, Southwark 283 371 Southwark and Vauxhall
st Olave 157 161 Water Company only.
St. John, Horsleydown 192 148
St. James, Bermondsey 249 362
St. Mary Magdalen 259 244
Leather Market 226 237
Rotherhithe* 352 282
Wandsworth 97 59
Battersea 111 171
Putney 8 9
Camberwell 235 240
Peckham 92 174
Christchurch, Southwark 256 113 Lambeth Water Company,

and Southwark and

Kent Road 267 174 Vauxhall Company.
Borough Road 312 270
London Road 257 93
Trinity, Newington 318 210
St. Peter, Walworth 446 388
St. Mary, Newington 143 92
Waterloo (1st part) 193 58
Waterloo (2nd part) 243 117
Lambeth Church (1st part) 215 49
Lambeth Church (2nd part) 544 193
Kennington (1st part) 187 303
Kennington (2nd part) 153 142
Brixton 81 48
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Deaths | Deaths
from from
Cholera | Cholera
Sub-Districts in 1849 | in 1854 Water Supply
Clapham 114 165
St. George, Camberwell 176 132
Norwood 2 10 Lambeth Water Company
only.

Streatham 154 15
Dulwich 1 —
Sydenham 5 12
First 12 sub-districts 2,261 2,458 Southwark and Vauxhall.
Next 16 sub-districts 3,905 2,547 Both Companies.
Last 4 sub-districts 162 37 Lambeth Company.

* A small part of Rotherhithe is now supplied by the Kent Water Company.

compared with 1849 is greatest, as might be expected. Waterloo Road 1st,
which suffered but little from cholera in the present year, is chiefly com-
posed of very dirty narrow streets, in the neighbourhood of Cornwall
Road and the New Cut, inhabited by very poor people; and Lambeth
Church 1st, which suffered still less, contains a number of skin yards and
other factories, between Lambeth Palace and Vauxhall Bridge, which
have often been inveighed against as promoting the cholera. The high
mortality of the Streatham district in 1849 was caused by the outbreak of
cholera in Drouett’s Asylum for pauper children, previously mentioned.
Whilst making inquiries in the south districts of London, I learned
some circumstances with respect to the workhouses which deserve to be
noticed. In Newington Workhouse, containing 650 inmates, and supplied
with the water from Thames Ditton, there had been but two deaths from
cholera amongst the inmates down to 21st September, when the epidemic
had already greatly declined. In Lambeth Workhouse, containing, if I re-
member rightly, nearly 1,000 inmates, and supplied with the same water,
there had been but one death amongst the inmates when I was there in
the first week of September. In St. Saviour’s workhouse, which is situated
in the parish of Christchurch, and is supplied with water by the Lambeth
Company, no inmate died of cholera before I called in the first week of
September. On the other hand, in the workhouse of St. George, South-
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wark, supplied with the water of the Southwark and Vauxhall Company,
six inmates died out of about 600 before the 26th August, when the epi-
demic had only run one-third of its course. The mortality was also high
amongst the inmates of St. Olave’s Workhouse, supplied with water by
the Southwark and Vauxhall Company, but I do not know the number
who died. I trust, however, that the Registrar General, in giving an ac-
count of the recent epidemic, will make a return of the deaths amongst
the inmates of the various workhouses and other institutions on the south
side of the Thames, together with the water supply of the buildings. Beth-
lehem Hospital, the Queen’s Prison, Horsemonger Lane Gaol, and some
other institutions, having deep wells on the premises, scarcely suffered at
all from cholera in 1849, and there was no death in any of them during
the part of the recent epidemic to which my inquiry extended.

On the north side of the Thames the mortality during the recent epi-
demic seems to have been influenced more by the relative crowding and
want of cleanly habits of the people, and by the accidental contamination
of the pump-wells, than by the supply of the water companies. The water
of the New River Company could have no share in the propagation of
cholera, as I explained when treating of the epidemic of 1849; and the ex-
tensive districts supplied by this company have been very slightly visited
by the disease, except in certain spots which were influenced by the
causes above mentioned. The water of the East London Company is also
free from the contents of sewers, unless it be those from the neighbour-
hood of Upper Clapton, where there has been very little cholera. The dis-
tricts supplied by this company have been lightly visited, except such as lie
near the Thames, and are inhabited by mariners, coal and ballast-heavers,
and others, who are employed on the river. Even Bethnal Green and Spi-
talfields, so notorious for their poverty and squalor, have suffered a mor-
tality much below the average of the metropolis. The Grand Junction
Company obtain their supply at Brentford, within the reach of the tide
and near a large population, but they detain the water in large reservoirs,
and their officers tell me they filter it; at all events, they supply it in as
pure a state as that of the Lambeth Company obtained at Thames Ditton,
and their districts have suffered very little from cholera except at the spot
where the irruption occurred from the contamination of the pump-well in
Broad Street, Golden Square. The West Middlesex Company, obtaining
their supply from the Thames at Hammersmith, have also very large
reservoirs, and the districts they supply have suffered but little from
cholera, except the Kensington brick fields, Starch Green, and certain
other spots, crowded with poor people, chiefly Irish.

The districts supplied by the Chelsea Company have suffered a much
greater mortality, during the recent epidemic, than the average of the
whole metropolis, as the subjoined table (No. XIII) shows.
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Table XIII
Deaths by Cholera
In 15 Wks. To every
Population | Ending Oct 10,000
in 1851 21 living
Chelsea, south 19,050 122 64
Chelsea, north-west 17,669 99 56
Chelsea, north-east 19,819 71 36
Belgrave 40,034 238 59
St. John, Westminster 34,295 173 50
St. Margaret, Westminster 31,314 238 76
Total of districts supplied by 162,181 941 56
the Chelsea Water Company
Houses supplied by the Southwark 266,516 2,900 108
and Vauxhall Company
London 2,362,236 10,530 45
London, except the houses 1,933,539 6,689 34
supplied by the Chelsea Company,
and by the Southwark and
Vauxhall Company.

But the mortality in these districts is only half as great as in the houses
supplied by the Southwark and Vauxhall Company, who obtain their sup-
ply from the Thames just opposite the spot where the Chelsea Company
obtain theirs. The latter company, however, by detaining the water in
their reservoirs, and by filtering it, are enabled to distribute it in a state of
comparative purity; but I had ample opportunities of observing, in August
and September last, that this was far from being the state of the water sup-
plied by the Southwark and Vauxhall Company. Many of the people re-
ceiving this latter supply were in the habit of tying a piece of linen or some
other fabric over the tap by which the water entered the butt or cistern,
and in two hours, as the water came in, about a tablespoon of dirt was col-
lected, all in motion with a variety of water insects, whilst the strained
water was far from being clear. The contents of the strainer were shown to
me in scores of instances. I do not, of course, attribute the cholera either
to the insects or the visible dirt; but it is extremely probable that the mea-
sures adopted by the Chelsea Company to free the water from these re-
pulsive ingredients, either separated or caused the destruction of the
morbid matter of cholera. It is very likely that the detention of the water
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in the Company’s reservoirs permitted the decomposition of the cholera
poison, and was more beneficial than the filtering, for the following rea-
sons. The water used in Millbank Prison, obtained from the Thames at
Millbank, was filtered through sand and charcoal till it looked as clear as
that of the Chelsea Company; yet, in every epidemic, the inmates of this
prison suffered much more from cholera than the inhabitants of the
neighbouring streets and those of Tothill Fields Prison, supplied by that
company.'® In the early part of August last, the use of the Thames water
was entirely discontinued in Millbank Prison, and water from the Artesian
well in Trafalgar Square was used instead, on the recommendation of Dr.
Baly, the physician to the prison. In three or four days after this change,
the cholera, which was prevailing to an alarming extent, entirely ceased.

The quantity of impurity in the Thames was greatly increased during
the late autumn, by the long course of dry weather. From 5th August to
12th September, a period of more than five weeks, only 0.29 of an inch of
rain fell at Greenwich, as appears by the report of the Astronomer Royal.
The stream of the Thames above the reach of the tide became so slender,
that it was difficult to navigate barges above Richmond. The Thames in
London is a very large body of water, and if the whole of it flowed away
into the sea every day, the liquid which flows down the sewers in twelve
hours would form but a very small part of it; but it must be remembered
that the quantity of water which passes out to sea, with the ebb of every
tide, is only equal to that which flows over Teddington Lock, and from a
few small tributary streams. In hot dry weather this quantity is moreover
greatly diminished by the evaporation taking place from the immense sur-
face of water exposed between Richmond and Graves end, so that the
river becomes a kind of prolonged lake, the same water passing twice a
day to and fro through London, and receiving the excrement of its two
millions and more of inhabitants, which keeps accumulating till there is a
fall of rain. In time of cholera, the evacuations of the patients keep accu-
mulating in the river along with the other impurities; and it is probably in
this way that the dry weather with a high barometer aids in promoting
cholera, as it has often been observed to do.

I thought at first that the quantity of common salt, previously men-
tioned as being present in the water of the Southwark and Vauxhall Com-
pany, consisted entirely of the salt which had passed down the sewers into
the river, for I had no idea that any admixture of sea water reached as high
as Battersea Fields. Mr. Quick, the engineer of the above Company, in-
formed me, however, that an impregnation of salt water does extend as far
after a long course of dry weather. It is obvious that a dry season, whilst it
increases the quantity of impurity in the Thames, must also cause the sea
water to flow further inland than at other times. I did not examine the wa-
ter of the Thames in August or September, but I have done so now, at the
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latter part of November, and I am inclined to think that even yet a slight
admixture of sea water may reach to Battersea Fields with every tide. I
found 5.8 grains of chloride of sodium per gallon, in water obtained at
Hungerford Market, at half flow of the tide, on 19th November, and 19.1
grains per gallon, in water obtained at the same place, on 27th November,
at an hour and a half before high water; whilst water obtained at London
Bridge, on 28th November, at high water, contained 63.3 grains per gallon.

A specimen of water obtained on 21st November, from a house sup-
plied by the Southwark and Vauxhall Company, contained 28.8 grains of
common salt per gallon, or about three-quarters as much as it contained
in September, when the quantity was 37.9 grains. It is very obvious from
the above analyses, that the Water Company, obtain their supply from the
Thames at high water, or nearly so, although this is the time of the tide
when the water contains the greatest amount of impurity. It is quite cer-
tain that the sea water cannot reach to Thames Ditton, any more than the
contents of the London sewers, and therefore, whatever may be its
source, the quantity of chloride of sodium in the water is quite conclusive
as regards the purpose for which I examined into it, viz., to distinguish be-
tween the water of the two Companies.

When the water of the Southwark and Vauxhall Company was exam-
ined by Messrs. Graham, Miller, and Hofmann, at the latter part of Janu-
ary 1851, it contained only 1.99 grains of chloride of sodium, or about
one-twentieth as much as it contained last September, and one-fifteenth
as much as on 21st November 1854.1¢

Dr. Farr discovered a remarkable coincidence between the mortality
from cholera in the different districts of London in 1849, and the elevation
of the ground; the connection being of an inverse kind, the higher dis-
tricts suffering least, and the lowest suffering most from this malady. Dr.
Farr was inclined to think that the level of the soil had some direct influ-
ence over the prevalence of cholera, but the fact of the most elevated
towns in this kingdom, as Wolverhampton, Dowlais, Merthyr Tydvil, and
Newcastle-upon-Tyne, having suffered excessively from this disease on
several occasions, is opposed to this view, as is also the circumstance of
Bethlehem Hospital, the Queen’s Prison, Horsemonger Lane Gaol, and
several other large buildings, which are supplied with water from deep
wells on the premises, having nearly or altogether escaped cholera,
though situated on a very low level, and surrounded by the disease. The
fact of Brixton, at an elevation fifty-six feet above Trinity high-water
mark, having suffered a mortality of 55 in 10,000, whilst many districts on
the north of the Thames, at less than half the elevation, did not suffer
one-third as much also points to the same conclusion.

I expressed the opinion in 1849,'7 that the increased prevalence of
cholera in the low-lying districts of London depended entirely on the greater



350 THE SANITARY REFORM MOVEMENT

contamination of the water in these districts, and the comparative immunity
from this disease of the population receiving the improved water from
Thames Ditton, during the epidemics of last year and the present, as shown
in the previous pages, entirely confirms this view of the subject; for the great
bulk of this population live in the lowest districts of the metropolis.

The prevalence of cholera has been very much under the influence of
the water supply in other towns besides London. The cholera has pre-
vailed to a considerable extent in the crowded habitations of the poor in
Liverpool and some other towns, where the general supply of water was
not in fault, but I know of no instance in which it has spread through all
classes of the community, except where the general supply of water has
been contaminated with the contents of the drains and sewers; and all the
towns with which I am acquainted that have enjoyed an almost complete
immunity from this disease, have a water supply quite free from any
chance of contamination. Birmingham, Bath, Cheltenham, and Leicester
have nearly escaped the cholera in every epidemic. The few cases that
have occurred being, chiefly those of persons newly arrived from places
where the disease was prevailing, and a few others who came in commu-
nication with them. All these towns have a supply of water quite free
from connection with the drains and sewers, and the small rivers which
flow through them are so impure that it would be impossible to drink the
water. Leicester is crowded with a poor population and has hardly any
physical advantage except its water supply.

The first cases of cholera in Exeter in 1832, were three in the same day,
besides one in St. Thomas’s, a suburb of Exeter, in a gentleman just ar-
rived from London, where the disease was prevailing. The other three
were a woman and her two children; the former, with one of her children,
had returned from Plymouth the previous day, where she had been nurs-
ing a child that had died of the cholera. Within five days from this time,
there were seven fresh cases in as many different parts of the town,
amongst persons having no intercourse with each other or the first cases.
The disease soon became very prevalent, and in three months there were
1,135 cases, and 345 deaths. Exeter is situated on ground which rises from
the edge of the river to an elevation of one hundred and fifty feet. In 1832
the inhabitants were chiefly supplied with river water by water-carriers,
who conveyed it in carts and pails. Dr. Shapter, from whose work!® the
above particulars are obtained, kindly furnished me with information
concerning the sewers, and with maps of their position. The water-carriers,
by whom Exeter was very greatly supplied, obtained their water almost
exclusively from certain streams of water, diverted from the river in order
to turn water-mills; and one of the chief sewers of the town, which re-
ceives such sewage as might come from North Street, in which the first
cases of cholera occurred, empties itself into the branch from the river
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which divides into the two mill-streams just mentioned. It must be re-
marked that the parish of St. Edmund, in which these streams of water
were situated, had a lower mortality from cholera than other parts of the
town like it, densely populated and on low ground near the river.
Dr. Shapter attributes this lower rate of mortality, and I believe rightly, to
St. Edmund’s being freely intersected by running streams of water. The
people would probably not drink more of the water than in parts of the
town where it was less plentiful, and had to be paid for, but they would
have much better opportunities for personal cleanliness: so that whilst
they would be exposed to only the same number of scattered cases, they
would be less likely to have the malady spreading through families, and
by personal intercourse. After the cholera of 1832, measures were taken
to afford a better supply of water to Exeter; not, so far as I can find by
Dr. Shapter’s work, that its impurity was complained of, but because of its
scarcity and cost. Water-works were established on the river Exe, two
miles above the town, and more than two miles above the influence of
the tide. Exeter has since been very plentifully supplied with this water,
and Dr. Shapter informed me that in 1849 there were only about twenty
cases of cholera, nearly half of which occurred in strangers coming into
the town, and dying within two or three days after their arrival. This last
summer there was only one death from cholera in Exeter.

We will now consider the town of Hull, in which, together with other
sanitary measures adopted since 1832, there has been a new more plenti-
tul supply of water, but with a far different result to that at Exeter. In 1832
Hull was scantily supplied with water conveyed in pipes from springs at
Anlaby, three miles from the town. About 1844, new water-works were
established to afford a more plentiful supply. These works were situated on
the river Hull, at Stoneferry, two miles and three quarters from the conflu-
ence of that river with the Humber. About half the sewage of the town is
delivered into the river of the same name, the rest being discharged into
the Humber, as appears from information and a map kindly furnished me
in 1849 by Dr. Horner of Hull, who was making great efforts to have better
water obtained for the town. The tide flows up the river many miles past
the water-works, carrying up with it the filth from the sewers. The supply
of water was, to be sure, obtained when the tide was down, but as the
banks of the river are clothed with sedges in many parts, and its bottom
deep with mud, the water can never be free from sewage. Moreover, there
are some parts of the river above Stoneferry much deeper than the rest,
and where the deeper water is, according to the testimony of boatmen,
nearly stagnant; thus allowing the water carried up by the tide to remain
and gradually mix with that afterwards flowing down. There are also
boats, with families on board, passing up the river to the extent of five
thousand voyages in the year. The water when taken from the river was
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allowed to settle in the reservoir for twenty-four hours, and was then said
to be filtered before being sent to the town. In 1832 the cholera was con-
fined almost exclusively to the poor, and the deaths amounted to three
hundred.

In 1849 the deaths in Hull (including the suburb of Sculcoates) were
1834, although 8,000 or 10,000 left the town, it is said, to avoid the ravages
of the disease. Dr. Homer informed me that the deaths occurred amongst all
classes of the community, and that the town was much better drained in
1849 than in 1832.

When the cholera made its appearance at York, about the middle of July
1849, it was at first chiefly prevalent in some narrow streets near the river,
called the Water Lanes. The inhabitants of this spot had been in the habit,
from time immemorial, of fetching their water from the river at a place
near which one of the chief sewers of the towns empties itself; and recently
a public necessary had been built, the contents of which were washed
every morning into the river just above the spot at which they got the
water. In a short time from twenty to thirty deaths occurred in this locality
but the medical men considering the impure water injurious, the people
were supplied from the water-works, with water obtained from the river at
a point some distance above the town, and the cholera soon ceased nearly
altogether in this part of the city, but continued to spread in some other
parts. The cholera having thus abated in the Water Lanes, the gratuitous
supply of water was cut off, and the people went to the river as before.
There were still cases of cholera in the town, and it soon broke out again in
this locality, and in the first few days of September eight deaths occurred
among the persons who used water obtained direct from the river. The tap
for general use was again opened, and the river water interdicted, and the
cholera again ceased, and did not recur. These circumstances were com-
municated to me by a friend on whose accuracy I can rely.

The inhabitants of Dumfries drink the water of the river Nith, which
flows through the town, and into which the sewers discharge their con-
tents, which float afterwards to and fro with the tide. In 1832 there were
418 deaths from cholera out of a population of 11,606, being at the rate of
360 in 10,000, or 1 in every 28 of the inhabitants. The cholera again vis-
ited Dumfries at the close of 1848, and carried off 431 persons, or 1 in
every 32, out of a population now numbering 14,000; so that the mortal-
ity was excessive on both occasions.

Preston and Oldham, in Lancashire, are supplied with water from
surface drainage on the neighbouring hills and there was scarcely any
cholera at either of these places in 1849. The greater part of the town of
Paisley is supplied in a similar way; and I was informed that the cases of
cholera which occurred there in 1849 were confined to a quarter of the
town to which this supply of water does not extend. Nottingham is sup-
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plied with filtered water obtained from the river Trent, some distance
above the town. In 1832 this supply did not extend to all the inhabitants,
and the cholera was somewhat prevalent amongst the poor, of whom it
carried off 289; the population of the town being 53,000. After that time the
water was extended copiously to all the inhabitants, and there were but
thirteen deaths from the epidemic in 1849. The local Sanitary Committee
placed the supply of water amongst the chief causes of this immunity from
cholera, and I believe justly. There were but seven deaths from cholera in
Nottingham last summer.

Glasgow has been supplied, since the early part of the present century,
with the water of the Clyde, obtained a little way above the town, but
within the influence of the tide, and consequently mixed with the con-
tents of the sewers. It is imperfectly filtered through sand. In 1847, how-
ever, the parish of Gorbals, which forms the south part of Glasgow, was
furnished with a supply of water collected on the neighbouring hills; and
Dr. Leech, of Glasgow, speaks as follows respecting the influence of this
water on the prevalence of cholera:

During the late cholera there was a remarkable circumstance, which deserves
notice as compared with the epidemic of 1832. Since the former period, the
population of Glasgow, south of the Clyde, has nearly doubled and with this
exception, and the introduction of the soft-water supply, the circumstances
might be considered as the same at both periods. In one district, the parish of
Gorbals, the attack in 1832 was fearful; while Glasgow, north of the Clyde,
also suffered severely. During the late epidemic (that of 1848—49), Gorbals
parish furnished comparatively a small number of cases while the epidemic
in other parts of Glasgow was very severe. The unanimous opinion of the
Medical Society was that this comparative immunity was to be attributed to
the soft-water supply.*’

I was informed that when the cholera was prevalent in Glasgow last win-
ter, the parish of Gorbals again enjoyed a similar immunity from the disease.

The following passage respecting the water-supply of Paris is from Dr.
Farr’s “Report to the Registrar-General on the Cholera of 1848-49.”

The supply of Paris is from various sources, but four-fifths of the water is from
the Canal de I’Ourque, which, by the decision of Napoleon, was also appro-
priated to navigation. The water for some years, and in 1832, when the epi-
demic was so fatal, was drawn from the dirty basin in which the boats and
barges of the canals rested; but is now drawn from the canal before it enters
the basin. . .. The mortality of cholera in Paris was excessive, and in 1832,
varied from 80, of 10,000 inhabitants, in the elegant Chaussée d’Antin and
in Montmartre on the heights, to 530 and 520 in the low quartiers of the Ho-
tel de Ville and the Cité. (p. Ixxviii).
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The town of Newcastle-upon-Tyne affords a remarkable instance of the
influence of the water-supply on the prevalence of cholera. In 1831-32
there were no waterworks at Newcastle; it was supplied, in an insufficient
manner with spring water, which generally had to be carried some dis-
tance to the houses from “pants” in the streets. The epidemic was pretty
severe at this time. From November 1831 to November 1832 there were
801 deaths from cholera out of a population of 42,760. The disease pre-
vailed chiefly amongst the poor and was worst in the least elevated parts
of the town, near the river. Subsequently to 1832, waterworks were es-
tablished on the river Tyne, a little above the town; but these were aban-
doned, in 1848, in favour of a supply from a rivulet and springs at Whittle
Dean, about ten miles distant. In 1849, there were but 295 deaths from
cholera in a population then increased to 71,847. In the beginning of July
1853, two months before the reappearance of cholera in England, the
Whittle Dean Water Company found their proper sources insufficient for
the demands of the population and the various Factories, and they made
use of the former waterworks, mentioned above, to obtain water from the
Tyne. The point at which they obtained water from the river, is scarcely a
mile above Newecastle, and the tide flows for six miles above the town,
carrying the contents of the sewers with it. There are also villages, con-
taining several thousands of colliers and iron founders, on the banks of
the Tyne, above the waterworks. The water from the Tyne was mixed,
without filtration, with that from Whittle Dean, to the extent of one-
third; and the mixed water, so supplied, was discoloured, and contained
the large quantity of 7.1 grains of organic matter per gallon.

In the autumn of 1853, the cholera was prevailing extensively at Ham-
burah, and in nearly all the ports of the Baltic, whence a number of ships
were arriving every day in the Tyne. The first cases of cholera commenced,
with diarrhoea, on the 27th and 28th August, at Bell Quay, on the banks of
the Tyne, three miles below Newcastle. One of the patients from Bell Quay
was taken worse whilst on a visit to her mother at Newcastle: she died on
2nd September. Her mother was taken ill the same evening, and died on
the following day. Other cases occurred in Newcastle on the 1st and 2nd of
September, having no connexion with these. A ship from Bremen was ly-
ing at Bell Quay, opposite the house where the first cases occurred; but
there had been no illness on board this ship, and the precise way in which
the cholera was introduced on this occasion, is not known.

The disease soon spread to an extent almost unprecedented in this
country: by the 15th of September the deaths exceeded a hundred a day.
In nine weeks there were 1,533 deaths from cholera in a population of
86,114, being 178 to each 10,000 inhabitants; but the greater number of
these deaths occurred in a few days, as 1001 took place from the 13th to
the 23rd Sept. inclusive.?®
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Gateshead, which is situated opposite to Newcastle, on the other side of
the Tyne, is supplied with the same water; and in 1849 it shared with that
town a comparative immunity from cholera, whilst in the autumn of 1853,
433 persons died of that disease out of a population of 26,000, or there-
abouts, being 166 to each 10,000 inhabitants.

The lowest streets in Newecastle and Gateshead are about five feet above
high-water mark; and only a few streets are situated at this level, for the
banks rise very abruptly, at a little distance from the river, on both sides. A
great portion of each town is elevated nearly 200 feet above the river, and
some parts are nearly 300 feet high; yet the Water Company supplies all
these districts, and all were severely visited by the cholera, which on this
occasion spared no class of the community. In the districts which are most
crowded, the mortality was greatest, the deaths being much more numer-
ous in the parishes which contained a great number of tenements consist-
ing of a single room, than in those which consisted chiefly of houses
occupied by one family.?! This, however, is quite in accordance with the
principles which I am throughout endeavouring to explain. A great deal
of stress is laid, very properly by the Commissioners who have reported
respecting this outbreak, on the ill-arranged buildings the defective
drainage, and want of privy accommodation, in Newcastle; but it must be
remembered that all these evils existed in 1849, when Newcastle escaped
with less cholera than most towns,—to a greater extent than they did in
1853, for many improvements had taken place in the meantime.

In consequence of a great outcry on the part of the public, who natu-
rally connected the great fatality of cholera in some measure with the tur-
bidity and offensive smell of the drinking-water, the Company entirely
ceased to draw water from the Tyne on the 15th September; and although
the Tyne water was not entirely out of the pipes for a day or two, the
deaths, which had been rapidly increasing, began to diminish on the 17th,
and were lessened considerably by the 20th. The following is the course of
the mortality in Newcastle, in the most fatal part of the epidemic; and it
began to decline at exactly the same time in Gateshead:

Sept 12 13 14 15 16 17 18 19 20 21 22 23
Deaths 38 59 90 106 114 103 103 111 85 68 82 60

The late General Board of Health directed one of their medical inspec-
tors, Dr. Waller Lewis, to make minute inquiry as to the relative effects
produced by the use of pure spring water, and that of the Water Company,
during the epidemic of cholera in Newcastle; and it is much to be regret-
ted that the inquiry was not carried out. To have conducted the inquiry
through the whole of Newcastle and Gateshead would not have entailed a
quarter as much labour as my investigations in Lambeth, Newington, and
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the Borough. Dr. Lewis called on Mr. Main, the secretary of the Water
Company, and they made an inquiry in certain houses, taken at random,
through three streets, and also in Greenhow Terrace, where a severe out-
break of cholera had occurred, although it was not supplied by the Com-
pany, but had what was reported to be good spring water. Dr. Lewis gave
up the inquiry because he could not find two places exactly alike in all
their physical conditions,—one place supplied with spring water, the
other by the Company. He made no report of what he had done; but
Mr. Main sent a paper on the subject of this commenced inquiry to the
Pathological Society of Newcastle, an abstract of which appeared in the
“Medical Times and Gazette.”

By adding Greenhow Terrace to the streets partly supplied by the Com-
pany, and by including cases of cholera, fatal or otherwise, with those of
mere diarrhoea, Mr. Main was able to show a result apparently in favour
of the Company’s water. He was good enough, however, to send me a
copy of his paper, which contains the details of the inquiry as far as it ex-
tended; and I found, on perusing it, that, leaving out Greenhow Terrace,
which is not supplied by the Company at all, there was no case of cholera,
either fatal or otherwise, and no case, even of approaching cholera, in any
house which was not supplied with the Company’s water. All the deaths
and all the cholera occurred in the houses having this water, whilst in the
houses having, only pump water, there was simply diarrhoea. In the
workhouse, supplied by the Water Company, and having five hundred
and forty inmates, there were twelve cases of cholera, or approaching,
cholera, and seven deaths; whilst in the military barracks, supplied from
wells on the premises, and having five hundred and nineteen inmates, al-
though there was a good deal of harmless diarrhoea, there was no cholera,
nor any case of approaching cholera.

The communication of cholera by means of the water is well illustrated
by the instance of Moscow, which was severely visited by that disease in
1830; but much less severely in the second epidemic. Subsequently to
1830 the greater part of the town, which is situated to the north of the
Moscow river, obtained a supply of excellent water, conducted in pipes
from springs at a distance; and the cholera in 1847 was chiefly confined to
those parts of the town which lie to the south of the river, to which the
new supply of water did not extend, and where the people had still only
impure river-water to drink.??

The above instances are probably sufficient to illustrate the widely
spread influence which the pollution of the drinking water exerts in the
propagation of cholera.

After the Registrar General alluded, in the “Weekly Return” of 14th Oc-
tober last, to the very, conclusive investigation of the effects of polluted
water in the south districts of London, there was a leading article, in
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nearly all the medical periodicals,?* fully admitting the influence of the
water on the mortality from cholera. It may therefore be safely concluded
that this influence is pretty generally admitted by the profession. It must
not be disguised, however, that medical men are not yet generally con-
vinced that the disease is actually communicated from person to person
by the morbid matter being swallowed in the drinking water, or other-
wise. It used to be the custom of medical authors to speak of three kinds of
causes of a disease, viz. predisposing, exciting, and proximate causes. The
proximate causes have been given up, as being the diseases themselves;
but authors still divide causes into predisposing and exciting ones. It may
be remarked, however, that in treating of certain communicable diseases,
the cause of which is thoroughly understood, as syphilis and the itch, pre-
disposing causes are never mentioned; and that they are rarely alluded to
in treating of small-pox, measles, and scarlet fever, whilst they continue to
be appealed to in explanation of the various continued fevers.?* Now
many medical men, whilst they admit the influence of polluted water on
the prevalence of cholera, believe that it acts by predisposing or preparing
the system to be acted on by some unknown cause of the disease existing
in the atmosphere or elsewhere. The following amongst other reasons
prove, however, that opinion cannot long halt here, and that, if the effect
of contaminated water be admitted, it must lead to the conclusion that it
acts by containing the true and specific cause of the malady.

In my inquiries in the south districts of London I met with several in-
stances in which persons, especially maidservants and young men, died of
cholera within a few days after coming from the country to a house sup-
plied with water by the Southwark and Vauxhall Company. The Registrar
of Waterloo Road (2nd) remarked as follows on this point, on 26th August
last:—*“This is the third successive case of fatal cholera, where the patients
have recently come from the country. Similar instances have frequently
attracted the Registrar’s notice.” I found that the houses in which these
cases occurred were supplied by the above-named company. The outbreak
of cholera in the Baltic fleet, related at page 36, occurred within forty-
eight hours after the polluted water had been taken on board. And lastly,
if the contaminated water merely acted by predisposing or preparing the
system to be infected by some other cause, it would be impossible to ex-
plain why nearly all the persons drinking it should be attacked together,
in cases where a pump-well or some other limited supply is polluted,
while the population around experience no increase of the malady.

All the evidence proving the communication of cholera through the
medium of water, confirms that with which I set out, of its communica-
tion in the crowded habitations of the poor, in coal-mines and other
places, by the hands getting soiled with the evacuations of the patients,
and by small quantities of these evacuations being swallowed with the
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food, as paint is swallowed by house painters of uncleanly habits, who
contract lead-colic in this way.

There are one or two objections to the mode of communication of
cholera which T am endeavouring to establish, that deserve to be noticed.
Messrs. Pearse and Marston state, in their account of the cases of cholera
treated at the Newcastle Dispensary in 1853, that one of the dispensers
drank by mistake some rice-water evacuation without any effect what-
ever.”’ In rejoinder to this negative incident, it may be remarked, that sev-
eral conditions may be requisite to the communication of cholera with
which we are as yet unacquainted. Certain conditions we know to be req-
uisite to the communication of other diseases. Syphilis we know is only
communicable in its primary stage, and vaccine lymph must be removed at
a particular time to produce its proper effects. In the incident above men-
tioned, the large quantity of the evacuation taken might even prevent its
action. It must be remembered that the effects of a morbid poison are never
due to what first enters the system, but to the crop or progeny produced
from this during a period of reproduction, termed the period of incubation;
and if a whole sack of grain, or seed of any kind, were put into a hole in the
ground, it is very doubtful whether any crop whatever would be produced.

Dr. Thiersch is of opinion, as appears by a discussion which has recently
taken place at Munich, that the cholera evacuations are not at first capa-
ble of generating the disease; but that a decomposition takes place in
them, and that in from six to nine days they become in a state to induce
cholera. He founds this opinion on experiments which he performed by
giving small quantities of the cholera evacuations to white mice. Although
it is not contrary to all analogy that some change or development should
take place in the cholera poison in the interval between its leaving one
person and entering another, it is most probable that the fatal bowel com-
plaint produced in white mice by Dr. Thiersch was not a specific disease,
but the ordinary effect of putrefying ingesta. Many of the best attested in-
stances of the communication of cholera are those, such as were related at
the commencement of this work, where the patient is attacked in from
twenty-four to forty-eight hours after first being near another patient, and
although an interval of a week or so, often elapses between one case of
the disease and those which follow, it is extremely probable that, in these
instances, the evacuations remain the greater part of this time in a dry
state on the soiled linen, without undergoing any change.

An objection that has repeatedly been made to the propagation of
cholera through the medium of water, is, that everyone who drinks of the
water ought to have the disease at once. This objection arises from mis-
taking the department of science to which the communication of cholera
belongs, and looking on it as a question of chemistry, instead of one of
natural history, as it undoubtedly is. It cannot be supposed that a morbid
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poison, which has the property, under suitable circumstances, of repro-
ducing its kind, should be capable of being diluted indefinitely in water,
like a chemical salt; and therefore it is not to be presumed that the
cholera-poison would be equally diffused through every particle of the
water. The eggs of the tape-worm must undoubtedly pass down the sew-
ers into the Thames, but it by no means follows that everybody who
drinks a glass of the water should swallow one of the eggs. As regards the
morbid matter of cholera, many other circumstances, besides the quantity
of it which is present in a river at different periods of the epidemic, must
influence the chances of its being swallowed, such as its remaining in a
butt or other vessel till it is decomposed or devoured by animalcules, or its
merely settling to the bottom and remaining there. In the case of the
pump-well in Broad Street, Golden Square, if the cholera-poison was con-
tained in the minute whitish flocculi, visible on close inspection to the
naked eye, some persons might drink of the water without taking any, as
they soon settled to the bottom of the vessel.

It is not necessary to oppose any other theories in order to establish the
principles I am endeavouring, to explain, for the field I have entered on
was almost unoccupied. The best attempt at explaining the phenomena of
cholera, which previously existed, was probably that which supposed that
the disease was communicated by effluvia given off from the patient into
the surrounding air, and inhaled by others into the lungs; but this view re-
quired its advocates to draw very largely on what is called predisposition,
in order to account for the numbers who approach near to the patient
without being affected, whilst others acquire the disease without any near
approach. It also failed entirely to account for the sudden and violent out-
breaks of the disease, such as that which occurred in the neighbourhood
of Golden Square.

Another view having a certain number of advocates is, that cholera de-
pends on an unknown something in the atmosphere which becomes lo-
calized, and has its effects increased by the gases given off from
decomposing animal and vegetable matters. This hypothesis is, however,
rendered impossible by the motion of the atmosphere, and, even in the
absence of wind, by the laws which govern the diffusion of aeriform bod-
ies; moreover, the connection between cholera and offensive effluvia is by
no means such as to indicate cause and effect; even in London, as was be-
fore mentioned, many places where offensive effluvia are very abundant
have been visited very lightly by cholera, whilst the comparatively open
and cleanly districts of Kennington and Clapham have suffered severely. If
inquiry were made, a far closer connection would be found to exist be-
tween offensive effluvia and the itch, than between these effluvia and
cholera; yet as the cause of itch is well known, we are quite aware that
this connection is not one of cause and effect.
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Mr. John Lea, of Cincinnati, has advanced what he calls a geological the-
ory of cholera.?® He supposes that the cholera-poison, which he believes to
exist in the air about the sick, requires the existence of calcareous?” or mag-
nesium salts in the drinking-water to give it effect. This view is not consistent
with what we know of cholera, but there are certain circumstances related
by Mr. Lea which deserve attention. He says that, in the western districts of
the United States, the cholera passed round the arenaceous,?® and spent its
fury on the calcareous regions; and that it attacked with deadly effect those
who used the calcareous water, while it passed by those who used sandstone
or soft water. He gives many instances of towns suffering severely when
river water was used, whilst others, having only soft spring water or rain wa-
ter, escaped almost entirely; and he states that there has been scarcely a case
of cholera in families who used only rain water. The rivers, it is evident,
might be contaminated with the evacuations, whilst it is equally evident that
the rain water could not be so polluted. As regards sand and all sandstone
formations, they are well known to have the effect of oxidizing and thus de-
stroying organic matters; whilst the limestone might not have that effect, al-
though I have no experience on that point. The connection which Mr. Lea
has observed between cholera and the water is highly interesting, although
it probably admits of a very different explanation from the one he has given.

There are certain circumstances connected with the history of cholera
which admit of a satisfactory explanation according to the principles ex-
plained above, and consequently tend to confirm those principles. The first
point I shall notice, viz., the period of duration of the epidemic in different
places, refers merely to the communicability of the disease, without regard
to the mode of communication. The duration of cholera in a place is usually
in a direct proportion to the number of the population. The disease remains
but two or three weeks in a village, two or three months in a good-sized
town, whilst in a great metropolis it often remains a whole year or longer. 1
find from an analysis which I made in 1849 of the valuable table of Dr. Wm.
Merriman, of the cholera in England in 1832,%° that fifty-two places are
enumerated in which the disease continued less than fifty days, and that
the average population of these places is 6,624. Forty-three places are like-
wise down in which the cholera lasted fifty days, but less than one hundred;
the average population of these is 12,624. And there are, without including
London, thirty-three places in which the epidemic continued one hundred
days and upwards, the average population of which is 38,123; or if London
be included, thirty-four places, with an average of 78,823. The following
short table will show these figures in a more convenient form:

There was a similar relation in 1849 between the duration of the
cholera and the population of the places which it visited; a relation which
points clearly to the propagation of the disease from patient to patient; for
if each case were not connected with a previous one, but depended on
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No. of Places | Duration in Days | Average Population

52 0to 50 6,624
43 50 to 100,000 12,624
33 100 and upwards 38,123
34 78,823

some unknown atmospheric or telluric condition, there is no reason why
the twenty cases which occur in a village should not be distributed over as
long a period as the twenty hundred cases which occur in a large town.
Even the duration of the cholera in a street, when compared to its dura-
tion in the individual houses, points to the same conclusion. A table has
been published?® in the report of the late discussion on cholera at Munich,
which shows that whilst the epidemic remained three or four weeks in a
street, it only remained six or seven days in houses where several people
were attacked. Dr. Pettenkofer remarks, that “if the proximate cause of the
disease had been generally diffused over a certain number of streets or a
certain district, and its invasion had been opposed by individual disposition
alone, one might have expected that both the cases of disease and the in-
stances of death would have occurred in single houses, where many such
appeared together, at similar periods of time throughout the whole street;
but, supposing that the proximate cause of the disease was not general, but
local, then it would act in such a manner that the period of time within
which the disease would show itself in single houses would be very differ-
ent from that which was applicable to the entire street.” The local cause in
a house we know to be the illness of some individual, who, in many cases,
has newly arrived from some place where the disease was prevailing.
Each time when cholera has been introduced into England in the au-
tumn, it has made but little progress, and has lingered rather than flourished
during the winter and spring, to increase gradually during, the following
summer, reach its climax at the latter part of summer, and decline somewhat
rapidly as the cool days of autumn set in. In most parts of Scotland, on the
contrary, cholera has each time run through its course in the winter imme-
diately following its introduction. I have now to offer what I consider an ex-
planation, to a great extent, of these peculiarities in the progress of cholera.
The English people, as a central rule, do not drink much unboiled water, ex-
cept in warm weather. They generally take tea, coffee, malt liquor, or some
other artificial beverage at their meals, and do not require to drink between
meals, except when the weather is warm. In summer, however, a much
greater quantity of drink is required, and it is much more usual to drink
water at that season than in cold weather. Consequently, whilst the cholera
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is chiefly confined in winter to the crowded families of the poor, and to the
mining population, who, as was before explained, eat each other’s excre-
ment at all times, it gains access as summer advances to the population of the
towns, where there is a river which receives the sewers and supplies the
drinking water at the same time; and, where pump-wells and other limited
supplies of water happen to be contaminated with the contents of the drains
and cesspools, there is a greater opportunity for the disease to spread at a
time when unboiled water is more freely used.

In Scotland, on the other hand, unboiled water is somewhat freely used at
all times to mix with spirits; I am told that when two or three people enter a
tavern in Scotland and ask for a gill of whiskey a jug of water and tumbler
glasses are brought with it. Malt liquors are only consumed to a limited ex-
tent in Scotland, and when persons drink spirit without water, as they often
do, it occasions thirst and obliges them to drink water afterwards.

There may be other causes besides the above which tend to assist the
propagation of cholera in warm, more than in cold weather. It is not un-
likely that insects, especially the common house-flies, aid in spreading the
disease. An ingenious friend of mine has informed me that, when infusion
of quassia has been placed in the room for the purpose of poisoning flies,
he has more than once perceived the taste of it on his bread and butter.

Dr. Farr gives the following very important information respecting the
sex of persons who died of cholera at different periods of the epidemic.?! It
is worthy of remark, that at the beginning of the epidemic, the deaths of
males exceeded the deaths of females very considerably; the numbers in
the months of October, November, and December, 1848, were males 612,
females 493; or in the proportion of 100 to 80. . . .

As a general rule, when the mortality from cholera attained a very high rate,
the number of deaths among females exceeded the deaths among males.

In London a remarkable change was observed in the proportion of the
sexes affected in the course of the epidemic. In four weeks of October 1848, the
deaths of 80 males and of 42 females by cholera were registered; in the thir-
teen last weeks of the year the deaths of 258 males and 210 females were reg-
istered; and there was an excess of males at all ages, but particularly in the
ten years of age 15-25. In the quarter ending March 1849, the deaths of
males amounted to 250, of females to 266: at the age of 25 and upwards the
excess of deaths among females was considerable. In June, at the commence-
ment of the great outbreak, the males again furnished the most numerous
victims. At the close of July the females died in greater numbers than the
males, and continued to do so to the end. In the week that the mortality was
highest, the deaths of 895 males and of 1131 females were returned. In the
September quarter the deaths of males under the age of 25 exceeded the
deaths of females; but after that age the proportions were reversed.
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The greater part of the female population remain almost constantly at
home, and take their meals at home, whilst a considerable number of the
men move about in following their occupations, and take both food and
drink at a variety of places; consequently, in the early part of an epidemic,
when the disease only exists in a few spots, the male part of the popula-
tion is most liable to come within the operation of the morbid poison; but
at a later period of the epidemic, when the cholera is more generally dif-
fused, it may reach those who stay at home as readily as those who move
about; and in addition to the risk which the women share with the men,
they have the additional one of being engaged in attending on the sick.

It is a confirmation of this view of the matter that, when the cholera
poison is distributed through the pipes of a Water Company, the above
rule does not hold good, but a contrary one prevails, owing, probably, to
females being less in the habit of drinking beer than men, and being
therefore more likely to drink water. Of the 334 deaths detailed in the Ap-
pendix to this work [Snow’s appendix not included. Ed.] (286 of them
amongst the customers of the Southwark and Vauxhall Water Company),
only 147 were males, whilst 187 were females. The deaths occurred in the
first four weeks of the recent epidemic. On the other hand, out of the 229
deaths from cholera which occurred in all the rest of London during this
period, 140 were males and only 89 females. When the mortality of the
whole of the metropolis during this period is taken together, there is a
slight preponderance on the part of the males; the numbers being,—males
287, females 276: total 563.

The deaths from cholera in England in 1849 were 53,293; of those,
14,718, or 27 per cent. of the whole, occurred in children under 15 years
of age. Of the 334 deaths which are recorded in the Appendix to this work
127, or 38 per cent., are those of children under 15, whilst of the remain-
ing 229 which occurred in the rest of London during the first four weeks
of the epidemic, only 61, or 26 per cent., took place before the age of
15,—a proportion nearly the same as in the whole of England in 1849.
The higher proportion of deaths amongst children in the houses supplied
with the impure water from the Thames at Battersea Fields, probably
arose from the circumstance that children are very fond of drinking water
in warm weather. I often heard such remarks as the following, in making
my inquiries in the south districts of London:—“My children like water
better than tea or anything else, I cannot keep them away from the water-
butt;” or, “the child that is dead used to drink a great deal of that water,
she was big enough to reach to the butt herself.”

Dr. Guy, physician to King’s College Hospital, made a table showing the
occupations of 4,312 males, of fifteen years of age and upwards, who died
of cholera in London in the epidemic of 1848-49; together with the ratio
which the deaths bear to the living, as well as it could be ascertained from
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the census of 1841. I have not room for the whole table, but have selected
the occupations which suffered most, and those which suffered least. The
following abstract of Dr. Guy’s table contains all the occupations where the
deaths from cholera equaled one-fiftieth of the number living, and all those
in which the deaths did not exceed one in two hundred and fifty living.

In some of the occupations which show a high relative mortality, the
number of living is too small to allow of any reliable statistical result, and
the relative mortality is probably due to accidental circumstances quite
unconnected with the occupation. In other cases, however, the numbers
are so considerable as to indicate something more than accident. The 299
sailors, for instance, constituted one twenty-fourth of the whole estimated
number in that occupation. The 7 ballast-heavers form just the same pro-
portion of the whole in that occupation, and the 53 coal porters and coal
heavers constituted one in 32 of those so employed. Now all those persons
lived or were employed on the river, where it is the habit to drink water
drawn by pailfuls from the side of the ship. The 67 hawkers are one in 22
of the whole number. These persons are constantly moving about, and are
in the habit of living in crowded lodging houses, and consequently must
be extremely liable to contract any communicable disease. Tanners nearly
all live in Bermondsey and Lambeth, supplied in 1849 with none but very
impure water, as was previously explained. The weavers probably suf-
fered the high rate of mortality from the crowding of their apartments in
Spitalfields, and the uncleanness of their habits.

The persons who suffered less from cholera than any other part of the
male population, are footmen and menservants; and it is impossible to
conceive a class less exposed to the disease. They live in the best parts of
London, and go from home much less than their masters. The low rate of
mortality amongst medical men and undertakers is worthy of notice. If
cholera were propagated by effluvia given off from the patient, or the
dead body, as used to be the opinion of those who believed in its commu-
nicability; or, if it depended on effluvia lurking about what are by others
called infected localities, in either case medical men and undertakers
would be peculiarly liable to the disease; but, according to the principles
explained in this treatise, there is no reason why these callings should par-
ticularly expose persons to the malady.

There is one remarkable circumstance connected with Dr. Guy’s table
(Table XIV). One master-brewer died of cholera, being 1 in 160 of the
trade; but no brewer’s man or brewer’s servant is mentioned as having
died of this malady, although these men must constitute a very numerous
body in London. There must be a few thousands of them. I have, indeed,
met with the deaths of two or three of these persons, in looking over the
returns of some of the most fatal weeks in 1849; but the brewers” men
seem to have suffered very slightly both in that and the more recent epi-
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Table X1V
No. of Deaths | Ratio

Agents 12 1in 49
Brick layers and builders 14 1"39
Cow-keepers, dairymen, and milkmen 8 1"20
Egg merchants 5 1"6
Fishmongers 11 1"20
Fruiterers and green-grocers 12 1"28
Jobmasters, livery-stable keepers 5 1"37
Oilmen 13 1"46
Paper-makers 2 1"5
Poulterers 3 1"32
Sail-makers 2 1"30
Turners 2 1"50
Ballast-heavers 7 1"24
Coal-porters and coal-heavers 53 1"32
Dustmen and scavengers 6 1"39
Founders 10 1"2
Hawkers, etc. 67 1"22
Lithographers 3 1"48
Modelers 3 1"41
Polishers 4 1"36
Sailors, including Greenwich pensioners 299 1"24
Tanners 22 1"39
Weavers 102 1"36
Physician, surgeons, & general practitioners 16 1"265
Magistrates, barristers, conveyancers, and attorneys 13 1"375
Merchants 11 1"348
Auctioneers 1 1"266
Saddlers 1 1"250
Brass-finishers 3 1"318

(continued)
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Table XIV (continued)

No. of Deaths | Ratio

Coach-makers 16 1"262
Cork-cutters 2 1"279
Footmen and men-servants 25 1"1572
Jewelers, goldsmiths, and silversmiths 6 1"583
Millwrights 2 1"266
Tallow-chandlers 2 1"430
Type-founders 1 1"390
Undertakers 2 1"325
Warehousemen 8 1"472
Watchmakers 1 1"364
Wheelwrights 8 1"294

demics. The reason of this probably is, that they never drink water, and
are therefore exempted from imbibing the cholera poison in that vehicle.

The great prevalence of cholera along the course of rivers has been well
known for a quarter of a century; and it meets with a satisfactory expla-
nation from the mode of communication of the disease which I am incul-
cating. Rivers always receive the refuse of those living on the banks, and
they nearly always supply, at the same time, the drinking water of the
community so situated. It has sometimes been objected to the propagation
of the disease by the water of rivers, that the epidemic travels as often
against the stream as with it. The reply to this is, that people travel both
against the stream and with it, and thus convey the malady from village to
village and from town to town on the banks, whilst the water serves as a
medium to propagate the disease amongst those living at each spot, and
thus prevents it from dying out through not reaching fresh victims.

The principles I have laid down afford a satisfactory explanation of the
circumstances, that absence of drainage promotes the prevalence of
cholera, and that it flourishes better on a clay soil than on primitive rocks,
sandstone, or gravel. Without drainage, the refuse of the population per-
meates the ground, and gains access to the pump-wells. Merthyr Tydvil,
with 52,863 inhabitants, is entirely without drainage, and the people de-
rive their supply of water from pump-wells. This place has suffered se-
verely from cholera in every epidemic. In 1849 there were 1,682 deaths
from this disease, being 234 to each 10,000 inhabitants,—a rate of mortal-
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ity as high as in Hull and certain of the south districts of London, where
the morbid poison of cholera was distributed by the steam-engines of the
water companies. The primitive rocks, sandstone, and gravel, generally
cause the purification of the water by the separation or oxidation of or-
ganic matters, whilst clay does not exert this salutary influence to the
same extent.

Since the latter part of 1848, when I first arrived at my present conclu-
sions respecting the mode of communication of cholera, T have become
more and more convinced that many other diseases are propagated in the
same way.

When the plague visited this country, it was most fatal in London, York,
Winchester, and certain other towns having a river of fresh water passing
through them. It resembled cholera also in being twice as fatal in the dis-
tricts on the south of the Thames as in those on the north. The following
passage from Stow’s “Survey,” published in 1633, shows the way in which
Southwark was supplied with water about the time of the great visitations
of plague: “Southwark useth chiefly the water of the Thames, that falls
into a great pond at St. Mary Overies, that drives a mill called St. Saviour’s
Mill, the owner whereof is one Mr. Gulston. The revenue thereof is sup-
posed by some to be worth 1,300£ a year.”

Although some of the lower parts of the City were supplied with water
from the Thames, at the latter part of the sixteenth and throughout the
seventeenth century, yet the greater part of London north of the Thames
was supplied by fountains and conduits, conveying spring water from a
distance. The following quaint but poetic account of the conduits of Lon-
don cannot fail to be interesting. “As nature, by veins and arteries, some
great and some small, placed up and down all parts of the body, minis-
tereth blood to every part thereof; so was that wholesome water, which
was necessary for the good of London, as blood is for the good and health
of the body, conveyed by pipes, wooden or metalline, as by veins, to every
part of this famous city. . . . They were lovely streams indeed that did re-
fresh that noble city, one of which was always at work pouring out itself
when the rest lay still. Methinks these several conduits of London stood
like so many little but strong forts, to confront and give check to that great
enemy, fire, as occasion should be. There, methinks, the water was en-
trenched and in-garrisoned. The several pipes and vehicles of water that
were within these conduits, all of them charged with water, till by turning
of the cock they were discharged again, were as so many soldiers within
these forts, with their musketry charged, ready to keep and defend these
places. And look how enemies are wont to deal with these castles, which
they take to be impregnable, and despair of ever getting by them,—that is,
by attempting to storm them by a close siege: so went the fire to work
with these little castles of stone, which were not easy for it to burn down
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(witness their standing to this day); spoiled them, or almost spoiled them,
it hath for the present, by cutting off those supplies of water which had
vent to flow to them, melting those leaden channels by which it had been
conveyed, and thereby, as it were, starving those garrisons which it could
not take by storm. As if the fire had been angry with the poor old tankard-
bearers, both men and women, for propagating that element which was
contrary to it, and carrying it upon their shoulders, as it were, in state and
triumph, it hath even destroyed their trade, and threatens to make them
perish by fire who had wont to live by water.”>?

Dr. Farr makes the following remarks on the plague, in his report on
the cholera of 1848-9: “It is endemic in the Delta of the Nile, and periodi-
cally decimates the population of Cairo and Alexandria. . . . It grows grad-
ually less fatal up the Nile, and is less frequent and destructive in Upper
than in Lower Egypt, in the high lands and in the desert, than on the low
lands on the shores of the Mediterranean.” Speaking of Cairo, he says:
“Through the midst of it passes the Great Canal, into which the sewers are
discharged over carrion, excretion, and mud. At the yearly overflow of
the Nile, its waters, filling this canal, are distributed over the city and
drunk by its wretched inhabitants.”

The plague resembles cholera in being much promoted by crowding
and want of personal cleanliness. The natives of Gurhwal, a province in
the northwest of British India, in which the plague has been present for
the last thirty years, believe that it may be transmitted from one place to
another in articles of diet, such as a jar of ghee.??

Yellow fever, which has been clearly proved by Dr. M. William and oth-
ers to be a communicable disease, resembles cholera and the plague in
flourishing best, as a general rule, on low alluvial soil, and also in spread-
ing greatly where there is a want of personal cleanliness. This disease has
more than once appeared in ships sailing up the river Plate, before they
have had any communication with the shore. The most probable cause of
this circumstance is, that the fresh water of this river, taken up from along-
side the ship, contained the evacuations of patients with yellow fever in
La Plata or other towns.

It was long, ago observed, that dysentery was apparently propagated by
the drinking of water containing excrementitious matters.>* The frequent
appearance of this disease in Millbank prison, when the Thames water
was used, is a confirmation of this; and Dr. Bryson has lately related a
number of instances where both dysentery and fever seemed to be occa-
sioned by the water of the Yangtse-Kiang, the Canton river, and other
rivers of China.*®> What very much confirms this view of the case, is, that
nearly all the patients were afflicted with great numbers of intestinal
worms (lumbrici); for it cannot be supposed that the worms could proceed
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from malaria, miasmata, or any of the causes which are frequently be-
lieved to occasion dysentery and fever. The eggs of the lumbrici were no
doubt contained in great numbers in the water of the densely populated
Chinese rivers.

There are many facts which indicate that one at least of the continued
fevers—the typhoid fever with ulceration of the small intestines—is also
propagated in the same way as cholera. Dr. Jenner called my attention
some time ago to an instance occurring at the village of North Boston, Erie
County, N.Y., in which typhoid fever was probably communicated to a
number of families by the contamination of the water of a well which
they used.?® The epidemic which prevailed so extensively at Croydon two
years ago was of this character, as was verified by a Committee of the
Epidemiological Society, of which Drs. Sankey, Jenner, and A. P. Stewart
were members. Mr. Carpenter, of Croydon, has lately shown very ably
that this epidemic was connected with the pollution of the pump-wells of
the town, giving, to the disturbance of the ground, and of many old
cesspools during the drainage operations of the Local Board of Health.?”
The Board had supplied the town with good water from a deep well in the
chalk, but the population had a prejudice against it and persisted in re-
sorting to the water of the shallow pump-wells. In the autumn of last year
diarrhoea was very prevalent in Croydon, and Mr. Carpenter found that
this also was caused by the impure water of the pump-wells. Nine-tenths
of the people of Croydon were drinking the new water supplied by the
Board of Health, but, out of thirty-two patients with diarrhoea who came
under the notice of Mr. Carpenter, twenty-five were drinking well-water
entirely, five drank water from both sources, and the other two could not
decidedly say that they had not drank well-water.

Intermittent fevers are so fixed to particular places that they have de-
servedly obtained the name of endemics. They spread occasionally, how-
ever, much beyond their ordinary localities, and become epidemic.
Intermittent fevers are undoubtedly often connected with a marshy state
of the soil; for draining the land frequently causes their disappearance.
They sometimes, however, exist as endemics, where there is no marshy
land or stagnant water within scores of miles. Towards the end of the sev-
enteenth century, intermittent fevers were, for the first time, attributed by
Lancisi to noxious effluvia arising from marshes. These supposed effluvia,
or marsh miasmata, as they were afterwards called, were thought to arise
from decomposing vegetable and animal matter; but, as intermittent
fevers have prevailed in many places where there was no decomposing
vegetable or animal matter, this opinion has been given up in a great mea-
sure; still the belief in miasmata or malaria of some kind, as a cause of in-
termittents, is very general. It must be acknowledged, however, that there
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is no direct proof of the existence of malaria or miasmata, much less of
their nature.

That preventive of ague, draining the land, must affect the water of a
district quite as much as it affects the air, and there is direct evidence to
prove that intermittent fever has, at all events in some cases, been caused
by drinking the water of marshes. In the “General Report of the Poor Law
Commissioners on the Sanitary Condition of Great Britain,”?® Mr. Wm.
Blower, surgeon, of Bedford, states that typhus and ague, which had long
infested the village of Wootton, near Bedford, had been much diminished
by digging a few wells, and obtaining good water. He also states that, in
the neighbouring parish of Houghton, almost the only family which es-
caped ague, at one time, was that of a respectable farmer who used well
water, whilst all the other families had only ditch water.

M. Boudin®’ relates a very marked instance in which intermittent, and
apparently also remittent, fever were caused by drinking marsh water. It is
as follows:

In July 1834, 800 soldiers, all in good health, embarked on the same day in
three transports at Bona, in Algeria, and arrived together at Marseilles; they
were exposed to the same atmospheric influences, and were, with one essen-
tial difference, supplied with the same food, and subjected to the same disci-
pline. On board one of the vessels were 120 soldiers: of these, 13 died on the
passage, from a destructive fever, and 98 more were taken to the military hos-
pital of the lazaretto at Marseilles presenting all the pathological characters
proper to marshy localities. On seeing, the physiognomy of these patients al-
together so unusual for Marseilles, one would have said that the Gulf of Mex-
ico, the Delta of the Ganges, and the marshes of Senegal and of Holland, had
supplied passengers to this ship. In short, by the side of a simple intermittent,
there was a pernicious fever. On an inquiry being instituted, it was ascer-
tained that on board the affected ship the water supplied for the soldiers, ow-
ing to the haste of the embarkation, had been taken from a marshy place
near Bona; whilst the crew, not one of whom was attacked, were supplied
with wholesome water. It further appeared that the nine soldiers who had es-
caped had purchased water of the crew, and had consequently not drunk the
marsh water. Not a single soldier or sailor of the other two transports, who
were supplied with pure water, suffered.

Mr. Grainger, who quotes the above circumstance in his Appendix to
the Report on Cholera, also says,*® “Dr. Evans, of Bedford, related to me
an equally well-marked instance. A few years ago, he was staying at Ver-
sailles, with his lady, when they both became affected with the ague, and,
on inquiry, the following facts were disclosed. The town of Versailles is
supplied with water for domestic purposes from the Seine, at Marli. At the
time in question, a large tank, supplying one particular quarter, was dam-
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aged, and the mayor, without consulting the medical authorities, provided
a supply of water, consisting of the surface-drainage of the surrounding
country, which is of a marshy character. The regular inhabitants would
not use this polluted water; but Dr. and Mrs. Evans, who were at a hotel,
drank of it unwittingly and it was also used by a regiment of cavalry. The
result was, that those who drank the water suffered from intermittent
fever of so severe a type that seven or eight of the soldiers, fine young
men, died on one day, Sept. 1, 1845. On a careful investigation it was as-
certained that those only of the troops who had drunk the marsh water
were attacked; all the others, though breathing the same atmosphere,
having escaped, as did also the townspeople.”

In all the instances I have just quoted, the cause of ague, whatever it may
be, was swallowed with the water, not inhaled with the air; and on ques-
tioning two patients, ill with this complaint, in St. George’s Hospital, after
harvesting in Kent, they told me that they had often been obliged to drink
water from the ditches. The disease of the liver and spleen, to which per-
sons are subject after attacks of intermittent fever, also confirms the view
that its material cause enters the system by the alimentary canal, and not by
the lungs; and it is of importance to remark, that Hippocrates observed, that
drinking stagnating waters caused hard swellings of the spleen.*!

Whether the unknown cause of ague has been produced in the system
of a previous patient, like the pus of small-pox and the eggs of tape-worm,
or whether it has been produced externally, there is, at present, no suffi-
cient evidence to show. In the case first supposed, the disease would be a
communicable one, in the second it would not.

There is one circumstance which seems to indicate that the specific
cause of intermittent fevers undergoes a development or multiplication
within the system of the patient,—it is, that a period of dormancy or incu-
bation, has been observed, in many cases, between the visit to the un-
healthy locality and the illness which followed; for, as I have already
remarked, every poisonous or injurious substance causes symptoms as
soon as it has been absorbed in sufficient quantity.

The communication of ague from person to person has not been ob-
served, and supposing this disease to be communicable, it may be so only
indirectly, for the materies morbi eliminated from one patient may require
to undergo a process of development or procreation out of the body be-
fore it enters another patient, like certain flukes infesting some of the
lower animals, and procreating by alternate generations.

The measures which are required for the prevention of cholera, and all
diseases which are communicated in the same way as cholera, are of a
very simple kind. They may be divided into those which may be carried
out in the presence of an epidemic, and those which, as they require time,
should be taken beforehand.
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The measures which should be adopted during the presence of cholera
may be enumerated as follows:—

1st. The strictest cleanliness should be observed by those about the sick.
There should be a hand-basin, water, and towel, in every room where
there is a cholera patient, and care should be taken that they are fre-
quently used by the nurse and other attendants, more particularly before
touching any food.

2nd. The soiled bed linen and body linen of the patient should be im-
mersed in water as soon as they are removed, until such time as they can
be washed, lest the evacuations should become dry, and be wafted about
as a fine dust. Articles of bedding and clothing which cannot be washed,
should be exposed for some time to a temperature of 212° or upwards.

3rd. Care should be taken that the water employed for drinking and
preparing food (whether it come from a pump-well, or be conveyed in
pipes) is not contaminated with the contents of cesspools, house-drains,
or sewers or, in the event that water free from suspicion cannot be ob-
tained, is should be well boiled, and, if possible, also filtered.

Works are in progress for supplying a great part of London with water
from the Thames, obtained, like that of the Lambeth Company, above Ted-
dington Lock. Although this is not the best possible source for supplying a
large town, it is a great improvement on the practice of many of the water
companies; and the water, owing to filtration, and especially to its detention
in large reservoirs, will probably be quite salubrious: at all events it will be
much safer than that of the shallow pump-wells of London, which are fed
from very polluted sources. It is very desirable that the handles of nearly all
the street pumps of London and other large towns should be fastened up,
and the water used only for such purposes as watering the streets. A proper
supply of water for the shipping in the Thames is much wanted. Water ac-
quires a flat taste by being boiled; but if it is filtered after it becomes cold, it
gets re-aerated, and the flat or vapid taste is entirely removed.

4th. When cholera prevails very much in the neighbourhood, all the
provisions which are brought into the house should be well washed with
clean water, and exposed to a temperature of 212°F; or at least they
should undergo one of these processes, and be purified either by water or
by fire. By being careful to wash the hands, and taking due precautions
with regard to food, I consider that a person may spend his time amongst
cholera patients without exposing himself to any danger.

5th. When a case of cholera or other communicable disease appears
among persons living in a crowded room, the healthy should be removed
to another apartment, where it is practicable, leaving only those who are
useful to wait on the sick.
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6th. As it would be impossible to clean out coal-pits, and establish priv-
ies and lavatories in them, or even to provide the means of eating a meal
with anything, like common decency, the time of working, should be di-
vided into periods of four hours instead of eight, so that the pitmen might
go home to their meals, and be prevented from taking, food into the mines.

7th. The communicability of cholera ought not to be disguised from the
people, under the idea that the knowledge of it would cause a panic, or
occasion the sick to be deserted. British people would not desert their
friends or relatives in illness, though they should incur danger by attend-
ing to them; but the truth is, that to look on cholera as a “catching” dis-
ease, which one may avoid by a few simple precautions, is a much less
discouraging doctrine than that which supposes it to depend on some
mysterious state of the atmosphere in which we are all of us immersed
and obliged to breathe.

The measures which can be taken beforehand to provide against
cholera and other epidemic diseases, which are communicated in a similar
way, are—

8th. To effect good and perfect drainage.

9th. To provide an ample supply of water quite free from contamina-
tion with the contents of sewers, cesspools, and house-drains, or the re-
fuse of people who navigate the rivers.

10th. To provide model lodging-houses for the vagrant class, and suffi-
cient house room for the poor generally.

The great benefit of the model lodging-houses arises from the circum-
stance that the apartments for cooking, eating, and sleeping, are distinct,
and that all the proper offices which cleanliness and decency require are
provided. The very poor who choose to avail themselves of these institu-
tions, suffer a rate of mortality as low as that of the most opulent classes.
The public wash-houses, which enable poor persons to wash the soiled
linen of the sick or the healthy, without doing it in the midst of the plates
and dishes and provisions of the family, are well calculated to prevent the
spread of disease.

11th. To inculcate habits of personal and domestic cleanliness among
the people everywhere.

12th. Some attention should undoubtedly be directed to persons, and
especially ships, arriving from infected places, in order to segregate the
sick from the healthy. In the instance of cholera, the supervision would
generally not require to be of long duration.

In the autumn of 1853, certain German emigrants, on their way to
America, who had crossed the sea from Hamburgh and Rotterdam, where
cholera was prevailing, to the port of Hull, and had gone thence, by rail, to
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Liverpool, were seized with cholera (some of them fatally) in the latter
town; and it is most likely to the well-regulated Emigrant’s Home, in which
these cases occurred, that the town of Liverpool owed its freedom from the
epidemic at that time. And a little medical supervision, and the detention
of some of the emigrants for a short time in Liverpool, before their embar-
cation, would probably have prevented the great mortality, which oc-
curred in some of the emigrant ships during their passage to America.

The measures which are intended to prevent disease should be founded
on a correct knowledge of its causes. For want of this knowledge, the ef-
forts which have been made to oppose cholera have often had a contrary
effect. In 1849, for instance, the sewers of London were frequently
flushed with water,—a measure which was calculated to increase the dis-
ease in two ways: first, by driving the cholera evacuations into the river
before there was time for the poison to be rendered inert by decomposi-
tion and second, by making increased calls on the various companies for
water to flush the sewers with,—so that the water which they sent to
their customers remained for a shorter time in the reservoirs before being
distributed. It should be remarked, also, that the contents of the sewers
were driven into the Thames by the flushing, at low water, and remained
flowing up the stream for four or five hours afterwards. Flushing the sew-
ers was not repeated during the recent epidemic, but increased quantities
of water were distributed by some of the Companies, and at more fre-
quent intervals, causing the water-butts to overflow for hours together
into the drains, and producing nearly the same effect as flushing the sew-
ers; in addition to which, the water in the butts of the Southwark and
Vauxhall Company’s customers was prevented from settling, as it might
have done if less frequently disturbed.

I feel confident, however, that by attending to the above-mentioned
precautions, which I consider to be based on a correct knowledge of the
cause of cholera, this disease may be rendered extremely rare, if indeed it
may not be altogether banished from civilized countries. And the diminu-
tion of mortality ought not to stop with cholera. The deaths registered un-
der the name of typhus consist chiefly of the typhoid fever mentioned
above. Its victims are composed chiefly of persons of adult age, who are
taken away from their families and connections. In 1847 upwards of
20,000 deaths were registered in England from typhus, and in 1848 up-
wards of 30,000 deaths. It is probable that seven times as many deaths
have taken place from typhus as from cholera, since the latter disease first
visited England in 1831; and there is great reason to hope that this mor-
tality may in future be prevented by proper precautions, resulting from a
correct knowledge of the mode of communication of the malady.
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[Snow’s volume also contains maps and a 25-page appendix that lists “the
number of deaths from cholera registered in the four weeks ending 5th
August, 1854, together with the supply of water in the houses in which
the fatal attacks took place, in all the sub-districts to which the water sup-
ply of either the Southwark and Vauxhall or the Lambeth Company ex-
tends. (See Table vii, page 84.) The registers of deaths are copied from the
weekly Returns of the Registrar General.” Ed.]
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CHAPTER 13

EDWARD JARVIS
(1803-1884)

It's a mad world. Mad as Bedlam.
— CHARLES DIckens, David Copperfield, 1849-1850

Insanity runs in my family. It practically gallops.
— CarY GRANT, Arsenic and Old Lace, 1944

AMONG THE MORE INTRIGUING FOUNDERS of the American public health movement,
Edward Jarvis was born in Concord, Massachusetts, on January 9, 1803. The
fourth child of an independent farmer and baker, Deacon Francis Jarvis, and
Milicent Hosmer Jarvis, Edward Jarvis was at first directed to learn a trade. Only
when deaths in the family opened opportunities did Jarvis receive any educa-
tion, first in Concord, then Westfield, and finally Harvard College, from which
he received a B.A. degree in 1826. Although he first considered becoming a cler-
gyman, Jarvis decided on medicine for his career and earned an M.D. degree
from Harvard University in 1830. After practicing for two years in Northfield,
Massachusetts, Jarvis returned to Concord in 1832. He remained there until
1837. It was during 1832-1837 that Jarvis's interests in vital statistics and psy-
chiatry emerged. In 1836, he began publishing on psychiatric subject matter,
though his practice did not prosper.

In 1837, Jarvis moved to Louisville, Kentucky, where he opened a private med-
ical practice. He found himself at odds with the pro-slavery sentiments of the area,
and his business once again did not thrive. In 1842, he journeyed back to Massa-
chusetts, settling in Dorchester. There he established a small, private asylum, which
he directed until 1867. Jarvis continually applied for superintendent positions at
asylums around Massachusetts, though he was never selected for any of them.

In 1844, Jarvis joined the nascent American Statistical Association. He soon
became its vice president and then president. The latter position, begun in 1852,
is one he occupied for 32 years, making him the longest-serving president in the
Association's history. One of Jarvis's key accomplishments during his presidency
was developing close ties between the Association and the U.S. Census Bureau
(USCB). Those ties continue to the present day.

376
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Jarvis's involvement with the USCB began with his criticism of the health
questions used in the 1840 census. In time, he not only worked with the USCB
on improving the census but served on the advisory committee appointed to
overhaul the census. He continued in this role for almost two decades.

Given Jarvis's expertise in statistics and his interest in psychiatry, it is not sur-
prising he was appointed by the governor of Massachusetts to the state's Lunacy
Commission in 1854. Using this position, Jarvis wrote an exemplar report on the
state of the mentally ill in Massachusetts. In 1860, Jarvis traveled to Europe, vis-
iting asylums and attending the International Statistical Congress. Three years
later, Jarvis was appointed to inspect military hospitals in the United States.

Although much is known about Jarvis's life prior to 1842, until which time he
maintained a diary, details of his later life are less clear. He died in Dorchester,
Massachusetts, on October 31, 1884.

A NOTE ON THE TEXT

The reading selection comes from Jarvis's 1855 report on mental hygiene in the
Commonwealth of Massachusetts. In many respects, it bears a strong relation
to Shattuck’s sanitary survey, owing to Shattuck's influence on Jarvis in the
1830s and 1840s.

The report on lunacy was the first of its kind in the United States. In it, Jarvis
methodically conducts a census of residents of all the asylums in the Common-
wealth. He notes the problem of diagnosis and ascertainment. If an individual
has not been placed in an asylum, then that case will not be incorporated into
his census. However, that does not diminish the significance of that case, merely
that the data compiled may reflect underascertainment. This problem has per-
sisted for the past 150 years—and not just in mental hygiene matters.

Jarvis then considers the probity of the data. Were the reports accurate? He
notes the similarity of facts presented when two individuals identified the same
case. Most of the data came from physicians, and Jarvis felt such professionals
were the best persons to afford the diagnoses associated with mental illness in
an individual patient.

Given reliable data, what exactly are the numbers of the insane in the Com-
monwealth? Jarvis begins presentation of the results of the census with “lunatics”
followed by “idiots.” To provide some basis for appreciating the meaning of these
data, he offers a comparison with previous surveys. England and France appear to
be the only places in which previous surveys were undertaken (perhaps this is
why Jarvis visited them specifically when he traveled to Europe in 1860).

Significantly, Jarvis concludes his introduction with a focus on the costs asso-
ciated with mental illness in the Commonwealth. He notes that the direct costs
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are the indirect ones, specifically the anguish of families. However, Jarvis does
not offer the full argument for prevention—that is, the cost of preventing the
disease will likely be less than that of treating it. It is possible that in mid-
nineteenth-century America, with physicians struggling to maintain their prac-
tices, the cost of prevention was perceived as less lucrative that the cost of care.
Jarvis may have raised the issue of emotional cost to justify efforts that went be-
yond the costs of treating those already in the asylums of Massachusetts.
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Insanity and Idiocy in Massachusetts—Report
of the Commission on Lunacy, 1855

House—No. 144.
Commonwealth of Massachusetts

To his Excellency Henry J. Gardner, Governor, and the Honorable the Council of
the Commonwealth of Massachusetts:—

The undersigned, the Commissioners appointed under the Resolve of the
Legislature of 1854, “concerning the Insane in this Commonwealth, and
the State Lunatic Hospital of Worcester,” respectfully

Report

The Resolves by which their commission was created required of
them,—

1. “To ascertain the number and condition of the insane in the State, dis-
tinguishing as accurately as may be between the insane, properly so
considered, and the idiotic or non compos; between the furious and the
harmless, curable and incurable, and between the native and the for-
eigner, and the number of each who are State paupers.”

2. “To examine into the present condition of the Hospitals of the State for
the insane, and see what number of patients can properly, with due re-
gard to their comfort and improvement, be accommodated in said Hos-
pitals.”

3. “To see what further accommodations, if any, are needed for the relief
and care of the insane.”

4. “And, generally, to examine and report the best and most approved
plans for the management of the insane, so far as the size and character
of Hospitals, and the number of patients proper to be under one super-
vision are concerned.”

5. “To examine into the present condition of the State Lunatic Hospital at
Worcester, and ascertain what kind and amount of repairs are needed,
and at what probable cost, and consider the expediency of disposing of
the said Hospital and the lands connected therewith, or any part
thereof, and of recommending a site for the erection of a new Hospital
or Hospitals.”

6. “To report the estimated proceeds of the sale of the present Hospital and
the grounds therewith connected at Worcester, if they deem such a sale
desirable.”

379
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7. “To accompany their Report with plans, specifications and estimates of
cost of any new Hospital which they may recommend.”

As early as possible after receiving their appointment, the Commission-
ers addressed themselves to the work assigned them by the Legislature.

On careful consideration of the language and spirit of the Resolves and
the purposes of the Legislature in reference to this matter, they thought
that the number and condition of the insane in the State, their prospects
and their wants, lay at the foundation of all further action, and that there-
fore this inquiry should be first made. They then determined to make the
requisite enumeration of the insane and idiots, and ascertain all the facts
concerning them specified in the law, as the first step in their work, before
they should proceed to the others, except so far as they might be attended
to incidentally, while in pursuit of the first object.

In order “to ascertain the number and condition of the insane and id-
iots in this Commonwealth,” it was necessary either to visit every family,
in person or by proper agents, to make the inquiry, or to obtain the facts
of those who already knew them. The former, the personal inquiry from
house to house, if done by the Commissioners, would probably require
some years to accomplish this object; and if done by others, it would re-
quire the aid of so many as to make the work exceedingly expensive. And
moreover, it is not probable that the facts could be thus ascertained by the
inquiry of agents at the doors of the several families through the State; for
most people, whose friends or relatives are disordered in mind or deficient
in intellect, are unwilling to talk about it, and many would be still more
unwilling to confess these painful and disagreeable facts and circum-
stances in their domestic relations, to a stranger. And if that inquiry were
made by a public officer or agent of the government who had no personal
claim upon their confidence, and who sought these facts apparently to be
used in a public report, many of them would undoubtedly refuse to give
the information required.

In 1850, the marshals, the agents of the National Government who
were appointed to take the census, visited every family; and, among other
items of information, they asked for the insane and idiots in the house-
hold.

By this personal and official inquiry, made of some responsible member
of every family, the marshals obtained the account of only sixteen hun-
dred and eighty insane persons and seven hundred and ninety-one idiots,
which is but little more than two-thirds of the number ascertained by this
Commission.

Making all due allowance for the increase of population, and conse-
quently of the insane and idiots, these figures undoubtedly show far less
than the real amount of insanity and idiocy at that time, and render it
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extremely probable, that many concealed the facts that the law required
them to state to the marshals.

Plan of the Inquiry-Physician Employed

In view of these difficulties, of making the inquiry from each family, the
Commissioners sought out other plans. They considered that there are
very few families that are not within the personal knowledge of some
practitioner of medicine, and that therefore the whole Commonwealth is,
in detail, under the eye of the medical profession; and that they, knowing
the domestic condition of the whole people, were of course acquainted
with all those whose minds were disordered or defective.

Accordingly the Commission determined to address every physician in
the State, asking each to give information relative to the persons and con-
dition of all the lunatics and idiots within his own knowledge. They sent a
lithograph letter, stating the several objects of the inquiry, and enclosed a
printed schedule or form of return, which contained all the heads under
which the answers were to be recorded. They asked for the name, sex,
color, age, country of birth, whether single, married or widowed, whether
lunatic or idiot, present and usual condition, whether mild, manageable,
troublesome, excitable, furious or dangerous, whether subject for a hospi-
tal or not, length of disease, if periodical the number of attacks, whether
curable or not, whether the remedial influences of any hospital had ever
been tried for restoration, where resident if not in the town of the re-
porter, and whether State or town pauper, or independent.

It was supposed that these fifteen questions would elicit all the infor-
mation which the Legislature required, all that science would desire, and
all that could be conveniently obtained from those of whom the inquiry
was made.

Although every family was presumed to come under the cognizance of
some physician, as most families have one, who attends them in their
sickness, yet there are some whose various members employ two or more
physicians to heal them. Each of these might observe and return the same
lunatic or idiot member of the family, who would thus be reported more
than once. Therefore the names were asked to enable the Commissioners
to correct any mistake that might arise from this double or multiplied re-
porting. In course of the inquiry this has happened in many instances.
With a view of this liability, the several reports from the same towns have
always been compared, and the error of counting the same person more
than once prevented.

To save the feelings of patients or friends who would be pained if their
individual cases were told abroad, and to save the physicians from any vi-
olation of implied professional confidence, a pledge was given that none
but the Commission should see the names of the persons reported. And in
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fulfillment of this promise, after the reports were compared and correc-
tions made for the duplications, the names were erased.

As in sixteen towns in the State there are no physicians, letters were
sent to the clergymen, on the supposition that they were acquainted with
the condition of all the families; and also the overseers of the poor were
asked to return the paupers; and besides these, the physicians of the neigh-
boring towns who attended the sick in these places were especially asked
to return any insane and idiots who might be in the families of the towns
not their own.

Besides, similar letters and schedules were sent to the Superintendents
of the Lunatic Hospitals on Worcester, Taunton, Somerville and Boston, to
the officers of the county receptacles for the insane in Cambridge and Ip-
swich, and personal inquiry was made of the masters of all the Houses of
Correction and Jails in the State, and of the proprietors of all the private
houses or establishments devoted to the care of the insane, asking each to
make a similar return of the lunatics and idiots under his care. And in
order to complete this survey, letters were sent to officers of all the hospi-
tals in the Northern and Middle, and some of the Southern States, asking
them to make returns of all the insane patients belonging to Massachu-
setts who were entrusted to their charge.

By this means the Commissioners believed, that they should be able to
reach nearly every insane and idiotic person who belonged to Massachu-
setts, and to reveal the sum of mental disorder or deficiency resting upon
the children, citizens and wards of this Commonwealth, more completely
than they could in any other way.

These letters were sent out in July and August, and were very kindly
received. The physicians generally gave the work their ready sympathy
and cooperation. The leading members of the medical profession encour-
aged and aided it. The Councillors of the Massachusetts Medical Society
voted to approve the work and the plan of its operation, and advised all
the members of the society to assist in the inquiry, and lend their influ-
ence to persuade all others to do the same. The County Societies which
held their meetings within the period of this survey gave it their active as-
sistance; and officers of every other society which did not meet gave their
active and earnest help to this work within their respective spheres.

The Commissioners are also especially indebted to several physicians in
the various parts of the State, who were indefatigable in their cooperation.
They visited their neighboring towns; they wrote to, and used their personal
influence with, the tardy brethren of their vicinity; and were ready to render
any aid which the Commission, from time to time, might ask of them, to
persuade the slow or the unwilling to answer the inquiry made of them.

Besides these, the Commission received assistance, from the hands of
gentlemen out of the profession, in several towns where aid was wanted.
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And in all the towns, where their evidence seemed to be needed, the select-
men and the overseers of the poor rendered free and acceptable service in
the work.

In the four western counties, and also in Worcester, Essex, Norfolk,
Bristol, and in Barnstable County especially, the Commission received
great aid from the newspapers, whose liberal editors urged upon the
physicians and others to answer this call, and make complete returns of all
the lunatics and idiots within their respective spheres of observation.

It was unfortunate for the immediate success of this inquiry that it was
made in July, August and September, the most sickly season, when the
physicians are the most intensely occupied and burdened with the great-
est anxiety in the care of acute and dangerous diseases. Notwithstanding
this, a great majority answered within the time prescribed; but yet there
were many whose professional labors and cares prevented their doing so
as early as was desired; and some thus overlooked and forgot the letter,
and needed again to be reminded.

In order to create a further and more active interest in the work, one of
the Commissioners visited the districts where new influence seemed to be
needed, and had personal interviews with the physicians in sixty-four
towns who had, thus far, failed to make the returns.

These circulars were sent to

Physicians within the State ............... 1,556
Clergymen . ............. i, 20
Overseers of the Poor ...................... 74
Selectmen ......... ... ... 4
Other gentlemen . .......................... 5

Superintendents of Hospitals and private
establishments in the State ................... 6

Masters of County Receptacles, Houses of
Correction, Jails, and State Almshouses ........ 11

Superintendents of Hospitals in other States . . . .. 14

Personal inquiry made of other Masters of
Houses of Correction and Jailers . ............. 12

The names of the physicians were taken from the catalogues of the
County Societies, and from the list in Mr. Adam’s State Register, as fur-
nished to him by the town clerks. But it was ascertained that two hundred
and thirty-seven of these physicians were either dead, or not in practice, or
had removed away, or were unreliable. From these, then, no answers were
expected, leaving thirteen hundred and nineteen who had opportunities of
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observation, or whose testimony was reliable, and from whom reports
were therefore desired.

All of these thirteen hundred and nineteen physicians, except four,
made reports directly or indirectly to the Commission. Most of them re-
ported singly; but in many towns two or more acted in concert, and sent
their facts in one letter and through one of their number.

Two regular physicians only refused to make any report, and two irreg-
ular practitioners have neglected to make returns; but the fields of obser-
vation of all these gentlemen were very carefully examined by their more
willing or more intelligent neighbors, and extraordinary pains were taken
to obtain collateral information from the overseers of the poor and other
municipal authorities; and thus their towns were thoroughly examined,
and every lunatic and idiot within their borders is presumed to be re-
turned.

Three of four of the clergymen had removed; but others of their own
profession or the town authorities answered for them; the rest made the
returns.

All the overseers of the poor answered except those in four towns; in
these the selectmen were addressed, and answers obtained.

In this survey the Commission placed their first and almost exclusive
reliance of the physicians in the towns where they lived, and on the
clergymen and overseers of the poor; but wherever there was any ap-
parent deficiency, they sought information from other sources. After the
medical returns had been made and the survey completed, the number
of pauper idiots and lunatics thus received was compared with the State
Report relating to the poor, published by the Secretary of State, and in-
cluding the number of idiots and insane returned by the overseers of the
poor, as relieved or supported within the year, and it was discovered that
in forty-five towns the numbers in the overseers’ report exceeded those
in the medical returns. A new correspondence was then opened with
these public functionaries, and resulted in the proof that, with the ex-
ception of four or five towns, the physicians had reported all the pauper
insane and idiots that existed at the moment when they made their re-
turns.

Notwithstanding the ready cooperation of a large part of the medical
profession and the efficient aid rendered from others, yet it was necessary
to write again and again to many, and to visit and confer with and per-
suade others, in various parts of the State, so that the returns were not all
received until the end of December.

Reliableness of the Reports
The facts in respect to the number and condition of the insane and idiots
in Massachusetts which have been received through these channels, and
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which are embodied in this report, derive unquestionable authority from
the number, character and position of the witnesses who have testified
concerning them. These statements are not the estimates drawn from
general observation, nor are they, either totally or in part, calculations
founded on some facts; but they are the evidence of fourteen hundred and
fifty-one witnesses, each of whom testified to that which he knew and
spoke of that which he had seen. Where two or more reported the same
cases independently of each other, there was such an agreement of state-
ments as manifested that honest and intelligent men had observed and
were speaking of the same facts. Nearly all of these witnesses are the
physicians who are living in every town and in almost every neighbor-
hood. They understand the nature of defective or diseased minds, and are
competent to testify. They are in the habit of frequent and familiar inter-
course with the families, and have therefore the best possible opportuni-
ties of knowing the facts that are sought.

The testimony of these practitioners of medicine is aided and corrobo-
rated by the evidence of many others who had also opportunities of
observation—clergymen, overseers of the poor, selectmen of some of the
towns, and others whose position enabled them to know some cases of in-
sanity and idiocy.

This Report of the lunacy and idiocy in Massachusetts may then be
considered more complete than could be derived from any other sources
and through any other channels. It may be, however, that some families
have moved into the State or the towns of their present residence with an
insane or idiotic member, and have had no occasion to call any physician
since their present settlement, and therefore none of our witnesses have
had opportunity of learning their facts. Yet these cases are very few, so few
as not to vitiate the general accuracy of this Report.

It may then be confidently said that there are, at least, so many insane
and idiots in the Commonwealth, and that our State and people have, at
least, this amount of burden of insanity and idiocy resting upon them, and
that herein is a safe basis of calculation of the amount of public and pri-
vate responsibility for the restoration or protection of these unfortunate
people among us.

Number of Insane

By these means, and with great correspondence, the Commission have
ascertained that there were in the autumn of 1854, in the State of Mass-
achusetts, two thousand six hundred and thirty-two lunatics, and ten
hundred and eighty-seven idiots—making a total of three thousand
seven hundred and nineteen of these persons who need the care and
protection of their friends or of the public for their support, restoration or
custody.
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Of the Lunatics,
1,522 were paupers.

1,110 were supported by their own property or by their
friends.

— 2,632
2,007 were natives.
625 were foreigners.
— 2,632
435 were curable.
2,018 were incurable.
179 not stated.
— 2,632
1,284 were at their homes or in town or city poorhouses.
1,141 were in Hospitals.

207 were in receptacles for the insane, in Houses of
Correction, Jails and State Almshouses.

— 2,632

Of the Idiots
670 are supported by friends.
417 are supported by public treasure.
— 1,087
1,043 are natives.
44 are foreigners.
— 1,087

Comparison with Other Enumerations
These results differ from those obtained from other surveys made for a
similar purpose on the same grounds in Massachusetts, and from the
statements made of the number of the insane and idiots, and their ratio to
the whole population, obtained from inquiry, estimate, calculation, con-
jecture, &c., in other countries.

In 1848, a committee of the Legislature, appointed to “consider the
whole subject connected with insanity within the Commonwealth,” as-
certained and reported the number of insane in this State to be fifteen
hundred and twelve, of whom two hundred and ninety-one were able to
furnish the means of their own support, and eleven hundred and fifty-six
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were unable to do so, and the pecuniary condition of sixty-five was not
ascertained.!

In making that survey in 1848, the Commissioners addressed their let-
ters of inquiry “to the municipal authorities of every city and town in the
Commonwealth.”

These public officers had direct means of knowing the number and con-
dition of the pauper insane, and probably this part of the report was com-
plete; but they had no other facilities of knowing the condition of those
lunatics who were in private families, and supported by their own property
or by their friends, than other men not in office, and could only speak of
those who were within their circle of personal acquaintance. Consequently
the report included only a part of the independent insane who were then
actually in, or belonged to, the State.

The marshals engaged in taking the national census in 1850, discovered
and reported sixteen hundred and eighty lunatics and seven hundred and
ninety-one idiots—in all, two thousand four hundred and seventy-one of
both classes. It is probable that many of the families refused or neglected
to report to these officers the insane and idiots who were within their
households.

The census of Great Britain for 1851 gives only the pauper insane and
idiots and those who are within the several public and private licensed lu-
natic asylums, and omits all others; and the ratio of these to the whole
population is given.

In 1844, the British Lunatic Commissioners, in a report of great value
on the state and progress of lunacy in England and Wales, made an elabo-
rate statement of the number of lunatics within the kingdom; but this in-
cluded only the paupers and the patients in all kinds of public and private
establishments for them, and those others who were not paupers, but
under commission—that is, under the guardianship of the Lord Chancel-
lor.

This report did not “include a considerable class of insane persons of all
ranks of life under the care of guardians and relations;”? and of course all
those who were not paupers, and who were at their homes, or boarding
with friends or in private families, were omitted.

An enumeration of the people of France was made within a few years.
The facts were sought with great apparent care by the agents of the gov-
ernment, and the results published under its authority, aided by the coun-
sel of men of science. Seventy pages of a folio volume are exclusively
devoted to the statement of the number and condition of the insane in
every department, in each of the seven years [sic], from 1836 to 1841 in-
clusive. This would seem to be a perfectly reliable document; yet a careful
analysis suggests some doubt as to its accuracy.
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Of the eighty-six departments into which the kingdom is divided,
eleven return no lunatics through all of these seven years. Sixty-five re-
turn none at their homes or boarding in private families. Some report
them in round numbers in even hundreds. Others report the same un-
varying number through successive years. One reports two hundred for
seven successive years, and another three hundred through six years,
without variation. In one, the number increases, in two years, twenty-five
hundred per cent., and diminishes as much in four years more. These and
many similar statements, equally improbable and unnatural, lead to the
inference that they were founded upon estimate, and even conjecture,
rather than on personal inquiry and actual enumeration.

In some nations, the statement of the number of the insane includes
only those in public hospitals. A writer in the American Medical Journal
assumes this ground to determine the number of insane in some parts of
Italy, several of the large cities of Europe and Cairo, and calculates the
proportion of lunacy to their several people on this basis.

A census of lunacy in Belgium, apparently taken from actual enumer-
ation, is published in the report of the commissioners appointed to in-
quire into the means of ameliorating the condition of the insane. This
report is complete, and perfectly reliable as a matter of fact and as a basis
of calculation.

[Eighty-three pages have been removed here, including 24 tables detailing
the number of insane and idiots by county, town, nativity, and race. Ed.]

There is, then, one lunatic among every four hundred and twenty-
seven, and one idiot among every one thousand and thirty-four, and one
of either of these classes among every three hundred and two of the peo-
ple of Massachusetts.

Regarding the nativity of the people and patients,—among the natives,
the lunatics were one in four hundred and forty-six, and the idiots one in
eight hundred and eighty-nine, and one of both in two hundred and ninety-
five of the Americans. And among the foreigners, the lunatics were one in
three hundred and eighty-four and the idiots one in seven thousand nine
hundred and thirty-one, and one of both in three hundred and sixty-seven
of the strangers. Among the colored population, the lunatics were one in
one thousand and twenty-five, the idiots one in nine hundred and twenty-
two, and both classes one in four hundred and eighty-five of this race.

This is the measure of the kind of burden of lunacy and idiocy resting
upon the State of Massachusetts. We have two thousand six hundred and
thirty-two lunatics, and one thousand and eighty-seven idiots, and three
thousand seven hundred and nineteen of both. Of the lunatics, two thou-
sand and seven are natives, and six hundred and twenty-five are foreign-
ers; one thousand one hundred and ten are independent, or supported by
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their own or their friends” income or capital; one thousand five hundred
and twenty-two are paupers; and of these, eight hundred and twenty-
nine are supported by the cities or towns to which they belong, and six
hundred and ninety-three by the State. Four hundred and thirty-five are
supposed to be curable, or at least there is not evidence that they cannot
be restored; two thousand and eighteen are supposed to be incurable, and
these must be supported for life.

In whatever way we look at them, these lunatics are a burden upon the
Commonwealth. The curable during their limited period of disease, and
the incurable during the remainder of their lives, not only cease to pro-
duce, but they must eat the bread they do not earn, and consume the sub-
stance they do not create, receiving their sustenance from the treasury of
the Commonwealth or of some of its towns, or from the income or capital
of some of its members.

There is no escape from this position. Whatever and wherever these lu-
natics may be, whether native or foreign, independent or pauper, curable
or incurable, the Commonwealth is not only deprived of that amount
which by their earnings in health they contributed to its income, but more
is now needed for their support than when they were able to earn it.

There being, then, no question whether the State and its people will
bear this burden and support these lunatics, still the question may be
asked, whether the weight may not be diminished in part and sustained in
part with more ease to the Commonwealth, and to the towns, and to the
friends of the patients.

It has already been stated (page 69 of the Report) that insanity, if not
cured in its early stages, becomes more and more difficult to be removed,
and, in course of a longer or shorter period, varying mostly from two to
five years, becomes fixed and incurable. Then the patient is to be sup-
ported for life. On the other hand, if the disease be submitted to proper
remedial measures, three-fourths or nine-tenths may be restored, and
this proportion of the patients made again self-supporting members of
society.

The time required for the cure of different patients, in different forms
or degrees of disease, varies from a few months in most cases to a few
years in extreme cases.>

The question, then, in regard to the curable cases, which constitute
three-fourths or nine-tenths of all when attacked, is between the effort
and the expenditure needed for their support and the restorative means
during the healing process through a few months, or their support during
their lives. Between the cost of supporting for a few months and that of
supporting for life, no private economist, and certainly no political econo-
mist or statesman, should hesitate.
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The cost of restoring a lunatic to health, and enjoyment, and power of
self-sustenance, and of contributing to the support of his family, and also
of bearing his part of the burden of the State, is limited and easily paid in
money; the gain is unmeasured. But the cost of lifelong lunacy, distressing
and oppressive to the friends who have the patient in charge, is immea-
surable, and not to be paid in money.

Humanity would admit of no choice between these; and the State,
which is the guardian of the weak and the friendless, should surely not
entertain a moment’s doubt as to which it should choose.

[The final section includes descriptions of each hospital, prison, jail and
almshouse in the State. Recommendations of the Commission include
building a new hospital to accommodate the curable and the “furious” pa-
tients and revising and reducing the laws “to a code more suitable to the
wants and the practice of the times.” Ed.]

SOURCE

Massachusetts, Commission on Lunacy. Report on Insanity and Idiocy in Massachu-
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CHAPTER 14

WILLIAM BUDD
(1811-1880)

The sick are the greatest danger for the healthy; it is not from the strongest
that harm comes to the strong, but from the weakest.
— FRIEDRICH NIETZSCHE, Genealogy of Morals, 1887

BORN IN NORTH TAawToN, Devon, in 1811, William Budd came from a distin-
guished family of physicians. His father, Samuel, was a local physician who had
served as a naval surgeon during the war with France in 1794. Of Budd's nine
siblings, six became physicians. His brother George became a hepatologist,
known as the “Budd” in Budd-Chiari Syndrome.

Budd studied medicine under his father, then went to Paris to study for four
years under Pierre Charles-Alexandre Louis. Louis's work with typhoid fever,
and the observations of French physician Pierre Bretonneau with regard to the
same disease, stimulated Budd's interest in how typhoid fever spread within a
community. From Paris, Budd returned to the United Kingdom, settling in Edin-
burgh, where he was awarded an M.D. degree in 1838, as well as a Gold Medal
for work on rheumatism. He then served on HMS Dreadnought for a few
months before himself succumbing to typhoid fever. Returning to the Taw Val-
ley, he established a medical practice. His interest in typhoid fever was well
served in choosing this location, as an outbreak soon occurred in the commu-
nity of 1,300 persons. As he provided care to these individuals, he was able to
observe the epidemic firsthand. His observations strongly suggested the pres-
ence of a contagion. He wrote his observations in an essay titled “The investiga-
tion of the sources of the common continued fevers of Great Britain and
Ireland, and the ascertaining of the circumstances which may have a tendency
to render them communicable from one person to another,” which he submit-
ted unsuccessfully to a medical competition in 1839. Three years later, Budd re-
located to Bristol.

In Bristol, Budd became physician to St. Peter's Hospital and to the Bristol
Royal Infirmary. Five years later, while attending to a patient in Richmond Ter-
race, Clifton (a Bristol suburb), he diagnosed typhoid fever. Recalling his earlier
conclusion of contagion as the basis for typhoid fever's occurrence, he quickly
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ascertained a small outbreak of the disease. Among the 34 households, 13 had
at least one case of the disease. The only commonality to those households was
the use of a well for water; the other 21 families used other sources. Budd con-
cluded that water was the means by which typhoid fever is spread within a pop-
ulation. He also reasoned that Bristol's water supply could serve as a source of
such an outbreak, and he pushed for improved water quality while serving on
the board of directors for Bristol's water company. John Snow sought to arrest
an epidemic by removing the pump handle; Budd sought to keep an epidemic
from occurring through his oversight of the local water company.

In 1859, "On Intestinal Fever" appeared in the Lancet. In the Lancet and else-
where, Budd's fellow physicians provided additional data supporting Budd's
contention that typhoid fever was spread from one infected individual to an un-
infected one through contaminated intestinal discharges. Budd argued that his
views were those shared by a majority of the medical profession, at least for ty-
phoid fever. Significantly, during the 1849 cholera epidemic, Bristol saw about
2,000 deaths from the disease; in 1866, with Budd's focus on clean water at the
Bristol Water Company, the city recorded 29 such deaths.

Typhoid fever was not the only disease with which Budd worked during his
residence in Bristol. He also focused on cholera and other diseases, as well. Budd
was quick to give credit to John Snow for his work on the etiology of cholera;
however, in his tribute to Budd, Robert Moorhead noted that Budd's work on
cholera was an influence on Sir John Simon, the first medical officer of health
for the city of London. Simon was able to show remarkable declines in mortal-
ity from cholera in the city during the same period, associated with changes in
the source of the water supply to those less contaminated. However, Simon did
not go so far as to accept a contagion as the source of the epidemics seen in En-
gland in the middle 1800s until the 1866 outbreak.

Budd's election to the Royal Society in 1871 might have seemed to him the
capstone in the illustrious career of a general practitioner. However, there was
more to come, as two years later, he published the monograph for which he is
best remembered: Typhoid Fever. In that same year, however, Budd suffered a
stroke. Though he lived another seven years, he did so as an invalid. On January
9, 1880, he died in Clevedon By The Sea.

A NOTE ON THE TEXT

Typhoid Fever was published well after Budd's original observations in North
Tawton. Reviewers for the British Medical Journal were impressed by the cases
of typhoid in North Tawton that Budd presented, but they also noted that the
genesis of the epidemics of enteric fever had not been identified. Thus, while
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the reviewers agreed that tyhoid fever could be a contagion, they were not
ready to ascribe it as the only cause.

In Typhoid Fever, Budd states that “the sewer has been looked upon as the ac-
tual and primary source of the disease, while the infected man has been alto-
gether lost sight of.” Such a statement is original in moving the concept of a
human reservoir of disease forward, and Budd can be rightly considered a pio-
neer in this regard. Indeed, his vision of humans as impacted by their environ-
ment has earned him recognition in the field of human ecology.

Budd's work was carried out as a primary practitioner, before the bacterio-
logic revolution. Indeed, the agent of typhoid fever, Salmonella typhi, was not
discovered until 1880 by Carl Joseph Eberth. Only then did the concept of a
symptom-free carrier rather than a water supply emerge as a possibility, a real-
ity that was later confirmed by the case of Mary Mallon, the New York City cook
who was responsible for multiple deaths as “Typhoid Mary."
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Typhoid Fever—lIts Nature, Mode of Spreading,
and Prevention
(1873)

[Based on several publications from 1856 to 1860]

Preface

In 1857, on the occasion of a severe outbreak of Typhoid Fever in the
Clergy Orphan School, St. John’s Wood, London, I enunciated, briefly, in
a Paper published in the ‘Lancet,” the doctrines as to the nature and mode
of spreading of this fever, of which the following pages only give a fuller
development.

For many years prior to the date of that Paper, I had taught these doc-
trines in my Lectures at the Bristol Medical School, and had acted upon
them in practice, in the prevention of the fever, but this was the first time
that I had put them before the Profession, in a separate form, in print.

This Paper was followed by a series of others, a part of which appeared
in the Lancet, and a part in the British Medical Journal, down to 1860—
papers in which the whole subject of the nature and causation of Typhoid
Fever was pretty fully treated.

The substance of these papers, which were founded on observations ex-
tending over a period of more than twenty years, is reproduced in the fol-
lowing pages; and, together with some important evidence which has since
come into my hands, constitutes the basis of the present work.

While it has been passing through the press, the Registrar General’s Re-
port for 1872 has been issued. The Report shows a marked and very en-
couraging reduction in the mortality from fever, upon the returns of most
former years. The deaths from the principal forms of fever—typhus
included—were, for the entire year, only 13,507. In the six preceding
years, ending with 1871, which, as well as 1872, was a year of compara-
tively light fever mortality, the yearly average of deaths under the same
head exceeded 18,000. In 1866, they were over 21,000: in 1868 they bor-
dered closely on 20,000. At a somewhat earlier date they averaged, for a
whole quinquennaid, more than 20,000 per annum.

It will be understood that these returns are for England only, and do
not include Scotland and Ireland.

Concurrently with the decrease of deaths from fever in 1872, there
was, in spite of the continued prevalence of small-pox, a corresponding
decrease in the death rate from most other zymotic diseases, especially in
the last quarter of the year, when the rainfall was so heavy.
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In that quarter, the seven principal zymotic diseases caused only 16,794
deaths as against 25,907, and 26,977, in the corresponding quarters of
1870 and 1871. ‘Abundant rain,” the Registrar General remarks, ‘not only
mechanically cleanses the streets and sewers, but purifies the atmosphere,
and carries off zymotic exhalations which generate disease.’

‘Although’—the same distinguished authority continues—‘the remark-
ably low death rate in town districts, last quarter, may be due to the some-
what unusual meteorological conditions which prevailed, [sic] it may be
safe to assume that a portion of the improvement in their health is per-
manent, and is the result of the general awakening to the importance of
sanitary measures which has been so conspicuous in the last few years.’

There are very special reasons for the hope that, as far as the fever
treated of in the following pages is concerned, this assumption will prove
to be true.

It is obvious that if the great abatement in its prevalence, observed in
1872, should continue, a considerable reduction will have to be made in
some of the numerical statements which occur in subsequent pages, in or-
der to adapt them to current experience.

P.S.—Since the beginning of the present year a series of Reports of local
outbreaks of typhoid fever in various parts of the kingdom have ap-
peared, which possess great interest and importance, in their bearing on
the leading questions herein after discussed. Among these Reports I may
mention two by Dr. Ballard, on typhoid at Nunney, near Frome, and at
Hawkesbury Upton, in Gloucestershire, and a third by Dr. Thorne on
fever at Whitchurch—all issued by the Medical Department of the Privy
Council—as especially valuable in this respect. A Report by Dr. Russell on
an epidemic of the same fever at Parkhead, originating in the use of fever-
tainted milk, is scarcely less so. These Reports are admirably drawn up,
and they all offer the most striking illustrations of the twofold position
that typhoid fever is a strictly self-propagating fever, (mainly) dissemi-
nated by the specific discharges from the sick. I much regret that they
have come to hand too late to enable me to take advantage of the materi-
als they contain.

March, 1873.

CHAPTER 1
Introductory

‘Time wears off the fictions of opinion, and doth, by degrees, discover and
unmask the fallacy of ungrounded persuasion.'
—B. P. WiLKiINS
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Synonyms

English: Gastric Fever—Enteric or Intestinal Fever—Low Fever—
Common Continued Fever—Infantile Remittent—Endemic Fever—
Pythogenic Fever

German: Darm-Fieber—Darm-Typhus—Ileo-Typhus—Typhus Abdomi-
nalis

French: La Fievre typhoide—La Dothinenterie—Fievre entéro-
mésentérique

There are few things which concern the people of this country more
deeply than to know the exact truth touching the mode in which this fa-
tal fever is disseminated amongst them. Every year, on an average—take
the United Kingdom through—some fifteen thousand or more of their
number perish prematurely by it: a population equal to that of a consider-
able city every year swept into the grave by a single, and, as I hope to
show, a perfectly preventable plague.

As nine or ten recover for every one who dies, one hundred and forty
thousand persons, or more, must every year pass through its protracted
miseries. The real amount of suffering involved in this is, however, but
feebly represented by these bald figures.

No one can know what they really imply who has not had experience
of this fever in his own home. The dreary and painful night-watches—
the great length of the period over which the anxiety is extended—the
long suspense between hope and fear, and the large number of the cases
in which hope is disappointed and the worst fear is at last realised, make
up a sum of distress that is scarcely to be found in the history of any other
acute disorder. Even in the highest class of society, the introduction of
this fever into the household is an event that generally long stands
prominently out in the record of family afflictions. But if this be true of
the mansions of the rich, who have every means of alleviation which
wealth can command, how much more true must it be of the cottages of
the poor, who have scant provision even for the necessaries of life, and
none for its great emergencies! Here, when Fever once enters, WANT
soon follows, and CONTAGION is not slow to add its peculiar bitterness
to the trial.

As the disease is, by far, most fatal to persons in middle life, the mother
or father, or both, are often the first to succumb, and the young survivors
being left without support, their home is broken up and their destitution
becomes complete.

How often have I seen in past days, in the single narrow chamber of the
day labourer’s cottage, the father in the coffin, the mother in the sick bed
in muttering delirium, and nothing to relieve the desolation of the chil-
dren but the devotion of some poor neighbour who in too many cases
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paid the penalty of her kindness in becoming, herself, the victim of the
same disorder!

In its ordinary course, human life has few such consummations of mis-
ery as this.

It is impossible to contemplate events such as these, merely as objects
of science. It is, indeed, a fundamental axiom in scientific investigation
that our emotions should be rigidly excluded from it. But, although, by
the nature of things they cannot help in the solution of a problem, they
may, at least, be suffered to give a spur to inquiry. Where the interests
concerned are the sacred interests of life and death, this is their proper
function, and that in a degree of which none of the common alternatives
that hang upon human duty can give any adequate measure. It were well
with us all if they were more often allowed to have their true weight with
the conscience.

Having been by accident thrown much in the way of this fever, I have
long felt that it is impossible to bear a part in the calamities of which it is
the source, without becoming possessed with a burning desire to devote
the best powers of the mind to the discovery of means by which such
calamities may be prevented.

From the fact, already referred to, of its being so much more deadly to
grown-up persons, this disease has a relation to pauperism which is al-
most peculiar to itself.

‘From returns made in 1838 by the medical officers of twenty unions
and parishes in the metropolis, it appeared that 13,972 cases of
claims to relief on the ground of destitution were created during that
year by attacks of fever alone, and that in 1,281 cases the attacks
proved fatal. The general deaths from fever in the metropolis during
that year appear, from the Summary of the Superintendent Regis-
trar’s returns, to have been 5,634."!

It is humiliating to think that issues such as these should be contingent on
the powers of an agent so low in the scale of being, that the mildew which
springs up on decaying wood must be considered high in comparison.

To know how these powers take effect, in what way they grow to such
a height, and to learn therefrom, perchance, by what means their opera-
tion may be defeated, are problems in which human happiness is deeply
interested.

Perhaps there are few battles to be fought, in which a successful issue
depends so closely as here on a real knowledge of the enemy.

If it be true of diseases in general, that all prevention must be based on an
intimate knowledge of their causes, how much more true must it be of that
great group of diseases which is the work of definite and specific agents,
having not only the power of breeding within the body, but capable, for
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limited periods at least, of existing externally to it? For it is clear, that, in
such a case, a thing against which we may be impotent so long as it infects
the body itself, may present, on its issue from the body, the conditions of an
easy conquest.

That Typhoid Fever is a true member of this group, or in other words,
that it is, in its essence, a contagious or self-propagating fever, was proved
long ago.

It is scarcely to the credit of the medical profession that this great truth
should still be disputed.

Not to speak of the decisive evidence in its behalf recorded by Breton-
neau and Gendron de I’Eure, I addressed to the Lancet in 1858-59, a series
of papers containing observations, which still seem to me to suffice, of
themselves, to establish it. The doctrines advanced in those papers as to
the origin and mode of spreading of typhoid fever,—doctrines which it is
the object of the present work still further to enforce,—are, in fact, en-
tirely founded on this view of its nature.

These doctrines have since received the adhesion of many scientific men
of the highest eminence. Among these, it will be sufficient to mention Sir
T. Watson, who, in his admirable work on the Practice of Medicine, has not
only lent his powerful sanction to them, but has given an exposition of
them in that terse and lucid style of which he is so great a master.

But, notwithstanding this, there is abundant reason to believe that, in
respect of this species of fever, the great majority, not of the laity only, but
of the profession also, still remain anti-contagionists. And this, moreover,
is not only true of the rank and file, but distinguished men, who have
gained great credit and wide acceptance as teachers of medical science, are
to be found, who appear to lean to the same side.

In a Manual on the Practice of Medicine, by the late Dr. Tanner—a book
which has reached its sixth edition—the doctrine that typhoid fever is a
contagious fever, and is chiefly propagated by the typhoid excreta, is spo-
ken of as ‘an illusive hypothesis;” while, in Hooper’s ‘Physician’s Vade
Mecum,” another standard work, the Editors, Drs. Guy and Harley, dismiss
this doctrine with the following remark:—'Observed facts and the few ex-
periments which have been made tend, however, to disprove these views.’

Treating expressly of the question of contagion, the same writers pro-
ceed thus:—

‘Much doubt prevails whether enteric (typhoid) fever be infectious or
not, and the question really turns upon the existence of a distinct,
specific poison. Positive proof that it may be conveyed from one per-
son to another is wanting, and certainly the majority of people af-
fected with the disease derive it, upon the clearest evidence, from one
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and the same source. Those in attendance upon persons suffering
from enteric fever do sometimes fall ill of the disease, but the source
of the disease may be present in any house.’

In the discussions on the cause of typhoid fever which filled so large a
space in the public papers, both lay and medical, for many weeks together,
on a recent memorable occasion, the idea of contagion in connection with
the disease was almost universally either ignored or repudiated.

A medical friend of my own, who had the curiosity to read almost
everything that fell from the press during that anxious time, tells me that
he met with the word ‘contagion’ but seven times altogether, and that in
four of the seven it was only mentioned to be discredited.

The profession in foreign countries, including the leaders of it, seem
still to be equally opposed to the idea that the disease is contagious. A for-
eign Professor with whom I lately discussed the subject—a man second to
none in Europe—seemed quite startled to find me contending for its con-
tagious nature, and assured me that his own experience gave no counte-
nance whatever to such a view.

Not long ago, one of the most eminent physicians in the United States
held the same language to me.

The practice of both had been confirmed to large cities.

This direct opposition of opinion to fact in a matter of such vital impor-
tance, and so open to observation, is as perplexing as it is discouraging.
And the more so, because the property of contagion, of which the proof is
so clear, so far from being new to disease, is already familiarly known as
the common property of a great family group, of which this fever repeats,
in unmistakable traits, the family characteristics.

The great natural order of contagious fevers has long filled a conspicuous
place in nosological systems. In one of the number—small-pox—the con-
tagious faculty has, in past times, even been made use of for the artificial
production of the disease on an enormous scale by direct inoculation.

Analogy of the closest kind and of the greatest possible force, is, therefore,
at hand to recommend what direct evidence teaches. In other branches of
inquiry instances may, no doubt, be cited in which general belief has been
slow to follow the advance of knowledge. But such instances, not common
at any time, have latterly become more and more rare. Even in the few that
have happened, there have commonly been sufficient grounds to palliate, if
not to excuse, the popular hesitation and doubt. The problem to be solved
has been abstruse; the methods for its solution have been difficult and rec-
ondite; the evidence hard to interpret, or the new truth, even when dis-
closed, has lain beyond the scope of common apprehension. In such a subtle
matter as the undulatory theory of light, for instance, it was no great wonder
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that Young and Fresnel should, for some time, continue to be in advance of
their age. But in the case before us, methods are not in question at all—the
evidence lies on the very surface of common events, and the conclusion to
which it tends, so far from transcending ordinary apprehension, is often so
salient as involuntarily to force itself on the mind even of the vulgar, on the
first view of the facts.

That this conclusion should still be resisted is, I repeat, very perplexing.

Three principal causes may be cited, as, in part, explaining this great
anomaly.

The first is, that medical writers, and especially those among them who
exercise the widest influence, pass the greater part of their lives in great
metropolitan cities—amid conditions, that is to say, under which, for rea-
sons that will abundantly appear in the following pages, the operation of
contagion in this particular fever is not only masked and obscured, but is-
sues in a mode of distribution of the disease, which to the superficial ob-
server would appear to exclude the idea of contagion altogether.

The second:—

The great zeal with which during the whole period of its existence, the
General Board of Health, backed by an able and energetic staff and unlim-
ited printing power, continued to urge anticontagionist doctrines.?

The third:—

The continued prevalence of very limited views as to what constitutes
evidence of contagion or self-propagation in the case of disease.

Formidable as these obstacles are to the reception of more will allow
their just weight to facts when well authenticated. The anticontagionist
notions of Southwood Smith and his followers in their application to
spreading diseases are already rapidly waning, and must soon finally give
way before the exact investigations of a more scientific school; while, on
the other hand, the extension of scientific culture cannot fail gradually to
awaken physicians to wider views on the subject of contagion.

Perhaps it may not be too much to hope that the considerations ad-
vanced in the following pages may give some little help in this direction.

It is obvious that the formation of just opinions on the question how
diseases spread may depend less on personal ability than on the opportu-
nities for its determination which may fall to the lot of the observer. It is
equally obvious that where the question at issue is that of the propagation
of disease by human intercourse, rural districts, where the population is
thin, and the lines of intercourse are few and always easily traced, offer
opportunities for its settlement which are not to be met with in the
crowded haunts of large towns.

This is one of the cases, in which medical men practicing in the country
have for the acquirement of medical truths of the highest order advantages
which are denied to their metropolitan brethren, and which constitute, on
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the whole, no mean set-off against the greater privileges of other kinds
which the latter enjoy.

In the early part of my professional life, while engaged in country prac-
tice in Devonshire, outbreaks of typhoid fever continually fell under my
eye, amid conditions singularly favourable to the study of its origin and
memorable of dissemination.

Of these outbreaks the most memorable occurred in the village of
North Tawton, where I then lived.

In addition to the advantages enjoyed by country practitioners, gener-
ally, in the observation of such events, there were others peculiar to the
position I then occupied.

Having been born and brought up in the village, I was personally ac-
quainted with every inhabitant of it; and being, as a medical practitioner,
in almost exclusive possession of the field, nearly every one who fell ill,
not only in the village itself, but over a large area around it, came imme-
diately under my care.

For tracing the part of personal intercourse in the propagation of dis-
ease, better outlook could not possibly be had.

At the date of the outbreak in question, the people of the place num-
bered some eleven or twelve hundred souls.

Of these, a small minority, consisting chiefly of women and children,
worked in a serge factory. The rest were employed in agricultural pursuits.

The spot on which this community dwelt is richly endowed with all the
natural conditions of health. Built on a dry soil, in the midst of an open
and well drained country, and occupying the side of a hill sloping gently to
the northwest, this village had long been justly noted in that part of De-
von for the rare healthiness of its site.

What is more to the present purpose is, that it had for many years en-
joyed an almost entire immunity from the fever to which it was so soon to
pay so large a tribute.

This is the more to be remarked, because there were in the economy of
the place, and in the habits of the people, many things which, according
to modern views, are hard to reconcile with such a fact. In the first place,
there was no general system of sewers. A few houses, occupied by the
more opulent, were provided with covered drains, but all these might be
counted on the fingers. In the cottages of the men who earned their bread
with their hands, and who formed the great bulk of the inhabitants, there
was nothing to separate from the open air the offensive matters which
collect around human habitations. Each cottage, or group of three or four
cottages, had its common privy, to which a simple excavation in the
ground served as cesspool. Besides this, it was a part of the economy of all
who worked in the fields, as indeed of many more, to keep a pig, one of
whose functions was to furnish manure for the little plot of potatoes
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which fed man and pig alike. Thus, often, hard by the cottage door there
was not only an open privy, but a dungheap also.

Nevertheless, these conditions existed for many years without leading
to any of the results which it is the fashion to ascribe to them.

Much there was, as I can myself testify, offensive to the nose, but fever
there was none. It could not be said that the atmospheric conditions nec-
essary to fever were wanting, because while this village remained exempt,
many neighbouring villages suffered severely from the pest. It could not
be said that there were no subjects, for these, as the sequel proved, but too
much abounded.

Meanwhile privies, pigstyes and dungheaps continued, year after year,
to exhale ill odours, without any specific effect on the public health.

Many generations of swine innocently yielded up their lives, but no
fever of this or any other sort could be laid to their charge. I ascertained by
an inquiry conducted with the most scrupulous care that for fifteen years
there had been no severe outbreak of the disorder, and that for nearly ten
there had been but a single case.

For the development of this fever a more specific element was needed
than either the swine, the dungheaps, or the privies were, in the common
course of things, able to furnish.

In the course of time, as was indeed pretty sure to happen, this element
was added, and it was then found that the conditions which had been
without power to generate fever, had but too great power in promoting its
spread when once the germ of fever had been introduced.

On the 11th July 1839, a first case of typhoid fever occurred in a poor
and crowded dwelling. Before the beginning of November, in the same
year, more than eighty of the inhabitants had suffered from it under my
care.

I kept an accurate record of all the principal events which marked this
terrible outbreak; and it is to certain of these events, in their bearing on
the mode in which this fatal disorder spreads, that I now wish to draw at-
tention.

As, however, the narrative will necessarily occupy some little space, it
shall be made the subject of another chapter.

CHAPTER II
Typhoid Fever a Contagious or Self-Propagating Fever

‘L'affection typhoide est-elle contagieuse? La réponse a cette question se trouve
dans les faits que la science possede; et il me suffit d'en rappeler quelques-uns
pour en convaincre le lecteur.”

—Louis
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‘J'emploierai le mot contagion dans sa signification la plus étendue, désignant
sous ce nom toute transmission de la maladie d'un individu malade a un
individu sain, quel soit le mode siuvant lequel ele s'opere.™

—PIEDVACHE

The first thing to arrest attention after the disorder had become rife in
North Tawton was the strong tendency it showed, when once introduced
into a family, to spread through the household. Thus, in the family of Ann
N——, a young woman who was taken ill in the second week in July, and
who was the subject of the first case, the mother, a brother, and a sister—
making four in all—were one after another laid up with the same fever;
the father, who had already had the disease in former years, and the
young infant, being the only in-mates spared. In another house, four out
of six persons were successively attacked; in another three, and so on.
Without going into further details of these cases (of all of which I possess
accurate notes), it will be sufficient to say that, before the disease finally
died away, there were few houses in which, having once appeared, it did
not further extend itself to one or more members of the family. This,
which was throughout its most striking character, was, in itself, sufficient
to lead to a strong presumption of the contagious nature of the disorder.

But while these events were occurring in the village itself, there were
others happening at a distance, which converted this presumption into a
certainty. During the prevalence of the fever in North Tawton, it so hap-
pened that three persons left the place after they had become infected. By
a fatality which is but too common under such circumstances, all three
communicated the disease to one or more of the persons by whom they
were surrounded in the new neighbourhood in which they fell ill. Two of
these three persons were sawyers by trade, who had hired themselves for
a few weeks to a timber merchant living in the village. While these men
remained in North Tawton, they lodged in a court with a single and a
common privy, and next door to a house in which the fever was. In the
course of time both these men sickened for the disorder, and on the oc-
currence of the first decided symptoms, both returned to their own
homes, in the parish of Morchard, about seven miles off.

The first was a married man, with two children. He left North Tawton
on August 9, being already too ill to work. Two days after reaching Mor-
chard he took to his bed, and at the end of five weeks he died. Ten days af-
ter his death his two children were laid up with the same fever, and had it
severely; the widow escaped. The other sawyer was a single man and an
aged couple who lived with him were the only other inmates of the
house. Like his comrade, he was driven from North Tawton by indisposi-
tion, which rendered him unable to follow his employment, and cut off
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his means of support. He began to droop on July 26, but did not leave for
Morchard until August 2. On the 3rd he finally took to his bed. His attack
was severe, but, after a long struggle, he recovered. When this man was at
his worst, a friend who came to see him was called upon to assist in rais-
ing him in bed. While thus employed, the friend was quite overpowered
by the smell from the sick man’s body. He felt very unwell from that time,
and continued to be harassed for days afterwards by a sense of the same
pestilent smell, and by a fixed impression, which under the circumstances
was natural enough, that he had caught the fever. On the tenth day from
the date of this event, he was seized with a violent shiver, which was im-
mediately followed by an attack of typhoid fever of long duration. Before
he became convalescent, two of his children got the same fever, as well as
a brother, who lived at some distance, but who had repeatedly visited him
during his illness.’

The houses occupied by these four men lay some way apart, and, un-
less underneath their roofs, there was no fever at the time in that part of
the country.

Was this series of events, it may now be asked, the result of chance or
the work of contagion? If any rational person should entertain doubts as
to the true answer to be given to this question, the history of the next case
may be safely left to resolve them. The subject who was the means of
propagating the disorder in this instance was a widow named Lee, resid-
ing in North Tawton. She began to droop on August 20. On the following
day, not knowing what was impending, she went to visit her brother, a
farmer who occupied a large farm in the hamlet of Chaffcombe, about
seven miles off. On the 23rd she was laid up. On the 24th I was sent for to
see her, and found her in bed in the first stage of fever. In the after
progress of her case, which, though it presented no malignant features,
was very prolonged, she exhibited, in turn, all the most characteristic
marks of the disorder. Amongst these may be mentioned nose-bleeding,
spontaneous and obstinate diarrhoea, tympanitis, dry tongue, low delir-
ium, and other typhoid symptoms, together with (towards the end of the
second week) the now well-known eruption of rose-coloured spots. After
lying several weeks under my care at Chaffcombe, she slowly recovered.

It may not be amiss to observe, that the fever had become meanwhile
so rife at North Tawton, that, while I was attending Mrs. Lee, I had no
fewer than seventeen persons under my care in the village in various
stages of it.

A few days after she had become convalescent, her sister-in-law (Mrs.
Snell), who had nursed her, fell ill of the same fever. Her case was very se-
vere, and, after a protracted struggle, terminated fatally on November 4.
The husband (Mr. Snell), who had spent the chief part of his time in his
wife’s sick room, and had sat up many nights by her, in great anxiety and
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distress, was the next sufferer. He begin to droop in the last week of Octo-
ber, but was not finally laid up until the day of his wife’s death. After hav-
ing lain for some time in a very precarious state, he recovered. While he
was yet ill—at the end of three weeks, in fact, from the date of the
seizure—one of the farm apprentices was attacked in the same way. Then
followed a lad employed as day labourer on the farm; and then Miss S——,
who had come to take charge of the house after the death of Mrs. Snell.
Next in order came another apprentice; and again, as a last group, a ser-
vant man, a servant girl, and another young person (a daughter of Mrs.
Lee), who, until she was laid up, had acted the part of nurse.

As far as external conditions went, the sanitary state of the homestead
which had become the seat of this terrible scourge differed in nothing
from what it had been for many years before, during which the household
had continued to enjoy perfect health. The only new incident in its history
was the arrival of Mrs. Lee from the infected village, seven miles off, with
the fever upon her. What, perhaps, is still more to the point is, that many
other such homesteads lay near to this one, which were far worse off in
respect of these same conditions, but in which no fever of this or any
other kind existed. There was no single case of the sort, indeed, within
miles of the place, or nearer than North Tawton, whence the taint had
been imported.

The outbreak, severe as it already was, did not, however end here. In
order to lighten the burden of so heavy a sick list, the servant girl, already
referred to as one of the sufferers, was sent to her own home (a small cot-
tage in the hamlet of Loosebeare, about four miles away) as soon as the
first symptoms of illness appeared. Here she lay ill for several weeks under
my care. Before she had recovered, her father, a farm labourer of the
name of Gibbings, was likewise seized, and narrowly escaped with life. A
farmer, named Kelland, who lived across the road, and who visited this
man several times during his illness, was the next to take the disorder. His
case was, in turn, followed by others under the same roof; and the fever,
spreading from this to other houses, became the focus of a little epidemic,
which gradually extended to the whole hamlet.

Scattered over the country side there were some twenty or thirty other
hamlets, with the condition of which I had long been intimately ac-
quainted, and which in all things were the precise counterparts of this.
Two or three farmyards and a few labourers’ cottages clustered round
them, made up, in each case, the little community. In each of these were
the usual manure-yard and the inevitable pigsty; in each there was the
same primitive accommodation for human needs. The same sun shone
upon all alike, through month after month of the same fine, dry, autum-
nal weather. From the soil of all, human and other exuviae exhaled into
the air the same putrescent compounds, in about equal abundance. In
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some amongst them, indeed, to speak the exact truth, these compounds, if
the nose might be trusted—and in this matter there is no better witness
were much more rife. And yet, while at Loosebeare a large proportion of
the inhabitants were lying prostrate with fever, in not one of the twenty
or thirty exactly similar places was there a single case.

To explain a contrast so signal there was but one fact to appeal to—the
arrival from Chaffcombe, where the fever was already raging, of Mary
Gibbings with the disease actually upon her. Before that event, in spite of
manure heaps, pigstyes, and the like, Loosebeare, too, was free from the
malady. The diseased intestine of the infected girl had continued to de-
posit its morbid excreta upon the soil for a fortnight or more before the
fever began to spread, and the first cases that succeeded to hers sprang up
immediately around her person.

The Chaffcombe tragedy—if I may so call it—had yet another episode.
One of the boys already mentioned in the infected list, was the means of
widely disseminating the fever in quite another direction. This boy, who
was employed as day labourer on the farm, lived, when at home, in one of
a pair of cottages standing by the roadside, about midway between Bow
and North Tawton. The cottage in question was occupied by the boy’s
mother; the cottage next door by the husband and family of one of her
married daughters. Of the ten persons who, one after another, contracted
fever at Chatfcombe, this boy, Oliver Lang, was the fifth in order of attack.
Like Gibbings, he was sent home to his friends as soon as he fell ill; and he
took to his bed in the last week of December. I attended him for a long
time at his mother’s house, and his case was very severe. Before he had
become fully convalescent, his mother, who had nursed him, sickened;
and while she yet lay ill, his sister took the fever. In the last-named subject
the course of the disease was unusually rapid, terminating fatally as early
as the ninth day. On January 24 she had a severe shiver, on the 26th she
was unable to leave her bed and on February 2 she died.

The next to be attacked were two children of the family next door,
every member of which ended by being laid up with the disorder. Another
married daughter (a sister of Oliver Lang), who had come from a distance
to take care of her sick relatives, being at length infected, became, on her
return home, the means of propagating the fever in yet another quarter.
This new group of sufferers also fell under my charge; but, as the history
of t