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Preface

Historical books, monographs, and articles on the sub-
ject of military medicine have been devoted largely to
exposition of medical administration and the care of the
sick and wounded. They have allocated only small quarters
to the history of preventive medicine. It is not astonish-
ing, therefore, that medical officers, including preventive
medicine officers, not having the time or opportunity to
seek for the scattered and scarcely available sources, have
been somewhat restricted in comprehension by a lack of
information about the origins and developments of the
principles and practices designed to prevent disease and
preserve the health of soldiers. Since civilian and military
medicine are so closely related, influencing and enriching
each other by discoveries and exchanges, the knowledge
of the backgrounds of both public health and preventive
medicine is essential for enlightenment and understand-
ing. It is the aim of this monograph to bring a certain
amount of past experience into present consideration, to
demonstrate beginnings and continuities. Although this is
an unofficial historical narrative and analysis, not a
manual, it is hoped nevertheless that it will be of col-
lateral value in traig}ﬂg programs.

The title is a modfication of a heading used by Brig.
Gen. James Stevens Simmons, MC, United States Army,
in a draft of his chapter introductory to the “History of
Preventive Medicine in the U.S. Army in World War IL1.”
Having served vigorously and imaginatively as Chief of
the Preventive Medicine Service (variously designated at
different times) in the Office of The Surgeon General from
1940 to 1946, he began to prepare his “Introduction” in
1948. The draft was unfinished at the time of his death
on 31 July 1954. In 1961, by an action of The Surgeon
General’'s Advisory Editorial Board on the preventive
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medicine history, the responsibility for the first volume,
and other parts of the history, passed to me as the suc-
cessor-chairman of that Board. As familiarity with the
subject increased, my ideas enlarged; and, in 1962 when I
began writing, T saw the need and possibilities of a new
composition, differing from the older, usually reiterated
paraphrases of previous reviews, by utilization of original
sources. I outlined a treatment of the subject which would
begin with the armed colonists at Jamestown in 1607 and
continue through 1939 when preparations for the possible
entry of the United States into World War II in alliance
with Great Britain were well advanced. One might ask:
Why begin with the year 1607 to tell the story of the evo-
lution of preventive medicine in the United States Army
when no such Army existed until 14 June 1775? As some
of the elements of the programs are to be found in the
writings of ancient Egyptian, Jewish, Greek, and Roman
authorities, why not go back to antiquity? Except for
brief allusion to the Mosaic sanitary code, respect for
antiquity did not seem to me to require inclusion of such
ancient material in an article focused upon the American
Army. There are several reasons for the decision to display
some events of the 168 years preceding the beginning of
the American Revolutionary War. The colonists as indi-
viduals, or as militiamen, fought in British ranks in all
of the wars of the colonial period that were conducted
periodically on American soil during somewhat more than
a century and a half. In the battles, marches, and encamp-
ments, these men learned by experience the principles
and practices of British military sanitation, hygiene, and
preventive medicine under such great surgeons general
as Pringle and Brocklesby. The knowledge thus acquired
became, in time, a code for the Revolutionary Army. In
addition, a number of those who served with the British
in the decades immediately before 1775 became important
officers in the Medical Department of the Continental
Army, and also in the line of the Army itself. Thus, British
(and also some French and German) policies, disciplines,
and methods passed from foreign systems into American
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organizations. Many of the basic principles and some of
the activities of those times are currently applied in the
United States Army today. From nearly all of them there
is illumination.

I began to work on the “Introduction” in January 1962,
and finished the first draft in March 1966. In June 1964, 1
moved from The Historical Unit, United States Army
Medical Service, to The National Library of Medicine
where, thanks to the hospitality of the Director, Dr. Martin
S. Cummings, I was assigned a study room—a carrel in
the midst of bookstacks—which placed me physically at
a center of the desired lore. I had access to the great
general and medical history collections of the National
Library of Medicine, which from 1836 to 1956 was the
Library of the Office of The Surgeon General of the United
States Army. I had access also to the collections in the
Rare Book Division of the Library of Congress. In both
of these libraries, all the important pertinent literature
of the 17th and 18th centuries was available, and, of
course, 19th and 20th century material, in the form of
books and journals, was abundant on the shelves. Of
archival material, the General Reference and Research
Branch of The Historical Unit and the National Archives
and its subsidiary storage units generously supplied any-
thing requested, provided it existed in their files. For the
older regulations, reports, and many items, the Document
Section of the National Library of Medicine, which had
preserved the documents collected by former Army
Surgeons General and their Librarians, was the richest
possible vein of such information, hitherto only partly
explored for historical purposes. Valuable service was
received also from the Army Library in the Pentagon.

The draft of my introductory chapter was read by all
members of the above-mentioned Advisory Editorial
Board, and by others, including Dr. Stetson Conn, Chief
Historian ¢f the Army, in the Office of the Chief of Mili-
tary History. They were appreciative and gave me valuable
criticism. One of this group, Dr. Conn, was the first to
suggest that with suitable revision this monograph might
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be published separately. That plan was approved by the
Advisory Editorial Board and by the Director of the
United States Army Medical Service Historical Unit.
During 1966 and 1967, official approval for such publica-
tion was granted by the Office of The Surgeon General
and the Office of The Adjutant General, Department of
the Army. These approvals do not diminish my respon-
sibility for this text. Except in cases of documented cita-
tions and quotations, I am responsible for interpretations
made and conclusions drawn, and for any errors of omis-
sion or commission.

Having had an interest in military and civilian preven-
tive medicine extending practically throughout my life,
from ancestral influences, schooling, and civil and mili-
tary-medical occupation, I can recall numerous persons,
episodes, and experiences all helpful toward the produc-
tion of this monograph. Primarily, I owe much to my
former Chief of the Preventive Medicine Service, the late
Brig. Gen. James S. Simmons, and to the brilliant groups
he gathered together for the solution of problems and for
promotion of the health of the Army both in the United
States and overseas in World War II. To name all to whom
I am indebted in this connection would be impossible.
Even to name all who contributed significantly to the
accomplishment of this work would require an excessive
amount of space. A special debt is owed to Mrs. Pauline
B. Vivette, Assistant Chief, Editorial Branch, The His-
torical Unit. She collaborated with me in revising a draft
of this writing, checked all of the references by inspec-
tion of the cited volumes, journal articles, and quotations,
and edited the manuscript with experienced skill. Grateful
acknowledgment is also made to Miss Janie W. Williams,
Chief, Publication Section, Editorial Branch, The His-
torical Unit, who edited the artwork and the legends with
very special care.

STANHOPE BAYNE-JONES, M.D.,

Brigadier General, USAR, Retired,

Deputy Chief, Preventive Medicine Service,
Office of The Surgeon General, in World War I1.
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PART I

Introduction

PRINCIPLES, OBJECTIVES, PROGRAMS

Preventive medicine programs for armies, from an-
tiquity to the present, have been designed and operated
to prevent physical and mental diseases and disabilities,
and to preserve and promote health among all personnel
essential to the military effort. With varying degrees of
potential efficacy, conditioned by the state of knowledge
and by the enterprise of leaders and their followers, these
programs have provided for the application of measures
of control not only in strictly military situations but also
in civilian populations in the environment of war areas
when conditions in such groups were threats to the health
of troops or possible hindrances to the progress of cam-
paigns. These programs have been, and must be, intelli-
gent combinations of measures which rest upon the re-
sponsibility of the individual person and of public health
activities which are the responsibility of the community.
Military preventive medicine is in fact the public health
of the community of the Army.

Like civilian preventive medicine, military preventive
medicine is the total of all those activities projected to
keep well people well, or, as is so often said in the Army
situation, to keep the soldier fit to fight. To this end, in
the modern view, health is regarded as a positive thing,
not to be expected as a gift of nature or of God, but some-
thing that must be fought for and cherished regardless
of cost in order to maintain the fighting efficiency of the
Army. Furthermore, as prevention is so much less expen-
sive than curative medicine demanded by outbreaks of

1




2 EVOLUTION OF PREVENTIVE MEDICINE

disease, a good control program, well operated, saves large
sums of money and averts enormous economic losses.

ARMY STRUCTURE AND GOVERNMENT

For insight into the characteristics and operations of
military preventive medicine, attention must be paid to the
influences exerted by the Army’s structure and composi-
tion, and by its mission, government, and procedures, as
clearly pointed out by Lt. Col. (later Maj. Gen.) George C.
Dunham, MC, USA (7). Military authority greatly facili-
tates the practice of preventive medicine. In the disci-
plined force, compulsory regulations compel obedience and
drive action, although regulations do not entirely take the
place of explanation, persuasion, and agreement. A knowl-
edge of the military environment in which the principles
of preventive medicine are to be applied is essential to
successful practice. Conditions in military situations
which modify civilian preventive medicine are mainly
those resulting from the following: (1) the characteristics
peculiar to a military population of enlisted men (males
in the 20- to 30-year age groups); (2) concentrations of
men and crowding; (3) the primitive environmental con-
ditions of the field; and (4) the restrictions imposed by
the military mission, as when strategic and tactical con-
siderations override sanitary doctrine and requirements.

Important as are these and other Army affairs, it has
never been sufficient for a military preventive medicine
organization to be merely Army centered. It is necessary
for the vitality and progress of the preventive medicine
organization that the closest possible association and co-
operation be maintained with every significant institution
or body—laboratories, medical schools, universities, and
public health departments, at home and some abroad—
concerned with biology and medicine, chemistry, physics,
and, in general, with both the natural sciences and the
social sciences. Such institutions can contribute to the
Army highly important informed advice, expert per-
sonnel, and a long range of facilities,
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MEDICAL DEPARTMENT JURISDICTIONS

As the Medical Department of the United States Army
has never had executive powers outside of its own units,
its preventive medicine officers and representatives have
served as advisers to line officers—the military command-
ers upon whom has rested the final responsibility for the
health of their commands. This has been so from General
Washington to General Marshall, from Dr. Shippen to
Dr. Kirk, and from Dr. Benjamin Rush to Dr. James S.
Simmons. In certain instances, however, limited and
special command functions among troops in the line have
been delegated to preventive medicine to be performed
by a variety of specialists. It is to be noted, additionally,
that, through the performance of its inspectorial, ad-
visory, and recommendatory duties, military preventive
medicine is concerned with the administration of the
whole Army. Consequently, its scope exceeds that of all
other parts of the Office of The Surgeon General. When
its recommendations are approved by the War Depart-
ment (more lately the Department of the Army), they
have the force of highest Army authority. For example,
all sanitary regulations and regulations for the preserva-
tion of the health of troops Armywide, are, according to a
practice as old as the Army itself, issued by order of the
Secretary of War (nowadays by order of the Secretary
of the Army) over the signature of the Chief of Staff,
or The Adjutant General, or other appropriate officer.
Thereby, these regulations are directly binding upon Army
personnel. An appreciation of these functions, relation-
ships, and procedures is necessary for a true understand-
ing of the place and powers of preventive medicine in the
United States Army.

STATE OF THE ART

Equally essential to the soundness of a program is the
state of biological, medical, and scientific knowledge, the
so-called “state of the art.” From the vantage ground of
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today’s sophistication, it is seen that most of the wars
in man’s history, prior to about 1900, were fought with-
out benefit of scientific preventive medicine. Although this
is true, it connotes a belittlement of the intellectual con-
tent of the past. Accounts of sound ideas and salutary
empirical practices are to be found in the history of mili-
tary and civilian preventive medicine from antiquity on-
ward. Before the “bacteriological era,” however, beginning
in the last quarter of the 19th century, the key to the
puzzle was missing. There was no experimentally verified
knowledge about micro-organisms as causes of com-
municable diseases, or about vectors, intermediate hosts,
and carriers of infectious agents. Without this knowledge,
definitive protective measures could not be devised.

Nevertheless, there prevailed among people, their phy-
sicians, and military commanders, many sensible and prac-
tical ideas, which, if they had been applied rigorously,
would have prevented much sickness and many deaths, even
in the colonial era and in the years before Pasteur and
Koch. By various routes, elements of this folklore became
incorporated in the doctrines and practices of preventive
medicine in the United States Army. The number and
importance of these elements, constituting most of the
basic principles, are impressive. They might be reviewed
at length ; but since Garrison (2) and others have written
much about them, there 1s no need to recapitulate the
precolonial details, except for a special note to be made
later (p. 33) on the Mosaic sanitary code, which influenced
British and American military surgeons and line officers
including George Washington.

PERIOD COVERED

As pointed out in the preface, medical and military events
of the 17th and 18th centuries in England, in the Ameri-
can Colonies, in the American Revolutionary War, and in
the first years of the Republic, furnished many of the
ingredients of the program of military preventive medi-
cine with which this volume is concerned. This period of
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192 years began with the founding of the English colony
at Jamestown, Virginia, on 14 May 1607 and ended in
1799 (3).

The narrative of the whole span of 332 years, from
Jamestown in May 1607 to the outbreak of World War II
in Poland on 1 September 1939, may be divided into sec-
tions, parts, or chapters in various ways, depending on the
intentions of the writer. There is no fixed paradigm for
chronological division. In any case, the divisions are bound
to be arbitrary. A division into parts based chiefly on the
oceurrence of wars within the period seemed a natural
arrangement to the author who, like many others, is im-
pressed by the evidence that, as one reviewer expressed it,
“wars have regularly sparked an upsurge in preventive
medicine knowledge and practice.” Such a division con-
forms also with related civil events, such as the sanitary
movements and reforms of the mid-19th century which
were quickened by the Crimean War and the American
Civil War. Therefore, this volume has been divided into
parts composed of combined accounts of significant events
in military preventive medicine and civil public health,
with an attempt to correlate research and the advance-
ment of knowledge with Army medical and sanitary affairs,
and to furnish examples of the utilization of medical and
scientific knowledge.




PART II

The Colonial Period (1607-1775)

Approach to an account of the beginnings of preventive
medicine in America in the colonial period—an approach
appropriate also to the first three quarters of the 19th
century—is animated by the appraisal and sentiment ex-
pressed in another connection by Dr. Vannevar Bush (4):

A review of the mode of living of our forefathers, if it is to be
useful, should be sympathetic in its attitude. The lapse of time
often obscures the difficulties surrounding a former generation, and
we are apt to smile at crudities when a just estimate should rather
leave us to marvel that so much was accomplished with so little.

It is especially pertinent that we should review the technical
accomplishments of another period only in the light of the con-
temporary science. Otherwise, we may well be guilty of a patroniz-
ing complacency, and as a result lose the benefit to be derived
from a really analytical view of history.

PREDOMINANCE OF ENGLISH SOURCES

The sources of prevailing ideas and examples of preven-
tive medicine practices were essentially English. This was
but natural. Colonial North America was an English pos-
session and the population was predominantly British in
origin. As Blake (5) has pointed out: “By and large they
[the Colonies] had the same language, the same religion,
the same inheritance of British social and political ideals.
And by and large they had the same diseases.”

In his characterization of the colonial times, Col. John
van Rensselaer Hoff (6) emphasized the same point as
follows:

From the beginning of the settlement of our country there was
conflict not only between man and nature, but between man and

7
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man. Every settler from the force of circumstances became a soldier,
and while organization for military purposes was necessarily of
the simplest character, there was such organization, and doubtless
the medical man was a factor in it. As the population grew, the
little wars took upon themselves more definite form, the more
venturesome of the people organized themselves into bands or
companies, and from time to time regular troops were sent from
the mother country, with the organization then recognized as most
satisfactory.

With the outbreak of the War of the Revolution all that our
people knew of military affairs came from the British, and it was
not unnatural that such organization as was contemplated for the
American army was modeled on that of their foes.

EUROPEAN WARS IN AMERICAN COLONIES

Some of the “little wars” referred to by Colonel Hoff
were fierce battles with the Indians; others were the
colonial phases of large and prolonged European conflicts
(7).

For these campaigns, the Colonies furnished unknown
thousands of soldiers, millions of dollars, and large amounts
of supplies. It has been stated that in the last intercolonial
war, the provincial troops lost 80,000 men by disease or in
battle (8) “—chiefly by disease, no doubt.” Apparently,
nothing new or important was contributed to military pre-
ventive medicine from the experiences of these wars. On
the other hand, several men who became important in
directing military hygiene in the Army of the United States
in the American Revolutionary War were developed in these
earlier wars (for example: John Morgan, John Jones, and
above all, George Washington). In addition, according to
Hindle (9) :

** * The most specific influence followed from the military ex-
periences American physicians and surgeons had shared during
the French and Indian War, which brought them in contact with
British military medicine. The eyes of many were opened, especi-
ally of those who had had no academic training. They were exposed
to a much better trained and organized profession in which certain

standards of performance were insisted upon. All the Americans
came to recognize more clearly their need of better education and
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of regulations which would bar the incompetent from practice.
War experiences coupled with post-war patriotism and enthusiasm
for organizing led to surprising activity.

BRITISH AND EUROPEAN MILITARY
PREVENTIVE MEDICINE

In Western Europe from 1740 to 1763, during the War
of the Austrian Succession and the Seven Years’ War, two
great English Surgeons General, Sir John Pringle and Dr.
Richard Brocklesby, consolidated doctrine and advanced
military hygiene. They, and others, published in books their
observations, conclusions, and recommended regulations for
the preservation of the health of troops. Although these
publications had little or no immediate influence upon mili-
tary hygiene in the American Colonies, which at that time
did not have a constituted army, slowly, within the decade
and a half preceding the American Revolutionary War,
these writings and teachings became known and available
in Boston, New York, Philadelphia, and Charleston, South
Caroclina. The period from 1760 to 1775 was indeed a re-
markable one in the history of American medicine in general
and in relation to developments in military preventive
medicine. As McDaniel (10) has stated:

* % * During this period there returned to the Colonies of Penn-
sylvania, Massachusetts, Virginia, New York, Maryland, and South
Carolina, armed with the Edinburgh M.D. degree, a group of young
and ambitious physicians including such later distinguished medical
figures as William Shippen, Jr., Benjamin Rush, John Morgan,
Samuel Bard, Adam Kuhn, Arthur Lee, Gustavus Brown, Peter
Fayssoux, and Walter Jones.

There were others: notably John Jones and Benjamin
Church. Of these, Shippen, Rush, Morgan, Church, and
John Jones held high and responsible positions in the
Medical Department of the Army during the Revolution
and were directly concerned with military hygiene during
campaigns. They knew Sir John Pringle personally and
had attended his medical dinner club meetings in London.
Thus, they became familiar with ideas and practices of the
best British military preventive medicine of the time.
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Frgure 1.—Sir John Pringle (1707-1782), founder of modern
military preventive medicine and originator of the Red Cross con-
cept; Surgeon General of the British Army, 1742-1758. He influ-
enced the training of American physicians and surgeons who
served in the Continental Army during the American Revolutionary
War. (Portrait by Sir Joshua Reynolds, painted in 1775 (expres-
sion said to be unduly acidulous), copied from engraving in Petti-
grew, T. J.: Medical Portrait Gallery * * * London & Paris: Fisher,
Son, & Co., 1839, vol. II, 14th memoir. Courtesy of the Library of
Congress.)

Sir John Pringle.—Sir John Pringle (1707-1782) (fig. 1),
the founder of modern military medicine as distinguished
from military surgery, and the originator of the Red Cross
concept, studied medicine at Leyden under Boerhaave
and Albinus. In 1742, several years after his return
to England, he was appointed Surgeon General of the
British Expeditionary Force in Silesia in the War of the
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Austrian Succession. He was physician to the Earl of
Stair, commander of the British forces on the Continent.
It was through the Earl of Stair, at about the time of the
battle of Dettingen in Bavaria in June 1743, when the
army was encamped at Aschaffenburg, that Pringle
brought about an agreement with the Duc de Noailles,
the French commander, that the military hospitals on
both sides should be considered as neutral, immune sanc-
tuaries for the sick and wounded, and should be mutually
protected. The International Red Cross, as constituted by
the modern Geneva Conventions, developed from this con-
ception and agreement, providing for not only humane
treatment, but also a program for preventive medicine
for prisoners of war, both sick and wounded, and able-
bodied (11).

Pringle reformed military medicine and sanitation.
Drawing upon his large experience in military hygiene,
reinforced by systematic observations and research, he
produced in 1752 (12) his “Observations on Diseases of
the Army.” This book soon became the most important
book on military medicine of the time; and, as many of
its elements have been incorporated in succeeding manu-
als and regulations, it has infused 20th-century writing
on the subject. It contains, in fact, most of the principles
and recommended preventive medicine practices of the
present, except, of course, those that are based upon a
knowledge of microbial causes of disease, of arthropod
vectors and carriers—knowledge which was not experi-
mentally determined until somewhat more than 100 years
after Pringle wrote.

Pringle laid down rules of personal hygiene for soldiers.
He emphasized the importance of adequate ventilation of
barracks and hospital wards. He specified the essential
requirements for proper clothing, for avoidance of over-
crowding, for mitigation of exposure to heat, cold, wet-
ness, and fatigue. Cleanliness, above all, was a requisite
in his sanitary code, which comprehended the disposal
of wastes of all kinds, the construction and care of latrines
— “necessaries,” as they were called — the selection of
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campsites, the policing of camps, and the supervision and
control of rations and drinking water. One of his asso-
ciates in the period 1740 to 1748, in a campaign in the
Netherlands, Francis Home (1719-1813), secured the issu-
ance of an order that (13): “The dragoons shall drink no
water without it be first boyled.”

In a summary comment in his “Notes on the History of
Military Medicine” (p. 149), Garrison stated: “Pringle—
showed that jail fever and hospital fever are one and the
same [later recognized as epidemic louseborne typhus
fever]; did much for the better ventilation of shops, bar-
racks, jails and mines; correlated the different forms of
dysentery; and gave the name influenza to that dread
disease. This work [the “Observations”], the source-book
of all subsequent writers, was followed by Van Swieten’s
book on camp diseases (1758), and Richard Brocklesby’s
observations on military hospitals (1764).”

James Lind and scurvy.—At about the same time, the
classical treatise (14) of James Lind (1716-1794) ap-
peared concerned with scurvy and its prevention and cure
by the inclusion of citrus fruits, or juices of oranges,
lemons, or limes in the diet (fig. 2). This preventive
measure, developed by Lind, among sailors also was applied
among soldiers during the Revolutionary War.

Pringle’s influence upon American civilian and military
medical men was direct, personal, and literary. During
Benjamin Franklin’s stay in England on his first foreign
mission from 1757 to 1762, he and Pringle became intimate
friends, traveling companions, and correspondents. In 1755,
Franklin had published in The Pennsylvania Gazette (15)
Pringle’s account of an occurrence of gaol fever. No doubt,
during their travels together they discussed Franklin’s
modern-sounding theory of the contagiousness of colds
and catarrhs (16): “I have long been satisfied [apparently
since about 1744] from observations, that * * * people
often catch cold from one another when shut up together
in close rooms, coaches, etc., and when sitting near and
conversing so as to breathe in each other’s transpiration;
the disorder being in a certain state.”
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FIGURE 2.—James Lind (1716-1794), Surgeon in the Royal Navy
(1739-1748) ; physician to the Royal Naval Hospital at Haslar
(1758-1788) ; founder of naval hygiene in England and promoter
of the use of citrus fruits and fresh vegetables to prevent and
cure scurvy. He influenced practices of preventive medicine and nu-
trition among soldiers as well as sailors. (Pen drawing from a
portrait by Sir George Chalmers, by A.E.AH., reproduced in:
Hudson, A. E. A,, and Herbert, A.: James Lind * * *, J. Hist. Med.
& Allied Sec. 11: 1-12, January 1956. Courtesy of the National
Library of Medicine, photograph negative No. 52-661.)

Franklin was right in his ideas about one mode of trans-
mission of colds and respiratory diseases, but knowing
nothing about bacteria and viruses, he assumed incorrectly
that the causative agent was ‘“frouzy” air, corrupted,
polluted, and rendered putrid by animal substances.
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Pringle’s observations and recommendations were ad-
dressed to officers of the army as well as to physicians.
To him, in the 18th century, it was axiomatic, as it is to
military authorities today, that the protection of health
and maintenance of the health of troops are responsibili-
ties of command, resting primarily upon nonmedical line
officers.

Pringle, in his first edition of the “Observations,” in
1752, coupled this basic administrative rule with the sage
observation and advice (17): “ * * * The prevention of
diseases cannot consist in the use of medicine or depend
upon any thing a soldier shall have in his power to neglect;
but upon such orders as shall either appear unreasonable
to him, or what he must necessarily obey.”

Gerhard van Swieten.—Pringle was a friend and asso-
ciate of Gerhard van Swieten (1700-1772) who among
other accomplishments held the exalted position of phy-
sician to the Austrian imperial majesties, the dowager
Empress Maria Theresa, and her son, Emperor Joseph II.
As army surgeon, van Swieten published in 1758 an
important book on the hygiene of troops and diseases
incident to armies (18). The English translation published
in 1762 was useful to medical men and line officers in the
Army of the United States in the Revolutionary War. It
was reprinted in Philadelphia in 1776 and in Boston in
17717.

Richard Brocklesby.—Richard Brocklesby (1722-1797)
succeeded Sir John Pringle as Surgeon General of the
British Army in Germany in 1758, and acquired wide
experience during the next 5 years. In 1764, he published
(19) his “Oeconomical and Medical Observations” in a
book which ranks with Pringle’s in laying down sound
principles of hygiene for armies. Brocklesby insisted upon
the good effects of discipline and minute attention to the
laws of health as essential to the welfare of an army. He
showed that soldiers must have plenty of fresh air in their
rooms if they are to remain healthy. He drew up regula-
tions for field hospitals, favoring small regimental hos-
pitals rather than large general hospitals, as did Pringle
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and all the great British Army surgeons of the 18th cen-
tury. In that time, military hospitals were more dangerous
to life than battles. These surgeons recognized that infec-
tions in hospitals could be reduced by keeping the sick
and wounded scattered in small lots. Among the important
military surgeons of the American Revolution who were
influenced by Brocklesby was James Tilton, whose special
design and construction of a small hospital “hut” will be
described in connection with some events of the United
States Army encampment at Morristown, New Jersey,
in 1779 and 1780.

A sequel to Brocklesby’s work, and an example of
another British treatise on military hygiene which influ-
enced Tilton and others, was Surgeon General Donald
Monro’s account of the means of preserving the health
of soldiers on service, and of disease in the British mili-
tary hospitals in Germany from 1761 to 1763 (20). While
drawing heavily upon Pringle, Monro goes somewhat fur-
ther in referring in detail to the Mosaic sanitary code,
using the same passage from Deuteronomy (23: 12-14)
that George Washington quoted in his General Order: Of
Cleanliness, issued in 1777. (See figure 7, page 34, and
appendix A, page 189.) Monroe included a special section
about drinking water and “the means of correcting its
bad qualities in camps.” After mentioning the treatment
of water with spirits, wine, vinegar, or cream of tartar,
he wrote: “and if the water be previously boiled, it will be
so much the better.”

INOCULATION AGAINST SMALLPOX (1721);
COTTON MATHER AND ZABDIEL BOYLSTON

On 26 June 1721, about a month after the outbreak of
an epidemic of smallpox in Boston, Zabdiel Boylston
(1680-1766) introduced inoculation, or variolation, into
the Colonies (21). On that day, in Boston, he inoculated
his son and two of his Negro slaves. After they had re-
covered from the inoculated variola, he proved by expos-
ing them to cases of smallpox that they were protected
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FIGURE 3.—Cotton Mather (1663-1728), theologian and clergy-
man; interested in the seientific thought, natural philosophy, and
medicine of the early 18th century. He stimulated Zabdiel Boylston
to immunize against smallpox by inoculation (variolation) in Bos-
ton in 1721. This was the first positive achievement in preventive
medicine in the Colonies. Mather has been called the first sigmifi-
cant figure in American medicine. (Portrait from life by Peter
Pelham, 1727, mezzotint. Courtesy of The New York Public Li-
brary.)

against the disease. Boylston took this bold action in
response to the fervently stated and theologically sup-
ported advice of the Reverend Cotton Mather ( 1663-1728)
(fig. 3). Immediately, a violent and prolonged controversy
arose. The reasons were numerous — personal, political,
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religious, and fear. By many citizens, inoculation was
regarded as an impious act contrary to the will of God
and as a dangerous source of spread of smallpox. Actually,
it was an event of consequence in the history of American
civil and military preventive medicine, marking the first
deliberate active immunization of human beings against
a specific communicable disease. Blake (22) has character-
ized it as “* * * the earliest important experiment in Amer-
ica in preventive medicine,” and Beall and Shryock (23)
have hailed it as “The Advent of Preventive Medicine:
Boston, 1721.”

The main events of the inoculation period, from 1721 to
1800, are so well known that they need not be recapitulated
here. It is, however, pertinent to the theme of this volume
to review a few of the occurrences and some of the
theories, ideas, and observations of those times which
were prophetic of the scientific preventive medicine of
the 19th century. Particularly significant were the little-
known views of Cotton Mather.

HISTORICAL NOTE ON INOCULATION

Inoculation against smallpox (the insertion into the skin
of a normal individual, by scarification or puncture, of
material from a fresh lesion of smallpox, with the inten-
tion to produce a mild attack of the disease) was an
ancient practice of the Chinese and had been utilized in
Africa since an uncertain time long past. It came to notice
in England about 1700, and in 1714 and 1716, the Royal
Society of London published in its “Philosophical Trans-
actions” favorable accounts by Emanuel Timoni, of Con-
stantinople, and Jacobus Pylarini, of Venice. In April 1721,
the first inoculation in England was performed on the
daughter of Lady Mary Wortly Montagu. Thereafter hav-
ing been taken up by royalty and found relatively safe
and a safeguard, inoculation became widely practiced in
England and in Europe. It was applied in the British Army
with increasing frequency before the start of the Ameri-
can Revolutionary War,




18 EVOLUTION OF PREVENTIVE MEDICINE

COTTON MATHER AND
“THE ANGEL OF BETHESDA”

Himself a member of the Royal Society since 1713,
Cotton Mather was familiar with the published letters of
Timoni and Pylarini, and was impressed by them. They
confirmed an opinion in favor of inoculation which he had
formed “many months” before 1716 on the basis of stories
told him by his “Guramantee-servant” (Onesimus), and
by other Negro slaves, about the practice of inoculation
in Africa. Mather, citing these sources, brought out the
African evidence repeatedly in letters and pamphlets and
most picturesquely in the manuscript of his never-pub-
lished volume (24) “The Angel of Bethesda.”

In “The Angel of Bethesda,” Cotton Mather sets forth
at some length his theory that smallpox was caused by
“animalcula,” stating a primitive germ-theory of disease
which he derived largely from Benjamin Marten (25) and
from his knowledge of the works of Athanasius Kircher
Leeuwenhoek, and others. He speculated upon the impli-
cation of the vermicular, or animalcular, hypothesis of
smallpox for immunology (26) and chemotherapy, al-
though, of course, he did not use those terms.

Drawing upon the treatise of Bernardino Ramazzini
(1633-1714), “De Morbis Artificum Diatriba” (Modena:
1700), he included in “The Angel” a section on occup-
tional diseases. “Seeing how liable Mariners are to Scurvy,”
he wrote, “one cannot but encourage them in their Pease-
Diet, and the use of Limons * * *” Furthermore, in his
section, or discourse, on scurvy he noted that the disease
occurred also among people on land: “Parts of America
* * * have been of late years greviously infested with a
disease called the Scurvy,” and for prevention and cure
‘% * * an excellent thing for the Scurvy * * * iy Whey,
with the Juice of Orange or Lemon in it. Limons do
Wonders, for the Releef of the Scurvy.”
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STATISTICAL APPROACH

As soon as inoculation had been put into practice, it
became a matter of vital importance to compare the risk
of death involved in cases of naturally acquired smallpox
with the risk of death in inoculated smallpox. Both Cotton
Mather and Boylston saw the necessity and significance
of the statistical approach to comparative mortality in
the two conditions. Therefore, they kept records from
which rates could be calculated, thereby providing “one
of the first historical instances of the quantitative analysis
of a medical problem.” Crude at first, this procedure be-
came refined as “the calculus of probabilities,” chiefly by
French mathematicians. In reporting this event, Shryock
has commented upon its importance for preventive medi-
cine, writing as follows (27):

One of the first to make use of a statistical comparison in the
interest of preventive medicine [italics added] was the American
clergyman, Cotton Mather. He reported to the Royal Society, dur-
ing the severe Boston epidemic of 1721, that more than one in six
of all who took the disease in the natural fashion died; but that
out of three hundred inoculated, only about one in sixty died.

Early medical research in America was stimulated by
the problems and phenomena of inoculation, as Garrison
pointed out in a letter he wrote to Dr. E. C. Streeter on
9 April 1916 (28):

I have thought much about your plan of a medico-historical Bul-
letin and hope you and Cushing will put it through. You must look
over these treasures in the Boston Medical Library—the unpub-
lished Ms. of O. W. Holmes on Medical History, the medical letters
of John Winthrop (Ms.) and the Ms. protocols of inoculation,
showing that the colonial physicians in Massachusetts were work-
ing on the subject clinically and experimentally.

As “The Angel of Bethesda” was not published, there
is no way of telling what influence it might have had upon
the development of medicine in America. Various publi-
cations, including other writings of Mather, however, indi-
cate that the ideas summarized above had a degree of
currency. Some of these ideas became embodied in the
doctrines of the military preventive medicine of the
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colonial period. As will be shown in more detail later,
inoculation against smallpox, introduced by Boylston and
Mather in Boston in 1721, and applied to the Continental
Army by George Washington in 1777, was an important
factor in saving the Army from disintegration and in secur-
ing the successful outcome of the Revolutionary War.

THE PRE-REVOLUTIONARY HALF CENTURY

During most of the half century, from 1725 to 1775,
battles of the war between England and France were
fought in North America. In these campaigns, the Ameri-
can Colonies supplied troop contingents to the British
forces. As previously noted, American physicians and men
who had become “doctors” through medical apprentice-
ship, or who had no medical training at all, became familiar
with British military medicine and with British ideas and
efforts for preserving the health of troops. Some of these
Colonials became leaders in the local health activities of their
communities, and some later occupied positions of respon-
sibility in the medical organization of the Army of the
United States in the Revolutionary War.

PREVALENT DISEASES

Also, during this half century, there were afflictions
other than those of war. There was much sickness among
the colonists due to endemic and epidemic diseases. The
experiences contained lessons for the future Continental
Army, but were not heeded sufficiently until several years
after the start of the War for Independence. Smallpox
appeared in several outbreaks ranging from -clinically
slight to severe. A severe and fatal one occurred in
Charleston, South Carolina, in 1738, and a moderate one
in Boston in 1761. The practice of inoculation, employed
sporadically—sometimes permitted, sometimes prohibited
—came to be supported by Benjamin Franklin, Dr. William
Douglass, and other earlier opponents. By the time of the
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Revolution, inoculation was practiced on general preven-
tive grounds in the Colonies as it was in England (29).

Throughout the colonial period, there was anxiety over
threats of yellow fever and plague, but neither disease
appeared in epidemic form (30). A severe and deadly type
of diphtheria killed hundreds of children and many adults
in a widespread epidemic that lasted through 5 years, 1735-
1740, in New England, New York, and New Jersey (31).
Measles, long confused with smallpox (82), caused many
deaths in New England from 1759 to 1772, was epidemic in
Charleston, South Carolina, in 1722 and in Philadelphia in
1778. Scarlet fever occurred from time to time, but may be
said to have been not as severe as it was in later epidemics.
Intermittent fevers, probably malaria, were becoming
widely distributed in the Colonies, occurring as far north
as Maine in 1750. The chief causes of sickness and death
from communicable diseases were diarrheas, dysenteries,
and undoubtedly typhoid fever, which had not yet been
differentiated from typhus fever.

PUBLIC HEALTH ACTIVITIES

An outbreak of communicable disease usually aroused
the afflicted community to devise new measures for control
or strengthen old ones. The major health activities were
in control of contagion, chiefly by isclation of the sick
and by quarantine of their contacts. In general, a partial
list of protective measures applied by colonial communi-
ties, periodically and with very variable degrees of effec-
tiveness, includes the following:

1. Sanitation.

a. Cleanliness: efforts directed toward the control
of nuisances of filth and noxious trades.

b. Disposal of wastes—garbage, excreta, offal, ete.:
efforts to prevent or remove bad odors.

c¢. Provision of water supplies: efforts to obtain
“pure” water and to prevent pollution.

d. Drainage of swamps, marshes, and stagnant
pools: efforts to prevent or eliminate miasmas.
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2. Communicable disease control.

a. Quarantine.
(1) Isolation of the patient at home.
(2) Isolation of patients in pesthouses (the laza-
retto system).
(3) Maritime quarantine at ports.
b. Disinfection of the contaminated environment.
(1) Explosions of gunpowder; fires in the
streets; burning of tar or sulfur in houses.
(2) Burning of contaminated clothing or bedding.
(3) Exposure of imported materials to sunlight.
c. Immunization—inoculation (variolation) for
smallpox.

Evaluation of public health activities of the colonial
period depends upon whether emphasis is placed upon
administration or upon ideas. Emphasizing the former,
Smillie (83) wrote in 1955:

In summary, public health administration during the Colonial
period was not an important function of government. The commun-
ity authorities selected temporary health committees in time of
serious epidemic. These men acted as consultants, rather than ad-
ministrators, and served only during the emergency. The enforce-
ment of sanitary regulations, and the maintenance of community
cleanliness as well, were not functions of the health officer but were
the responsibility of the police authorities of the towns. In time of
disaster, voluntary citizen associations did valiant service in caring
for the sick poor, and as the cities grew in size, medical, hospital,
and nursing care of the poor were provided for, in some degree,
by the local government. But for the most part, these services
were provided by charitable citizens and were not an official gov-
ernmental function.

On the other hand, emphasizing the ideological aspects,
Tandy (384) stated the case as follows:

Although there had been great developments in the field of
medicine during the eighteenth century and a great improvement
in popular intelligence to meet this advance in science, sanitary
control was still based upon an insufficient body of biologic and
medical fact. The etiology of disease was largely unrecognized and
the breeding places of disease were undiscovered. The one hundred
and fifty years of provincial regulation, however, show constant
progress in the field of sanitation. The ideas and machinery which
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were developed are suggestive of modern local commissioners and
state boards of health. The colonial movement though still embry-
onic contained the seeds of our present highly developed intelligent
direction of sanitary control.

The author of this volume agrees with both assessments
and recognizes that the civilian conditions described in
these evaluations were the sources of later events. They
were among the factors that influenced the evolution of
military preventive medicine in the United States Army.

MEDICAL SCHOOLS ESTABLISHED

At the close of the colonial period, two American medical
schools were in operation. One was the Medical School of
the College of Philadelphia, founded by Dr. John Morgan
(fig. 4) in 1765, after his return from 5 years of post-
graduate medical study in Europe (85). Later, this school
became the School of Medicine of the University of Penn-
sylvania, which had been founded in 1735. In addition to
Morgan, the faculty included Dr. William Shippen, Jr.,
Dr. Benjamin Rush, and Dr. Adam Kuhn, all of whom
became high-ranking officers in the Hospital (the Medical
Department) of the Continental Army at various times
during the Revolutionary War.

The second institution was the Medical School estab-
lished in 1768 at King’s College (later Columbia Univer-
sity) in New York City. Both schools were closed during
the Revolutionary War.

In the preface of his “Discourse Upon the Institution
of Medical Schools in America” (p. xiii), Morgan mentions
that after the end of his apprenticeship under Dr. John
Redman he devoted himself “for four years to a military
life, * * * being engaged the whole of that time, in very
extensive practice in the [British] Army amongst diseases
of every kind.” Commissioned a first lieutenant, he served
with the Pennsylvania militia in the army of General
John Forbes in the campaign against Fort Duquesne in
the French and Indian War. Through this he must have
had some experience with British military hygiene of
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FiGure 4.—John Morgan (1735-1789), Director General and
Physician in Chief of the Medical Department of the Army of the
United States (1775-1777). An original proponent of medical edu-
cation, he was a founder of the first Colonial medical school, in
1765, which became the School of Medicine of the University of
Pennsylvania. (Portrait, courtesy of the Armed Forces Institute
of Pathology, photograph negative No. WW-396.)

that time, but no details are given. In his prospectus for
the new medical school, no provision is made for instruc-
tion in either civilian or military hygiene. The author of
this volume has found no evidence that the Medical School
of the University of Pennsylvania prepared men for work
in public health and preventive medicine during the 10
yvears of its existence from its founding to the start of
the Revolutionary War. Undoubtedly, however, Morgan’s
military experience with a British Army in the field was
serviceable to him and to the American forces during the




COLONIAL PERIOD 25

period from 15 October 1775 to 9 January 1777 when he
was Director General of the Medical Department of the
Continental Army.

MEDICAL AND SANITARY PERSONNEL

In 1874, Toner (36) estimated from a compilation of
lists of names, that on the eve of the American Revolu-
tion (1775) there were about 3,500 established medical
practitioners in the Colonies. Of these, approximately 400
had received formal medical training, about 50 of them
holding M.D. degrees from the two American medical
schools and about 350 holding degrees, some medical and
some nonmedical. from foreign universities and medical
schools in London, Edinburgh, Leyden, Paris, and from
American colleges. The remainder of medical practitioners
had come into the profession through serving apprentice-
ships under physicians and surgeons, particularly doctors
in Boston, New York, Philadelphia, Baltimore, and in
Charleston, South Carolina. Among these “medical men,”
a few had had some experience in civilian sanitation and
public health. These were men who had served as health
officers, quarantine officers, or as members of community
health committees of colonial towns and cities. As pre-
viously mentioned, a few had been in contact with British
military hygiene during the French and Indian War. The
leaders were men of ability, well informed in the medical
and hygienic knowledge of the time, as far as it went. In
their attempts to prevent and control infectious diseases,
all were handicapped by the sheer lack of knowledge, un-
discovered, of the causes, or etiology, of these diseases.
In addition, deficiencies, incompetence ignorance, poor
discipline and low morale were distressingly frequent
among most of the men whose services would be needed
in the preservation of the health of troops in the event
of war.




PART III

The American Revolutionary War and
First Years of the Republic
(1775-1783; 1799)

ESTABLISHMENT OF THE
MEDICAL DEPARTMENT OF THE ARMY

At the beginning of the American Revolutionary War
in the battles of Lexington and Concord on 19 April 1775,
the Colony of Massachusetts had a relatively strong force
of militia, but there was no organized army, no commander
in chief, and no military medical department, or “Hos-
pital,” as the whole medical service came to be called.
These deficiencies were soon remedied. On 14 June 1775,
the Second Continental Congress voted to take over the
forces assembled in Massachusetts as the Continental
Army, and on 15 June appointed General George Wash-
ington as Commander-in-Chief. He arrived at Cambridge
on 2 July and next day assumed command. Thereafter, one
of his first communications to the Congress urged the im-
mediate establishment of “the Hospital,” provision for
which had been omitted from the congressional military
act. He wrote on 20 July:

I have made inquiry with respect to the Establishment of the
Hospital, and find it in a very unsetled Condition. There is no
Principal Director, nor any Subordination among the Surgeons;
of consequence Disputes and Contentions have arisen and must
continue until it is reduced to some System. I could wish that it was
immediately taken into consideration as the Lives and Health of
both Officers and Soldiers so much depend upon a due regulation of
this Department. [Fitzpatrick 3: 350.]

27
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This letter, addressed to the President of the Congress,
is symbolic of Washington’s constant concern with pro-
vision of not only the best possible medical and surgical
service for the troops, but also with measures for the
preservation of their health. The Congress also had been
aware of the need to establish a medical service for the
army. On 18 July, 2 days before Washington’s letter was
written, the Congress appointed a committee to consider
the method of establishing a hospital, and on 27 July 1775,
voted for ‘“the establishing of an hospital for an army
congsisting of 20,000 men,” defined the staff and its duties,
characterized the official positions which included ‘“‘one
Director General and Chief Physician,” and specified the
allowances of pay (37).

First American vade mecum of military hygiene, by
John Jones (1775).—“At the commencement of the Revo-
lutionary War,” wrote Dr. John Shaw Billings (38) in 1876,
“we had one medical book by an American author, three
reprints, and about twenty pamphlets.” The book referred
to was a volume published (39) by John Jones, in 1775,
shortly after the beginning of the Revolution (fig. 5).

Billings disparages the first part of this book which deals
with the treatment of wounds and fractures, “as simply
a compilation from Ranby, Pott, and others, and contains
but one original observation.” He does not mention the
second part, the appendix on camp and military hospitals
and “remarks on the means of preventing diseases in
Camp or Garrison,” for which, the author (John Jones)
wrote, he was indebted to Sir John Pringle’s “excellent
observations on the diseases of Armies.” John Jones had
met Pringle in London, probably during his second visit
abroad in the late 1760’s. This book, by the Professor of
Surgery at King’s College Medical School in New York
City, was the first medical book published in America. It
was of great use to the young military surgeons of the
Continental Army for whom it was “principally designed.”

John Jones had served with colonial troops in a British
Army in the French and Indian War from 1758 to 1763.
During the Revolution, he served as surgeon’s mate and
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PLAIN CONCISE

PRACTICAL REMARKS

ON THE TREATMENT OF
WOUNDS anxo FRACTURES;
TO WHICH 15 ADDED, A SHORT
A PP ENDTIX
ON
CAMP axp MILITARY HOSPITALS;

PRINCIPALLY
Defigned for the Ufe of young MrLrTaRY SURGEONS,

in NORTH-AMERICA,

By JOHN JONES, M. D.
Profeflor of Surgery in King’s College, New York,

NEW-YORK:
Printed by Jounx HownT, in Water-Sireet, near the
Coftlce - Houfe,

M;DCC,LXXYV,

FIGURE 5.—Facsimile of title page of the medical and surgical
volume containing an appendix on the hygiene of camps and mili-
tary hospitals, by John Jones (1729-1791), Professor of Surgery
in King’s College, New York. It contains a section, mostly derived
from Pringle’s “Observations,” on the means for preserving health
in an army. It was of great use to young military and naval
surgeons of the Revolution. (Photograph, courtesy of the Library
of Congress.)




30 EVOLUTION OF PREVENTIVE MEDICINE

surgeon of the 10th Massachusetts Regiment of the Con-
tinental Line, from 1 September 1777 to 14 May 1781.
Following an assignment to Philadelphia in an official
capacity in July 1778, after the evacuation of the city by
the British, he made his home there for the rest of his life.
His frail state of health, due to asthma, limited his field
service, but he was able to take an important part in the
organization of the Medical Department of the Continental
Army.

Van Swieten’s manual on diseases incident to armies.
In 1776, 18 years after the appearance of the original
German edition (18), two editions of an English transla-
tion of Baron van Swieten’s “The Diseases Incident to
Armies With the Method of Cure” were published in
Philadelphia (40). This book was reprinted in Boston in
1777. To van Swieten’s booklet were added surgical tracts
and an essay on the prevention of scurvy. This publication
made available additional information and advice derived
from foreign experience in military hygiene. The second
printing in 1776 was combined in a single binding with a
reprint of John Jones’s volume “Plain Concise Practical
Remarks.” The publication of these two volumes within a
few months was indicative of the current interest in mili-
tary preventive medicine,

In the preface to “Diseases Incident to Armies” (p. 7),
van Swieten does not make any excessive claims, but does
make a number of wise remarks. He commented:

It may not be amiss to premise some observations, by means of
which, sickness may in some degree be prevented, and the health of
the soldier preserved. We are sensible, that in time of war, it is not
always possible to observe exactly all what we are going to say;
but it cannot but be of use to know what is most advantageous, that
it may be put in practice, at least when circumstances permit.

He gave advice, in the preface, under 11 specific “obser-
vations.” Included among these were advice about diet:
“The use of garden stuff and fruit prevents the scurvy,
and even cures those already attacked with it”; about
clothing, shoes, water, ventilation, selection of dry camp-
sites, personal hygiene, exposure to the heat of the sun,
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and about avoidance of crowding: “Great care ought to be
taken not to lodge many men in a small space;—and if it
cannot be avoided, let the air be at least renewed as often
as it can, whether those who lodge together are in health
or sickness, for from hence arises the most dangerous,
and even the contagious distempers.”

Nostalgia, morale, and recreation.—Van Swieten, like
Pringle and others, recognized the morale-building and
health-aiding values of recreation—games, entertainment,
amusements, and exercise. He wrote about this subject
as follows:

First. The soldier fresh lifted, and torn at once from his family,
no sooner loses sight of his village, but he becomes melancholy; and
tho, a robust husbandman, finds himself scarce able to bear the
fatigues and inconveniences of a military life. It were wished, that
he could be used, little by little, to this new kind of life; but in the
mean time nothing is better, than to procure him all kinds of
amusement and diversions.

This kind of depression, or “homesickness,” was called
“nostalgia,” a term first used by Johannes Hofer in 1688
(41).

Frequently during the Revolution, General Washington
(fig. 8), other line officers, and military surgeons issued
orders or recommendations on the subject of prevention
of nostalgia among troops. These statements and subse-
quent actions forecast the policies and program of the
Morale Division of the Adjutant General’s Office and the
Special Services Division of the Office of the Chief of Staff,
in the War Department, in World War II, and their suc-
cessors, including the Army Recreational Service.

Four great men in the Continental Army during the
Revolution—two laymen and two physicians—stand out
prominently for their constant striving in promulgating
principles of hygiene and their efforts to obtain actions
by officers and men to limit the occurrence and spread of
disease, and to preserve the health of troops. These men
were General George Washington, Maj. Gen. Baron von
Steuben, Dr. Benjamin Rush, and Dr. James Tilton. They
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FIGURE 6.—General George Washington (1732-1799), Comman-
der-in-Chief of the Continental Army in the American Revolution-
ary War (1775-1783) ; first President of the United States (1789-
1797). One of his first official acts as Commander-in-Chief was to
urge the Congress to establish the Medical Department of the Army
(1775). He was constantly concerned with the preservation of the
health of his troops. He issued many sanitary orders and exerted
himself personally to enforce measures of preventive medicine. In
1777, he ordered inoculation of the Army to prevent smallpox.
(Portrait detail from the painting by John Trumbull (17 56-1843) :
“General George Washington at the Battle of Trenton” (1776).
Courtesy of Yale University Art Gallery.)

advanced the evolution of preventive medicine in the
United States Army.

George Washington (1732-1799); care for health of
troops. — The solicitude of the Commander - in - Chief
for the health and welfare of his soldiers and his re-
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gard for medical officers and the Medical Department of
the Army are documented by innumerable records. In the
collected writings of George Washington (42), there are
hundreds of references to military health precautions,
cleanliness broadly conceived, sanitation, policing of camps,
huts and quarters, food (diets, rations, and “the proper
dressing” of provisions), clothing, hospitals and The Hos-
pital, inoculation for smallpox, sulfur ointment for inunc-
tion for the itch (scabies), and a great variety of hygienic
matters—all attesting to Washington’s personal interest
in doing everything he knew how to do to preserve the
health of the troops. “The General has nothing more at
heart, than the Health of the Troops,” was written at the
beginning of general orders issued from Headquarters in
New York on 5 August 1776.

One of his first general orders issued at Headquarters,
Cambridge, Massachusetts, 4 July 1775, addressed to line
officers whom he held responsible for the health of their
men, reads:

All officers are required and expected to pay diligent Attention
to keep their Men neat and clean; to visit them often at their
quarters, and inculcate upon them the necessity of cleanliness, as
essential to their health and service. They are particularly to see,
that they have Straw to lay on, if to be had, and to make it known
if they are destitute of this article. They are also to take care that
Necessarys [latrines] be provided in the camps and frequently
filled up to prevent their being offensive and unhealthy. Proper
Notice will be taken of such Officers and Men, as distinguish them-

selves by their attention to these necessary duties. [Fitzpatrick 3:
309-310.]

Mosaic sanitary code: cleanliness.—Throughout the
Revolutionary War, general orders of this type were
issued repeatedly. Many orders included exhortations, and
threats of punishment of officers who did not persevere in
the ‘“constant and unremitted Execution thereof,” and
penalties (including being fired upon) for men who fouled
the camp. Washington emphasized strongly the principle
of cleanliness, broadly conceived to include both personal
hygiene and environmental sanitation. Like Pringle,
Brocklesby, Tilton, and others, Washington invoked the
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Hzap Quarrers, Peexs-Kie,

G E N ER AL O R D ER S
For the ARMY under the Command of Brigadier General M‘DoucaLr.

Roll of their Divifion or Squad, and be anfwerable that rms and Clothes i
given to them in Charge, be kept clean and in good ()rdc:.hc A nd of the refpective Men

A Copy of the Roll, with the Serjeant’s Name, who has Charge of the Men, will be delivered tothe Captains
or Commanding Officers of the Companies ; and they are to furnifh the Field Officers of their Regiments with
another Copy of the Roll of the Companys in the Order they receive it from the Serjeants.

The Troops will be regularly mefled, Six in cach Tent, and the Roll of Duty taken for each Regiment, by
beginning with ane Man out of cach Tent of 2 Company, then 2 Second, anda Third, &c. till the Men in each
Tert and Company arc ensolled in this Order, which will always take them nearly equal out of each Tent, ot
Mefs _for Daty, angi Teave fome of their Comrades to take Care of their Clothes, cook their Vidtuals, and 'pre-
vent either from being ftolen, as well as leave fufficient Room for cach Mefs, in every Tent. .

The Colonel, or Commanding Ofticer of each Regiment, will order 2 Copy of this Roll to be detivered ro him;
the Men paraded by Meflis, oppoficc to their Teots, and caufe the Roll of each Companyto be calted in his Pre.
fence, that he maybe certain of thefe Orders being carried into Execution, which are fo advancive of the Service,
and the Comfort of the Troops. He fhall antwer for the Exccution of thefe Orders in his Corps ; for no Ex-
cute will be admitred.

THE Rank and File of each Company will be equzlly divided among the Serjeants ; who are to take a

INSTRUCTIONS for SOLDIERS in the Service of the
Unitep States, concerning the Means of preferving HEALTH.

Or CLEANLINESS.

They can hardly believe that in a military State it becomes one of the Neceffaries of Life.  They are either

200 carclefs to pay any Attention to this Subje®, or they deccive themfelves by reafoning from Cafes, that
are by no Means fimilar. ~Hitherto they have enjoyed a good Srate of Health, tho’ they paid little or no At-
tention to fuch Punctilios ; hence they conclude, that, tho’ in the Army, they fhall continue to enjoy an equal
Degree of Health, under the like Degree of Negligence : Such reafoning has proved faral to thoutands. They
do not confider the prodigious Diference there is in the Circumftances of five or ix People, who live by them-
felves on o Farm, and of thirty or forty thoufand Men, who live together in a Camp. The former chiefly fub-
filt on vegetable Food ; they lodge warm and dry, and they breathe in pure Air, which is not contaminared
by noxious Vapours : The lattet in general fubfift too much on animal Food ; they flecp frequently on cold and
damp Beds, and they breathe in foul Air, thatis conftantly injured by the very Breath of a Multitude ; and
s frequently rendered much more dangerous by the Stench and Exhalations that arife from purrid Bodies.
The Air is injured, as I have juft faid by the Breath of a Mulsitude and the perfpirable Marter that
comes through the Pores of the Skin helps to extend the Diforder. But the Blood and Offals of Car-
tle that arc killed near the Carup, with the different animal Subflances that are daily thrown there by
the Soldiers themfelves, muft foon fill the Air with a peftilential Smell, unlels they are immediacely re~
moved or covered jufficiently decp.  When the Soldier pours out Water, in which Flefh has been boiled ; when
in a peevith Mood he theows away Part of his Ration, becaule it is too much roafted, or becaute itis nor roafled
enough; or even when he throws away Bones that are not well picked; he feldom confiders that fuch Things muft
foon Become putrid, and that he is fowing the Secds of Difeafe and Death for himfelf or his Companions. The
Soldier fhould burn his Meat rather than throw it away : Hilory informs us that great Armics have followed this
Rule. Soldicrs are not fuppofed to be acquainted with the Art of preferving Health ; they are lirtle verfed in
Books ; but, to the Honour of American Soldiers, it is allowed that no men in Chriftendom of the fame Occupa-
tion are fo well acquainted with their Bibles : Let them, once more, read the Hiftory and Travels of the Chil-
dren of 1rael while they continued in the Wildernefs, under the Conduét of Mofes ; and let them confider at
the fame Time that they are reading the Hiftory of a great Army, that continued forty Years in their different
Camps, under the Guidance and Regulations of the wifelt Genecal that ever lived, forhe was infpired. In the Hif~
tory of thefe People, the Soldier muft admire the fingular Attention that was paid to the Rules of Cleanlinefs.
They wereobliged towath their Hands two or three Timesa Day, Foul Garments were countedabominable; every
Thing that was polluted or dirty was abfolutcly forbidden ; and fuch Perfons as had Sores or Difeafes in their
Skin were turned out of the Camp®, The utmoft Puins were taken to keep the Air in Which they breathed, frec
from Infection. They were commanded, to have a Place without the Camp, whither they frould go, and have a Paddle with
tehich they fhould dig, fo that whes they went abroad fo eafe themjelves, they might turn back and cover that which came from them -

Befides thele general Regulations, it is alfo necéffary for the Prefervation of Health, that every Soldier be parti-
cularly attentive to his own Perfon, The Straw on which he fleeps fhould be frequently dried; and he thould
neverfpread it on damp Ground, when he can get Hurdles, Bark, Boards, Leaves, or any ather dry Subftance to put
under it. A Soldier thould change his Shirt and Stockings once every two or three Days : Though his Stock of
Linen is fmal!, a Shirt is foon wafhed. Little Attention is due to the Colour, provided itbe clean. Wormen are
never wanting ina Camp for fuch Offices. A Man s feldom aware of the Quantity of noxious Matter that comes
through his own Skin and is depofited on his Shirt; but if he takes up 2 Shirt thac has been worn 2 few Days by
another Perfon, he is frequently ofZznded by cthe difagreeabie Smell.

Thefe are fome of the Reafons why CLEANLINESs of every Kind is nece
Army: They are Reafons which cvery Soldier may underftand ; but fhould c
cordingly, the Regimental Surgeon will doubtlefs attend to the Neglect, and his Officers will fee that hedoes his
Duty,  For every Soldier by his Neglect not only endsngers his own Life, but the Lives of his Companions.
Nature, or the God of Nature, has commanded, that men who live in Camps fhould be cleanly: Whoever
proves Loo obftinate, or too flothful to abey this Command, may expect to be punifhed with Death, or fuffer under

forme dangerous Dileafe,
W,

I T is extremely difficulc to perfuade Soldiers that Cleanlinef; is abfolutely neceflary to the Health of an Army.

{Tacy towards preferving Health in 2n
he neglect to regulare himfelf ac-

® Nuoh g i + Duar, 230 wite
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Mosaic sanitary code, as stated in the Fourth and Fifth
Books of Moses in the King James Version of the Old
Testament, Numbers 5: 1-4 and Deuteronomy 23: 12-14.
This is shown in the facsimile reproduction (fig. 7) of the
broadside of his general orders for the Army under the
command of Brigadier General McDougall, issued at Head
Quarters, Peeks-Kill [in October? 1777]. A copy of this
broadside (43) is reprinted as appendix A, p. 189.

In this broadside, Washington refers to Moses as ‘“the
wisest General that ever lived, for he was inspired.” He
might also, with good reason, have referred to him as
“the Founder of Preventive Medicine,” as proclaimed by
Wood and others (44).

At the end of the horrible winter of 1777-1778 at Valley
Forge, Washington made one of his periodic inspections
of the camp. According to a note in the Orderly Book of
Brig. Gen. George Weedon on 13 March 1778 (as quoted
by Middleton (45)), Washington found the camp filthy,
with carcasses of dead horses and much offal in the streets,
and “nastiness, is spread amongst ye Hutts, which will
soon be reduc’d to a state of putrefaction and cause a
Sickly Camp.” Following this, on 13 March 1778, Wash-
ington issued general orders from Headquarters, Valley

FiGuRe 7.—Facsimile of broadside “Of Cleanliness,” general
orders issued by Washington at Head Quarters, Peeks-Kill [No-
vember 1777?]. Printed by Samuel Loudon, Fisk-kill, 1777. Only
two copies of this broadside are known to exist. One is in the
Houghton Library of Harvard University, Cambridge, Massachu-
setts. The other, from which this facsimile was made, is in the New-
York Historical Society. The text is more clearly reprinted in
appendix A, p. 189. (References: Friedman, Lee M.: Washington
and Mosaic Law. In Notes and Documents, Miscellanea. Publica-
tions of the American Jewish Historical Society 39 (Pt. 3): 318-
320, March 1950; Guerra, F.: American Medical Bibliography
1639-1793. New York: Lathrop C. Harper Inc., 1962, No. A-615;
and Vail, R. W. G.: A Patriotic Pair of Peripatetic Printers. The
Up-State Imprints of John Holt and Samuel Loudon, 1776-1783.
In Essays Honoring Lawrence G. Worth, Portland, Maine, 1951.)
(Photograph, courtesy of the Armed Forces Institute of Pathology,
photograph negative No. 66-8139.)
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Forge which have a plaintive tone combined with solicitude
and sternness: “The Commander-in-Chief: Out of tender
regard for ye lives & health of his brave Soldiery, and
with surprise that so little attention is paid to his orders,
He again in ye most positive terms, orders & commands
* * * Jclean up the camp and observe the manifold regula-
tions regarding cleanliness].”

Benjamin Rush (1745-1813); preservation of health of
soldiers.—Rush (fig. 8), at the beginning of his “Direc-
tions For Preserving the Health of Soldiers,” published
(46) first as a newspaper article in 1777 and next year,
with revisions and additions, as a pamphlet (fig. 9), by
Order of the Board of War, referred to the interest of the
Congress in lessening sickness, “and, if possible, prevent-
ing it altogether.” He wrote: “* * * T maintain that the
mortality from sickness in camps is not necessarily con-
nected with a soldier’s life. * * *7

Having addressed these “Directions” to the officers of
the Army of the United States, he pointed out that re-
sponsibility for the health of troops was a responsibility
of command:

* % * the munificence of the Congress, and the skill of Physicians
and Surgeons, will avail but little in preventing mortality from
sickness among our soldiers, without the concurrence of the officers
of the army. Your authority, Gentlemen [line officers], is abso-
lutely necessary to enforce the most salutary plans and precepts
for preserving the health of the soldiers.

In the statement quoted above, Rush emphasized a basic
principle of operational preventive medicine, which is as
sound today as it was then.

Later, in further development of his ideas as to the
means of securing command concurrence and effective
joint medicomilitary effort, he had the following to say
about the relationship of chief medical officers to line
commanders. On 26 July 1798, Rush wrote to Dr. James
Craik, the newly appointed Physician General of the Army
of the United States:

I admit with General Washington in a late letter [4 July 1798]
to Mr. Adams [John Adams, 2d President of the United States]
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FiGURE 8.—Benjamin Rush (1745-1818), highly influential physi-
cian; a signer of the Declaration of Independence; Surgeon General
of the Middle Department, Continental Army (1777-1778). He was
the author of numerous books and pamphlets, including “Directions
for Preserving the Health of Soldiers” (1777 and 1778), facsimile
of the title page of which is shown in figure 9. (Photocopy of
portrait drawing by William Haines in 1805. Courtesy of the
University of Pennsylvania.)

that the physician general of an army “should be one of the limbs
of a commander in chief.” He should reside in his family. No
order for marching, encamping, eating, drinking, or even fighting
(as far as it relates to the time of a battle) should be issued with-
out his knowledge or concurrence. [Butterfield 2: 800.]

While this is a broad statement in favor of a high staff
position for the chief medical officer of the army, it in-
volves the whole series of staff relationships. It specifies
both general and particular relationships recognized to be
important. But far from being observed constantly in the
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FIGURE 9.—Facsimile of title page of “Directions for Preserving
the Health of Soldiers: Recommended to the Consideration of the
Officers of the Army of the United States.” By Benjamin Rush,
M.D. Published by Order of the Board of War. Lancaster: John
Dunlap, 1778. This is a revision of the first version which was pub-
lished in the Pennsylvania Packet or General Advertiser 6: No.
284, 1717 (Tuesday, April 22d). (Photograph, courtesy of the Li-
brary of Congress.)
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United States Army through the years, it was neglected
or disapproved at various times, some of which were
critical. It was a principle never so bitterly fought over
as it was in World War II with respect to the relationships
of The Surgeon General and the Medical Department of
the Army to the War Department and the Army Service
Forces (47). Cogent examples can be cited of the “need
to know” by preventive medicine officers, and of the con-
tributions they can make to campaigns when they are
thoroughly informed of plans and operations, in advance.

Rush’s “Directions’ are divided into five sections and “a
few hints”; * * * “the art of preserving the health of a
soldier consists in attention to the following particulars”:
I. Dress, II. Diet, III. Cleanliness, IV. Encampments, V.
Exercise. In specifying what should be done under each
heading, he adds only a few new items to the requirements
and measures described by Pringle and others, which have
been referred to in previous paragraphs in this volume.
As a teetotaler, he strongly opposed the drinking of spiritu-
ous liquors, “which prevails so generally in our army,”
and being a miasmatist he inveighed against the rifle
shirt which ‘“besides accumulating putrid miasmata, it
conceals filth, and prevents a due regard being paid to
cleanliness.” He urged commanders to take the utmost
care to make their men avoid exposure to conditions of
wetness and cold which might cause what is now called
“cold injury, ground type.” As pointed out by Whayne and
DeBakey (48), James Thacher also reported on injuries
from cold among troops at Valley Forge and in the raid
on Staten Island.

The soldier’s more than normal attitude of carelessness
toward matters affecting his health is brought out by
Rush in one of the “hints which appear to be worthy of
the attention of the Gentlemen of the Army.” He wrote:
“Consider thirdly, that the discipline necessary to make
an army victorious, requires that the principle of self-
preservation should in some measure be suspended in a
soldier. If he be taught that it is a crime to have a single
thought about his life in the field, he will soon transfer
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the same indifference about his life to the camp or to his
headquarters.”

To adjust a soldier to this paradox was, and is, a duty
of both line officers and preventive medicine officers. The
procedures for doing this were, and are, educational—a
phase of health education.

Rush’s “Directions” continued to be used in the military
medical service in the War of 1812 and even up to the
time of the Civil War. A facsimile of the pamphlet copy,
which had been owned by one of the latter surgeons, was
published by Major De Forest in 1908 (49).

Benjamin Rush was a member of the Continental Con-
gress, a signer of the Declaration of Independence, a com-
bater of yellow fever, the founder of psychiatry in
America, the greatest American physician of his time, an
obstinate believer in miasmas and bloodletting * * * teacher,
author, acerbic critic yet withal possessor of a talent for
friendship. He wrote much and much has been written
about him (50).

Dr. Rush entered the Continental Army Medical Service
just before the battle of Trenton in December 1776. On
11 April 1777, he became surgeon and later physician of
the Middle Department. Following his acrimonious attacks
on Dr. William Shippen, Jr., who had been appointed
Director General and Physician in Chief of the Army after
the dismissal of John Morgan, and following Rush’s criti-
cism of Washington in the affair of the Conway Cabal,
he resigned from the Army on 30 January 1778; but,
from 1778 until the time of his death in 1813, Rush con-
tinued to be interested in the Medical Department of the
Army of the United States.

In 1789 he published a volume summarizing and dis-
cussing the observations he had made upon the diseases
which had occurred in the military hospitals and camps
during the Revolution (51). This contained 23 brief specific
statements, some of which present ideas and suggestions
for military preventive medicine. By 1815, this volume
had gone into its fourth edition.
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Among his observations, Rush noted that southern
troops were more sickly than northern and eastern troops,
and that native Americans were more sickly than native
Europeans who served with the American Army. He at-
tributed this susceptibility partly to the absence of expo-
sure to disease previous to enlistment. His viewpoint was
supported by the experience of others, as summarized suc-
cinctly by Col. William Smallwood (and quoted by Brown)
in a letter to the Council of Safety of Maryland, October
1776 (52): “One good seasoned and well-trained soldier
recovered to health, is worth a dozen new recruits * * *.”

Most of the basic content of the ‘“Directions” can be
found in Pringle’s “Observations on Diseases of the
Army.” Rush was familiar with this book, and had become
acquainted with Sir John Pringle in London in 1768
through an introduction by Benjamin Franklin. On 21
April 1810, Rush began to review Pringle’s books with the
intention of publishing notes upon them. He finished these
notes on 8 June and later in 1810 he brought out an Ameri-
can edition of Pringle’s classic (53).

Rush was interested in getting this book into the hands
of medical officers. On 4 June 1812, he wrote to William
Eustis, Secretary of War, referring to the American edi-
tion of Pringle and asking:

# % * whether a copy of this work would not be an useful and
important article in the furniture of every medical chest for the
army of the United States. I am the more disposed to ask this
question from my knowledge of the inability of many of the young
surgeons to purchase it, and from my recollection of the sufferings
of the soldiers of the American Revolution from the ignorance of
their surgeons of the contents of that book. [Butterfield 2: 1140.]

In his reply dated 8 June 1812, Secretary Eustis stated
that orders had been issued “to purchase a number of
the late Edition of Dr. Pringle sufficient to be distributed
to the medical Staff.” [Butterfield 2: 1140, fn. 2.]

Baron von Steuben (1730-1794) ; order and discipline.—
A product of the rigorous military school of Frederick the
Great (1712-1786) and a veteran of battles of the Seven
Years’ War (1756-1763), von Steuben (fig. 10) was a
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Ficure 10.—Baron von Steuben (1730-1794), first Inspector
General of the Army of the United States (1778-1784). Disciplin-
arian and drillmaster, he wrote and published, with the approval of
the Congress, “Regulations for the Order and Discipline of the
Troops of the United States” (1779). These “Regulations” con-
tained many rules for preservation of the health of soldiers. Disci-
pline became an important element of military preventive medi-
cine. (Photocopy of portrait by Charles Willson Peale, painted
about 1780, in the possession of the Pennsylvania Academy of Fine
Arts, Philadelphia, Pa.)

Prussian officer admirably qualified to train, drill, and
discipline the raw soldiers of the Continental Army. In the
grade of captain, he had been an aide to Frederick 11,
King of Prussia. Consequently, he had been a member
of the staff of one of the ablest generals of history and
a commander who possessed and practiced to an extraor-
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dinary degree a regard for the preservation of the health
of his troops and for the care of the sick and wounded.

When, in Paris in 1777, St. Germain, then the French
Minister of War, and Beaumarchais presented to Ben-
jamin Franklin and Silas Deane von Steuben’s suggestion
that he offer his services to the Continental Congress,
these two American Commissioners agreed he would be
a valuable asset to the American Army. They realized,
however, that as a mere captain he would have little
chance of succeeding in the proposed work. Therefore,
they introduced him as a lieutenant general of the Prus-
sian service. It is recorded that Baron von Steuben, a man
of imposing presence and engaging manners, ably played
his part in the deception. In February 1778, he was re-
ceived with high honors by the Congress at York Penn-
sylvania. His offer to serve as a volunteer was accepted
and he reported to Washington at Valley Forge on 23
February. Washington at once assigned him to the train-
ing of the troops. He was so successful in adapting Prus-
sian military ideas to the American situation that by
5 May 1778 he was made Inspector-General, and Wash-
ington obtained for him the rank of major general in the
Army of the United States.

During the winter of 1778-1779 at Valley Forge, he pro-
duced his “Regulations for the Order and Discipline of the
Troops of the United States.” These “Regulations,” having
been approved by His Excellency, General Washington,
were adopted by Congress on 29 March 1779, and were
published (54).

In its executive resolution, the Congress ordered that the
regulations “be observed by all troops of the United
States, and that all general and other officers cause the
same to be executed with all possible exactness.” Thereby
the total text became an official directive and manual for
the whole army. It is significant for the military remedial
medicine and military hygiene of the time that these
“Regulations,” in addition to being a manual of arms and
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drill, contained numerous statements about the treatment
of sick and wounded, and many stipulations of measures
to be observed for the prevention of disease and for the
preservation of the health of the troops. The instructions
for all grades of officers specify what they “must” do to
establish and maintain good sanitary conditions in camps
and on marches. In these respects, the “Regulations”
transformed the empirical, practical rules of military
hygiene of van Swieten, Pringle, Brocklesby, Rush, and
others into imperatives for health preservation—require-
ments by command of Congress.

Von Steuben’s chapter XXIII: “Of the Treatment of
the Sick” has been quoted often, as has his “Instructions.”
But little or no attention has been paid by historians or
military writers to the many paragraphs and sentences
that deal with principles and practices of military hygiene.
A few typical examples are as follows:

Instructions for the Commandant of a Regiment.* * * ‘The pres-
ervation of the soldiers health should be his first and greatest care;
and as that depends in great measure on their cleanliness and
manner of living, he must have a watchful eye over the officers
of companies, that they pay the necessary attention to their men
in those respects.’

The captaings also ‘must never suffer a man who has any infec-
tious disorder to remain in the company, but send him immediately
to the hospital, or other place provided for the reception of such
patients, to prevent the spreading of the infection.” All officers and
non-commissioned officers must share responsibility for the clean-

liness of the men, their tents, and the camp as a whole. Numerous
elements of cleanliness are gpecified.

In laying out a camp, the ‘sinks’ (latrines) must be located three
hundred feet to the front and rear of the two tent lines. ‘The
quarter-master must be answerable * * * that the sinks are filled
up, and new ones dug every four days, and oftener in warm

weather.’

Implicitly indicating the policy that the preservation of
the health of the troops was a responsibility of command,
all of the sanitary orders in the “Regulations” are ad-
dressed to line officers. Surgeons are mentioned only in
relation to the treatment of sickness.
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There is much good sense in these vigorous ‘“Regulations,”
which were enforced in some measure. Such enforcement
of them as was secured greatly improved discipline, for
the benefit of both the fighting power and health of the
troops. The sanitary requirements were advantageous. It
is not a coincidence that from 1779 to the end of the war,
the military capability of the Army of the United States
increased steadily until it was more than a match for the
British Regulars, and that, on the whole, disease became
less prevalent and mortality from sickness decreased.
While it is true that inoculation for smallpox had a great
deal to do with reduction of sickness after 1777, it is ap-
parent also that these “Regulations” contributed both to
vigor in arms and robustness in health.

James Tilton (1745-1822); rules for prevention of dis-
eases.—The clearest and most forceful contemporary
American treatise on the preservation of health of soldiers
during the Revolution is Dr. James Tilton’s (55) “Eco-
nomical Observations on Military Hospitals; and the Pre-
vention and Cure of Diseases Incident to an Army.” It was
based upon his experiences as a physician and surgeon
in the Revolutionary Army in campaigns in the field and
service in military hospitals during the years 1776 to 1782
(fig. 11). It was composed by an individual of Washing-
tonian proportions who was a man of great executive
ability and an excellent sanitarian.

Tilton’s emphasis upon the primary responsibility of
command for military hygiene is stated at the beginning
of his Part II, pages 27, and 28-29 passim, as follows.

It may seem strange at first view, that I should call upon com-
manding officers to take care of the health of the men under their
command, or that I should expect they would pay any regard to
sickness incident to an army. I hope, however, in the sequel to
shew that upon them especially depend the health and comfort of
the soldiers, and that the medical staff are only to be regarded as

adjutants, in the recovery of the sick.
* * * % *

In a young and inexperienced army especially the officers are
too apt to consider military duty as the only obligation upon them,
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Figure 11.—James Tilton (1745-1822), physician and Surgeon
General of the United States Army (1813-1815). His “Economical
Observations * * *,” published in 1818, was largely a treatise on
military preventive medicine, based upon his experiences on field
service in campaigns from 1776 to 1782, In 1779-1780, he designed
and built a hospital planned to “avoid infection.” This was an early
effort to construct isolation wards and to erect barriers against
cross infection. (Photocopy of a composed portrait, courtesy of the
Armed Forces Institute of Pathology, photograph negative No.
WW-394.)

regardless of the condition of their men, when if they fall sick, are
without further thought turned over to the care of the surgeons.
The ignorance and irregularities of the men in a new scene of
life, subject them to numberless diseases. The sick flow in a regular
current to the hospitals; these are crowded so as to produce infec-
tion; and mortality ensues too affecting to describe. * * * Send as
few as possible to the general hospital.
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Ways and means by which military officers have it in
their power to prevent and alleviate ordinary sicknesses
and distresses of an army are listed and discussed. These
matters include:

1. Discipline, which is of the first consequence. “With-
out it, there can be neither health nor comfort in an army.
* * * Byt more is comprehended under the word discipline
than the mere exercise of arms.”

2. Avoidance of excessive exposure to heat. “Military
exercises ought to be performed in the morning, before
the heat of the day, especially in warm weather.”

3. Provision of supervised play, amusements, and short
marches.

4. Cleanliness—essential. “Officers therefore, should be
very solicitous to protect their men, as well as themselves,
from the dreadful effects of filth and nastiness.” The camp
must be kept free from carrion, offal, dead horses, and
excrement. Privies may be built over rivers, otherwise dig
deep pits [latrines] and cover feces with dirt every day.
Tilton calls attention to Brocklesby’s quotation of a part
of the Mosaic sanitary code as stated in Deéuteronomy 23 :
12-14, which Washington included also in his General
Orders: Of Cleanliness, in 1777. (See fig. 7, p. 34, and ap-
pendix A, p. 189.)

5. Clothing and accounting of clothing (muster to pre-
vent the men from selling their clothing to purchase liquor)
are discussed from the hygienic and other points of view.
In this connection, Tilton wrote: “When the Baron Steuben
was appointed Inspector General, besides the muster of
clothing, he introduced a number of salutary regulations,
which contributed more to the health and comfort of the
troops, than the utmost efforts of all the medical staff.”

6. The immense importance of diet is reviewed. “The
ordinary ration is sufficient if well managed.” But it is
advisable to supplement it with vegetables purchased locally.
Soldiers should eat in messes. It is important to associate
an old soldier with each mess. “An old soldier would make
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good and wholesome food of materials that a young recruit
would spoil, in such a manner as hardly to be fit to eat.”

7. Hardihood, necessary for efficiency and for withstand-
ing accidents and stress, must be fostered. “A delicate
soldier is very ridiculous indeed.”

8. For good health and resistance to disease, special care
of the skin must be required.

9. The mind of the soldier must be trained. “The influ-
ence of the mind upon the body is astonishing.” Morale
must be built up and maintained by cultivation of the
soldier’s self-esteem and his sense of honor and reputation.

Tilton’s hespital.—Tilton was shocked by the unsani-
tary conditions that he saw in the military hospitals. He
was appalled by the havoc and destruction, loss of life,
and depletion of the Army by the sickness and mortality
from diseases acquired in the crowded, filthy, stinking
tents and buildings used for sheltering patients. In his
opinion, “more men of the Army were lost by death and
otherwise wasted, at general hospitals [in 1776-1779],
than by all other contingencies that had affected the
Army, not excepting the weapons of the enemy.” As a
source of information about proper management of hos-
pitals, he refers to Dr. John Jones “and his useful treatise
published at the commencement of the war.” (See refer-
ence 39.)

Part IT1, addressed to the medical staff is almost entirely
concerned with hospitals. “The cardinal point or principle
to be observed in the direction of hospitals,” he wrote, “is
to avoid infection.” Apparently, the word used in this con-
nection meant foul air, or “poisonous atmosphere,”
miasmas.

After some discussion of the construction of hospitals,
Tilton describes the hospital which he “contrived,” and
utilized with success, at the encampment of the Army at
Morristown, New Jersey, in the severe winter of 1779-
1780. Laid out “upon the plan of an Indian hut,” the one-
story structure consisted of a central large section and
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two smaller wings on the ends at right angles to the
central room. It was constructed of rough logs chinked
with clay and had three doors on the south side. The three
wards, equipped with bunks or beds, could accommodate
a total of 28 patients, 8, 12, and 8, respectively. There
were no doors or windows in the walls between the wards.
In cold weather, “the fire was built in the midst of the
ward, without any chimney, and the smoke circulating
about, passed off thro’ an opening about 4 inches wide in the
ridge of the roof. The common surface of the earth served
for the floor. The patients laid with their heads to the
wall roundabout, and their feet were all turned to the
fire. The smoke contributed to combat infection, without
giving the least offense to the patient; for it always rose
above their heads, before it spread abroad in the ward.”

The ground plan and elevation are shown in figures 12
and 13. From these diagrams, it is evident that the struc-
tures provided a small, well-ventilated, uncrowded hos-
pital in which groups of patients could be kept separate.
With regard to the feature of isolation, Tilton wrote: “The
importance of separating those ill of fevers, fluxes, ete.,
from the wounded and such as have only slight topical
affections, will readily be perceived. Many a fine fellow
have I seen brought into the hospital, for slight syphilitic
affections and carried out dead of a hospital fever.”

Tilton’s hospital is especially interesting as an early
example of a structure embodying concepts of preventive
medicine.

Although much more might be written about those ac-
tivities of Tilton which had a bearing upon military
hygiene, only one type will be mentioned briefly here. These
activities were of an administrative nature. From the first,
upon his entrance into the Army in 1776, he had been
aware of the inadequate organization of the Medical
Department. Although, during the next few years, he was
little involved in the intrigues, jealousies, and quarrels
which caused the bitter undoing of the first chief physi-
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Figure 12.—Tilton’s hospital at Army Headquarters, Morris-
town, New Jersey, 1780. Front elevation showing log construction,
position of doors, and smoke vents in the ridges of the roof.
(Photocopy of a drawing by Tilton in his “Economical Observa-
tions * * *” p, 51. Courtesy of the Library of Congress.)

F1GUurE 13.—Tilton’s hospital, floor plan. A represents the doors,
B the fireplaces, C the bunks or bedsteads for patients. The middle,
main ward, measured 31%x19% feet in the clear, and was assigned
to febrile patients. The smaller end wards measured 35%x19%
feet. They were occupied by wounded and other cases of “topical
affection.” (Photocopy from “Economical Observations * * *,” p. 52.
Courtesy of the Library of Congress.)
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cians—Drs. Benjamin Church, John Morgan, and William
Shippen, Jr.—he was disturbed by the generally defective
arrangements and mismanagement, and saw clearly their
deleterious effects upon medicine and surgery, and upon
provisions for the care of the health of the troops. He
studied the situations at a number of camps and hospitals
in 1778 and 1779, and formulated plans for improvements.
As a result, he was highly influential in bringing about
the passage of the Congressional Act of 1780 which re-
formed and reorganized the Medical Department of the
Army. This activity was prophetic of his future service
and career, to which allusion will be made later in this
volume.

The Army inoculated against smallpox (1777).—Small-
pox was generally prevalent in the Continental Army dur-
ing the first 2 years (1775-1777) of the Revolutionary
War. In 1776, hundreds died of it. The disease was a
major factor in the failure of the Quebec campaign, and
in the great suffering and mortality among troops which
fell back to Crown Point and Ticonderoga in the winter
and spring of 17756-1776. In violation of orders, many
soldiers inoculated themselves, hoping to prevent an at-
tack of smallpox, but inadvertently spread the disease at
the same time. During the summer of 1776, in the Boston
area, hundreds were inoculated at the command of mili-
tary authorities (56).

In April 1776, the intelligent, well-informed Dr. John
Morgan, Director General of the Hospitals and Physician
in Chief to the American Army, recommended inoculation
as universal as possible. His recommendation of the Dims-
dale method was addressed not only to practitioners, but
also particularly “to surgeons of the hospital, and those
in the army under my direction.” In doing so, he felt that
he was (57) “performing one of the most important serv-
ices a person in my station can well render to them, or
to the country and people he is amongst.”

The ravages of smallpox in the eastern and northern
Armies in 1775-1776 materially reduced the number of
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available troops, and the fear of the disease discouraged
recruiting. The threat to military operations moved the
Commander-in-Chief and the Congress to take bold pre-
ventive action. On 6 January 1777, immediately after
establishing his headquarters for the first time at Morris-
town, New Jersey, General Washington wrote to Dr.
William Shippen, Jr., who had succeeded Morgan as Di-
rector General of the Hospitals and Physician in Chief
to the Army, about his decision to attack smallpox, “the
greatest enemy of the Continental Army.”

To Doctor William Shippen, Junior.
Head Quarters, Morristown, January 6, 1777.

Dear Sir: Finding the small pox to be spreading much and fear-
ing that no precaution can prevent it from running thro’ the
whole of our Army, I have determined that the Troops shall be
inoculated. This Expedient may be attended with some incon-
veniences and some disadvantages, but yet I trust, in its conse-
quences will have the most happy effects.

Necessity not only authorizes but seems to require the measure,
for should the disorder infect the Army, in the natural way, and
rage with its usual Virulence, we should have more to dread from
it, than the Sword of the Enemy. Under these Circumstances, I
have directed Doctr. Bond [Dr. Nathaniel Bond], to prepare im-
mediately for inoculating this Quarter, keeping the matter as secret
as possible, and request, that you will without delay inoculate all
the Continental Troops that are in Philadelphia and those that
shall come in, as fast as they arrive. You will spare no pains to
carry them thro’ the disorder with the utmost expedition, and to
have them cleansed from the infection when recovered, that they may
proceed to Camp, with as little injury as possible, to the Country
thro’ which they pass. If the business is immediately begun and
favoured with common success, I would fain hope they will soon
be fit for duty, and that in a short space of time we shall have an
Army not subject to this, the greatest of all calamities that can
befall it, when taken in the natural way.

[Signed by Washington.]

[Fitzpatrick 6: 473, 474. See also reference 45 (2), pp. 131-132,
in the cited volume.]

On 18 January 1777, Shippen had these instructions
revised to apply to inoculation of all recruits who had not
had smallpox. On 10 February 1777. Washington informed
the New York Legislature: “The Physicians are now mak-
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ing the proper preparations to innoculate all at the several
Posts, in this Quarter, and Doctor Shippen will innoculate
all the recruits, that have not had the disorder, as fast
as they come in to Philadelphia.” [Fitzpatrick 7: 129.]

On 12 February 1777, the Continental Congress, sitting
in Baltimore, took action somewhat belatedly on the same
subject. The Congress ordered that the Medical Commit-
tee write to General Washington and “consult him on the
propriety of causing such of the troops in his army, as
have not had the small-pox, to be inoculated, and recom-
mend that measure to him, if it can be done consistent
with public safety, and good of the service.”

As General Washington had already instructed that
“the troops shall be inoculated,” the suggestion of the
Congress was taken as a confirmation of the policy. On
23 April 1777, the Congress resolved that Dr. James Tilton
be authorized to repair to Dumfries, Virginia, and take
charge of the inoculation for smallpox of all Continental
soldiers [recruits] coming from the South. Inoculation
stations and infirmaries were set up and operated at
Dumfries, Alexandria, and Fairfax.

In 1777, compulsory inoculation of recruits becamz a
routine procedure. At that time the mortality from natur-
ally acquired smallpox was about 16 per 100 cases; the
mortality from inoculated smallpox was about 1 in 300
cases, 16 percent as compared with 0.33 percent. There
was a risk of death in the procedure, but the judgment
was to go ahead with it, the authorities believing, justi-
fiably. that the savings far outweighed the possible losses.

Victories of a smallpox-free Army. — The results of
inoculation were good. All who have studied this subject
seriously (Blake, Duncan, Thursfield, and Hall, whose
writings have been cited herein) agree that although
after the introduction of inoculation the Army was not
entirely free from smallpox, the disease never again
caused losses like those suffered from it in the first 2 years
of the war. In the writings referred to, there is the recur-
ring type of statement: “After inoculation was introduced
in the spring of 1777 Washington had a smallpox-free
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army.” Inoculation for smalipox contributed substantially
to the winning of the war. As Blake wrote (58): “In
subsequent years [after 1777], however, most recruits to
the American armies were inoculated at the time of induec-
tion, and throughout the rest of the War, smallpox, which
otherwise might well have proved disastrous, was never
a major problem. In this way the medical profession made
its most important contribution to the winning of our
national independence.”

In a general evaluation, without specifically naming the
Army, Dr. Benjamin Rush, addressing the students of the
Philadelphia Medical School on 20 February 1781, said
(59): “Gentlemen, It must afford no small pleasure to a
benevolent mind in the midst of a war which daily makes
so much havock with the human species, to reflect, that
the small-pox which once proved equally fatal to thousands,
has been checked in its career, and in a great degree sub-
dued by the practice of Inoculation.”

HEALTH OF THE CONTINENTAL ARMY
(1775-1781)

Unfortunately, during the preparation of this volume,
the author had no opportunity to attempt an original,
extensive study of the records of sick and wounded, and
of mortality, among Continental troops during the 7 years
of hostilities, 1775-1781, of the American Revolutionary
War. Applegate (60) has rightly pointed out that such a
study is greatly needed. If the data exist, they have never
been compiled and analyzed. Certainly, complete data do not
exist, as, according to Duncan (61): “No complete records
of these casualties were kept for so much as one year.
Then, too, sickness and mortality varied greatly in differ-
ent years.” Furthermore, as strength figures were not
accurately reported, there is no valid base for the calcula-
tion of rates. Only partial Revolutionary annals, some esti-
mates, and a few statements are available to serve as
material for rough overall approximations, and in a num-
ber of instances, for vivid pictures of local situations.
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The first general estimate, which has been reiterated
during almost a century and a half, was published in 1823
by Dr. James Thacher (62) who served in regiments and
hospitals from Boston to Yorktown.

Without defining who or what “it” was, Thacher wrote:
“It has been estimated, that the loss of lives in the various
armies of the United States, during the war, is not less
than seventy thousand.” He admits that the number who
died on prison ships could not be calculated, but states
that it is confidently asserted that no less than 11,000
died on board the Jersey prison ship. Others, uncounted
died at their homes, or by the wayside.

Duncan, using Thacher’s figure for total deaths as
70,000, and dividing this by 7 (the years of hostilities
from 1775 to 1781, inclusive), estimated a mortality of
10,000 deaths per year from all causes. From various re-
ports, he estimated that 1,000 soldiers were killed in battle
or died of wounds each year, making a total of 7,000 battle
deaths in all. He concludes: “That ten men died of disease
to every one whose life was taken by the enemy is a safe
estimate.”

With regard to strength figures, Duncan and others
enumerate and discuss the many variables involved. While
the exact number is not a matter of record, Duncan accepts
the estimate of the total number of individuals actually
engaged in the military service during the Revolutionary
War at 250,000 Regulars and militia combined, as recorded
by Heitman (63) from governmental reports made in
1787. The average yearly strength is still more a matter
of doubt. After consideri