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PREFACE.

HE study of the manner in which disease is spread
over the earth’s surface, or in other words the geo-
graphy of disease, is a science of comparatively new growth,
and it may be regarded as still in its infancy. It is only,
indeed, within quite recent times that treatment of the
subject in at all a thorough manner has become possible.
Authentic materials for a study of the kind were formerly
not available, and it was not until the latter half of the
nineteenth century—marked as it has been by an enormous
increase in the means and rapidity of travel, by a vastly
greater intercommunication of nation with nation, by the
opening up of great tracts of the earth’s surface hitherto
unexplored, and finally by an immense increase in our
knowledge of the causation and mode of spread of the
maladies affecting mankind—that an attempt to consider
the distribution of disease the world over became feasible.
Still more recently the demonstration of the origin and
manner of diffusion of malaria—giving rise, as it has, to the
hope of removing from mankind one of the worst of disease-
scourges—has given an immense impetus to the study of
geographical pathology. The brilliant work of British and
Italian observers in this connection has in no country met
with more practical recognition than in the British Isles,
whose example in founding schools of tropical medicine
and journals dealing with the same subject has been fol-
lowed by many other European nations.
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The revival—if it be not rather a new birth—of interest
in the distribution of diseases, and the recognition of the
extreme importance of the study, owe not a little to the
spirit of colonial expansion which has marked the history
of more than one nation in the latter years of the nine-
teenth century. In no nation has this spirit been so
active or led to such eminently practical results as in
our own country. England has slowly awakened to a
sense of her splendid position as the greatest colonising
force, and as possessing the greatest colonial empire the
world has ever seen; and with a recognition of her great-
ness has come a recognition of her responsibility. In the
interests of the colonies in all parts of the globe, and of
the navy which connects and guards the whole, a know-
ledge of the diseases met with in various climes and in
various countries, and of the best methods of dealing with
them, is of the first importance; and the necessity of a
special training in this subject for the large number of
medical graduates who annually leave the universities and
schools at home to practise under the most widely differing
conditions in the colonies abroad is no less obvious. Thanks
not only to private initiative but also to the wise states-
manship of the present Secretary of State for the Colonies,
provision is now made for this special training, and means
afforded for a practical study of the subject, to one aspect
of which this present book is devoted.

Nor have other nations been behindhand in this work.
Hirsch’s monumental volumes on Geographical and His-
torical Pathology contributed greatly to elevate this study as
a science, and to bring it on a level with the other medical
sciences. Many French, German, and Italian authors have
written books dealing with the subject which have taken
their places as classics. A number of journals in those
languages are now published, and in the columns of such
papers as the Arckhives de Médecine Navale, the Archiv fiir
Schiffs- und Tropen-Hygiene, the Annali di Medicina Navale,
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Janus, and others, an abundance of material for study of
disease-distribution is available.

The principal sources of information upon which the
present work is based are enumerated in a list which will
be found at the end of the book. For the colonies I have
consulted the latest returns in the Official Health Reports
of each colony; and I am indebted to Dr Manson and the
Colonial Office for facilities to study those reports in the
library of the Office. I must also acknowledge my
indebtedness to the libraries of the Royal Statistical
Society, the Royal College of Physicians, and the Royal
College of Surgeons. Of the many books from which I
have borrowed information the most valuable have been
those dealing with the special subject of Geographical
Pathology, such as the writings of Hirsch, Davidson,
Manson, Lombard, and others; but much additional in-
formation has been obtained from recent books of travel,
and from many official and unofficial publications dealing
with special countries, in which the facts as to disease-
prevalence have formed but a chapter, or even but a
paragraph. Of the many. medical journals from which
much useful information has been extracted it will suffice
to name, in addition to those mentioned above, the Journal
of Tropical Medicine, the various Indian journals for India,
the Sei-i-Kwai for Japan, the Medical Reports of the
Chinese Customs Service for China, and many American
and colonial journals for the United States and the
colonies. It has been impossible in the text to insert
references for every fact stated. Where references are not
given it may be accepted that the statement is based on one
of the authorities named in the list at the end of the book.

A few words must be said as to the classification of
diseases adopted in the following pages. In a work on
systematic Medicine some attempt to group diseases on
a scientific basis is of real importance. In a work such as
the present, which deals primarily with one aspect only of
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disease—its relation, that is to say, to the earth’s surface—
a purely scientific basis of classification is less necessary.
The book will, it is hoped, prove useful as a work of
reference; and in such works some convenient arrangement
of the material, to the end that any fact looked for may be
rapidly and easily found, is of the first importance. “To
say the truth” (as Sir Thomas Watson wrote in his
classical Lectures) “I shall consider convenience and use-
fulness in framing my plan, rather than an appearance of
scientific precision.” The only attempt made in these
pages to classify on an etiological or other basis will
be found in the separation of certain diseases of the
skin and those due to animal parasites from the large
group of other diseases. The last, forming the greater
part of the book, are grouped alphabetically. When
a malady is known by more than one name, the simplest
name or the one most frequently used has been chosen to
determine its alphabetical position. While this arrange-
ment has certain obvious disadvantages—as, for example,
the apparently greater prominence given to ainhum over
plague or malaria, and the grouping together of diseases so
wholly unlike as urinary calculus and scarlet-fever, typhus-
fever and gout, cancer and pneumonia—it has the great
compensating advantage of facilitating reference.

In the following chapters the greatest prominence is
of course given to the facts of the geographical distribu-
tion of each disease over our globe. In most instances
only a very brief account of the general characters and
etiology of the disease has been thought necessary, except
in the case of certain rare or little-known affections. The
history of each malady also, in most of the chapters, is little
more than a very brief summary. Only in the case of those
whose distribution has varied widely at different times (as
for example cholera, plague, and influenza), and where such
knowledge is essential to a complete understanding of the
relation of the disease to the earth’s surface, is the history
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given in any detail. Finally, after a statement of the
known facts as to the distribution of the particular disease
in recent times, the factors which have seemed to determine
that distribution are discussed as fully as space will allow.
The systematic arrangement of the material followed
throughout the book has seemed to render an index
unnecessary.

This book was begun in London, within easy access
of splendid medical and general libraries, and of every
authority upon its subject-matter that it was desirable to
consult. It has been completed in a foreign country where
no such facilities exist. In correcting the proofs I have
consequently been unable in many instances to compare
the facts and figures contained in them with the original
sources from which they are quoted, but solely with my
MS. notes and abstracts from those sources. Should any
errors thus have crept in I can only trust that they are
not of great magnitude, or such as to affect any conclusions
that I may have based upon them.

F. G. C

CONSTANTINOPLE,
Marck, 1903.
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BOOK I

GENERAL MEDICAL AND
SURGICAL DISEASES.






INTRODUCTION

THE GEOGRAPHY OF DISEASE, AND THE
FACTORS WHICH DETERMINE IT.

S

Y THE study which forms the subject of this volume differs in
many respects from a study of the geographical distribution of
more concrete objects, such as certain groups of animals, plants,
or minerals. Though constantly spoken of as if it were a material,
tangible entity, disease is, in fact, no such thing. It is only a
morbid phenomenon, or rather a group of morbid processes, in the
tissues of a particular animal organism. In the language of logic,
it is not even a phenomenon, but an epiphenomenon.

It is only in that class of diseases known or believed to be of
parasitic origin that there exists, in addition to the group of
intangible signs and symptoms which in ordinary language con-
stitute the disease, a tangible, palpable something, the distribution
of which over the earth’s surface may be justly compared with
the distribution of mammals or insects, herbs or trees. But, on
the one hand, it has not yet been shown that all, or nearly all,
diseases are of this character; and, on the other hand, even where
the parasitic origin of a human disease has been proved, it is well
to bear in mind that the parasite and the disease are not one and
the same thing, nor is their geographical distribution always or of
necessity identical. There is good reason to believe, for example,
that the parasites which are the known or suspected causes of
such diseases as cholera, blackwater fever, malaria, guinea-worm
disease, hydatids, and perhaps enteric and other fevers, may and
do exist for long periods together outside the human body, and
that there are uninhabited or sparsely inhabited tracts of the
earth’s surface where these parasites remain in the soil, or in

C. ]



2 INTRODUCTION

water, or in the bodies of the lower animals, and where the human
disease associated with them is only set up when man visits those
tracts. In other words, the area of distribution of some disease
parasites may be wider than the area of distribution of the human
disease caused by them. In these instances the disease has a
wider distribution potentially than actually. In others the reverse
may be the case, and the area of distribution of the disease may
at any given moment be actually wider than that of the parasite
which gave rise to it. This, however, is exceptional, and can
only occur in the case of certain affections of long duration, such,
for example, as elephantiasis arabum, where the symptoms of the
disease remain long after the filaria or other parasite which first
caused them has disappeared from the tissues.

Any deviation from the normal, physiological processes of
health comes into the category of disease. Such deviations are
as numerous in kind and causation as they are in degree. A large
proportion of them are due to local, temporary, individual causes.
Of the great group of diseases usually classed as surgical, perhaps
the majority would come under this definition. Fractures and
dislocations, burns and scalds, sprains and bruises, and generally
the class of injuries due to “accidents” are all of this character,
and a discussion of their geographical distribution would serve no
useful end. On the other hand there is a large group of diseases,
often classed as surgical, which are due, not to causes of the local
or transient character just alluded to, but to some more general
cause. Such diseases, for example, as “cancer,” certain forms of
ulcer, urinary calculus, mycetoma, ainhum, trachoma and other
eye diseases, though frequently needing the aid of the surgeon in
their treatment, are truly on the border-land of medicine and
surgery. They show more or less definite relations to external
influences, they occur in more or less definite geographical areas,
and hence a study of their geographical distribution not only
offers many points of interest, but is essential to the solution of
problems which the often obscure etiology of such diseases
presents.

While on the one hand, therefore, only a few of the diseases
commonly classed as “surgical” will come within the scope of
the present study, a very large number, on the other hand, of
the great group of “medical ” diseases will require consideration.
Even of these, however, not a few are due to other than general
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causes, or they present problems of comparatively little interest
to the student of geographical pathology, and will consequently
not be discussed here.

In the convenient, though not wholly satisfactory classification
of diseases usually adopted, it is customary to group certain
disorders together, such as the infective fevers, diseases due to
animal parasites, constitutional diseases and the like, and to place
the remainder in groups of diseases of the various *systems,”
such as the alimentary, the respiratory, or the circulatory system.
As knowledge advances the tendency is for these latter groups
to become smaller and smaller. - Many diseases which were
formerly classified as affections of the respiratory system (as, for
example, diphtheria, pneumonia, and pulmonary consumption),
of the alimentary system (as cholera and dysentery), or of the
nervous system (as cerebro-spinal meningitis) are now known or
suspected to be due to a specific infection, and are removed from
the general class to some more definite class, as that of the
infective fevers or infective granulomata. As such, their geo-
graphical distribution presents points of the greatest interest, and
will be discussed in these pages. But there still remains a
considerable number of affections which must, for various reasons,
be passed over here. Some— for example, many diseasés of the
genito-urinary and nervous systems—must be omitted because
their distribution, although presenting points of interest, is too
imperfectly known to be of value. Others must be passed over,
because their distribution, although more or less known, offers
no special points of interest, or because the conclusions to be
drawn from its study are quite disproportionate to the large
amount of space needed to fully set it forth.

A study of the geography of disease would serve but little
purpose without constantly bearing in mind the causation of the
various maladies dealt with. In no branch of Medicine has
knowledge advanced more rapidly in modern times than in
etiology. With improved powers of the microscope; with the
birth and development of the science of bacteriology; with an
ever-growing list of discoveries of parasitic infection in various
diseases ; with increased knowledge of the relation of disease to
surrounding conditions, and its possible carriage by such media
as air, water, milk, dust, fomites; and finally with a wealth of
new observations upon the part played by insects and by certain

1—-2



4 INTRODUCTION

of the lower animals in disseminating infection—much that was
formerly obscure and uncertain in the causation and mode of
spread of disease has been made clear.

A large number of maladies have now been shown, beyond the
reach of doubt, to be associated with the presence in the body
of certain parasites, belonging either to the animal world, or to
the still lower world of microscopic fungi. A still larger and
ever-increasing group of diseases are believed to be produced
in the same manner, though the specific organisms associated
with them have not as yet been identified. To these groups of
diseases the term parasitic, whether macro-parasitic, or micro-
parasitic, may be conveniently applied. Until within the last
few decades only a small number of diseases—such as scabies,
and the various affections brought about by the intestinal worms,
by the Guinea-worm and other comparatively large animal or-
ganisms—were regarded as in any sense parasitic. The great
majority of maladies were believed to be due to such causes as
excess or diminution of some chemical constituent of the blood
or tissues, or to some change in the chemico-vital processes of the
body, brought about by errors in diet, by chill, or some other
similar, non-living, agent. It is still permissible to suppose that
some diseases, as, for example, diabetes, myxcedema, and perhaps
scurvy, rickets, and gout, are of this character. But modern
research has not only shown that the large group of infective or
zymotic fevers are as truly of parasitic origin as the itch or the
fluke-disease, but it has also shown that such superficially different
diseases as elephantiasis and tetanus, leprosy and pneumonia,
chyluria and malaria, endemic h®maturia and pulmonary con-
sumption, are no less truly caused by parasites.

This process of gradually transferring diseases from the group
of affections of chemical or chemico-vital causation to the group
of parasitic diseases is constantly going on. A few years ago no
one would have ventured to regard pneumonia or rheumatic fever
as other than simple inflammatory processes, the result of chill.
But the one has been practically proved, and the other is suspected,
to be due to the agency of micro-parasites. It is, further, believed
by many that such diseases as *cancer,” scurvy, rickets, gout,
urinary calculus, and a host of others, will ultimately prove to be
of microbial origin. Some observers have even hazarded the
suggestion that practically all diseases which are not due to
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such obvious external causes as poison, fire and frost, lightning-
stroke or traumatic injury will be found to be due to parasites.

This view is an extreme one, yet not a little might be said
in its favour. Disease is essentially a vital process—a deranged
action, it is true, of living tissues, leading sometimes to their death,
but, even then, still a living, vital process. The proof, then, if
that were possible, that it is in all or most cases set up by the
action of a living thing, would only harmonise with what we
already know of its nature and results. Moreover there are very
few diseases that are certainly known to be brought about by the
sole, unaided action of non-living matter on the human frame.
Apart from the mineral poisons, and certain harmful gases and
irritating dusts, the inanimate surroundings of man seem to have
little power of producing disease in him, however potent some of
them may be for traumatic injuries. Even the irritating dusts
(such as those which set up certain well-known trade diseases)
can scarcely be regarded as the sole agent in causing the disease,
but rather as preparing the tissues for the action of harmful micro-
organisms. But the case is different with the living stf&oundings
of man. The human animal passes his existence, as it were, in
a medium of minute living organisms. The dust in the air he
breathes is loaded with them ; the water he drinks often swarms
with them ; the earth he walks on, the food he eats, the clothes
he wears, all contain and bring into immediate contact with his
body countless numbers of such organisms. Fortunately they are
imperceptible to the unaided senses, and still more fortunately
the vast majority are harmless. Some are, perhaps, beneficial, and
may aid in the natural functions of the human body. Others are,
and perhaps always have been, quite innocuous. Others again,
there is reason to believe, were originally injurious and capable
of disturbing the normal processes of healthy life in man, thus
producing disease, but, as generation after generation has gone by,
man has acquired an immunity to their attacks. In regard to
many such micro-organisms the immunity acquired is, it may be
supposed, not merely an individual immunity, but a true racial
immunity, transmissible from generation to generation, and truly
permanent so long as man shall continue to live in an atmosphere
of these particular organisms.

There are other micro-parasites which appear to be harmless
to man so long as he remains in health, but attack him and set up
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disease as soon as his powers of resistance are in any way weakened.
Whether by original endowment, or by gradual adaptation to the
needs of his existence, certain protective forces are now known to
exist in the blood and tissues of the human body, which combat
and destroy any harmful micro-parasites that may enter it. These
forces are believed to be partly of the nature of cells (phagocytes),
partly of the nature of chemical substances. Thousands of
harmful micro-parasites may enter the body with each breath or
with each mouthful, yet, provided the protective forces are present
in sufficient number and activity, the invading parasites are
destroyed or rendered harmless. But should these forces be
diminished in number or activity, as the result of depressing
influences, general or local disease is set up. Some of these
parasites appear to be widely diffused all around us; others are
found only in the more or less near neighbourhood of persons or
animals actually suffering from the disease they produce. As
examples of the former class may be named the various pyogenic
organisms. These exist, there is every reason to believe, in
considerable numbers, in the air or soil or dust, in most parts of
the world, and must constantly gain access to the healthy human
body; yet they do not set up suppuration unless and until they
reach a tissue the vitality of which has been already lowered by
chill or injury. In this group also may be placed some other
pathogenic organisms, as those of tetanus and, perhaps, pneumonia,
nasal catarrh, bronchitis, pleurisy, and others.

Finally there is a group of nocuous micro-organisms—including
the larger number of pathogenic organisms—which are fortunately
not found in abundance all around us, but only in the neighbour-
hood of a patient actually suffering from the disease they produce.
Some of these parasites, as, for example, those of certain of the
infective fevers, and the organism (not yet finally identified) of
syphilis, seem to be nocuous to most people, no matter what their
previous state of health, provided only that they are actually
introduced into the tissues, and that an immunity has not been
acquired by natural or artificial means. Others, as those of
measles and scarlet-fever, are specially nocuous to young children.
Some affect particular races. Some set up an acute febrile attack
of short duration, while others are the cause of prolonged, chronic
suffering and deformity.

Between the macro-parasites and the mijcro-parasites found
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in the human body, there is no true dividing line. The local
irritation and general reaction set up by the presence in the body
of a number of trichinz spirales, or of the echinococci of hydatid
disease, find their analogues in the ulcers of the intestine and the
febrile attack set up by the bacillus of typhoid, and in the bubo
and the acute fever and delirium of bubonic plague. It would
seem that a large proportion of the lower animal creation is
capable of inflicting injury on man. The mode of inflicting the
injury differs widely. Some animals have teeth and claws and
hoofs, with which they bite and scratch and kick. Others,
such as many snakes, the scorpion, tarantula, mosquito, flea,
and bed-bug can not only puncture or tear the skin but can
at the same time inject a poisonous substance, which may merely
cause local irritation or may be absorbed and produce general
symptoms and death. Others actually penetrate and take up
their abode in man’s tissues, in which they spend the whole or a
portion of their existence.

The term parasite may be held to cover not only the last-
named group, but also such organisms as lice, fleas, and bugs,
which do not themselves enter the tissues, but live on the surface
of the body and obtain nutriment from it. Closely analogous to
these are the intestinal parasites, such as the tape-worms, the
round, whip, and thread worms, which live in the intestinal canal,
and, as they do not penetrate to the tissues, may in a sense be
regarded as external parasites. A more serious form of parasitism
is that in which the parasite actually enters the tissues. Internal
parasites of this kind belong to very different zoological groups.
The highest are those of the Jnsecta class, such as the chigo, or
pulex penetrans. Slightly lower are the parasites of the Aracknida
class, such as the acarus of itch, and the demodex folliculorum.
Others belong to the sub-kingdom Annuloida, including the
parasite of hydatid disease, the Guinea-worm, the blood filariz,
and the many other, nematode and trematode, worms which will
be discussed in later chapters. Still lower in the scale of creation
are the amcebz found in some cases of dysentery and in the
contents of some liver abscesses; the protozoal organism of
malaria; and the large group of schizomycetes, or bacterial’
parasites, the true zoological position of which is still uncertain.

It would be beyond the scope of this volume to discuss in
detail the exact manner in which the micro-parasite produces the
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tissue changes which we call the disease. It is certain that in
many, it is possible that in all diseases of the acute infective
class, the multiplication of the micro-organism is associated with
the production of poisonous substances, or toxins, the absorption
of which leads to the febrile reaction and the other general
symptoms of the disease. The ultimate explanation of all disease,
whether acute or chronic, infective or non-infective, is still to be
worked out by the joint labours of the physicist, the chemist, and
the pathologist. The molecular repulsions and attractions of
different cells or varieties of protoplasmic substances, the chemical
combinations and decompositions associated with morbid cell-
changes, the altered functional activity of cells or tissues or organs
are all concerned in the production of the simplest disease.
A priori, nothing is perhaps more remarkable than that some
of the deadliest of human diseases should be due to the action of
the smallest and simplest of living creatures—organisms consisting
of a single cell of protoplasm, apparently differing in no way from
the protoplasm which is the ultimate constituent of the cells of
the human body itself. Yet this is no more remarkable than that
the union of a single atom of hydrogen, a single atom of carbon
and a single atom of nitrogen— that is to say, of three out of the
four main chemical constituents of the human body—should
result in the formation of prussic acid, one of the most deadly of
known poisons, the absorption of which into the human body
causes instant death. That there is any true analogy between the
two phcnomena it would perhaps be premature to suggest, but the
resemblance is at least a striking one.

It is unnecessary to dwell at greater length upon the subject
of parasitology, and the closely allied subjects of immunity and
the development of pathogenic from harmless organisms. For a
fuller consideration of these questions the reader is referred to
other text-books devoted to such subjects. No discussion on the
general causation of disease would have been complete without
some account, however brief, of what this comparatively new
science has taught us. It has discovered with certainty the cause
of many diseases, and it has shown in what direction the cause of
many others must be sought. Whether it is destined to explain
the causation of all disease and to reign supreme over the whole
domain of pathology, the future alone can show. For the present
it would seem permissible to retain the belief that at least
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some diseases are due to causes other than parasitic in their
nature. Some—as for example myxcedema, and, as many
believe, exophthalmic goitre—are almost certainly due to a
diminution or excess in the tissues of certain substances pro-
duced by the action of a particular gland or set of glands; and
there is nothing at present to show that the changes in the
activity of these glands, leading to such diminution or excess, is
in any way due to parasitic agency. Other diseases, such as
epilepsy, some forms of rheumatism, migraine, neuralgia, atheroma
of the arteries, paralysis agitans, aneurisms of non-syphilitic
origin, locomotor ataxia, chronic Bright's disease, waxy kidney,
lymphadenoma, Raynaud’s disease and many others, seem to
be due to disturbances in the chemico-vital processes of the
body or of special tissues, in the causation of which there is no
reason at present to suppose that living parasites have any share.

While the recognition of the parasitic origin of a large number
of diseases has thrown a flood of light, not only upon their
etiology, but upon their mode of spread and upon their relation
to surrounding conditions, it has not yet explained all that is
obscure in the natural history of disease. Even where—as, for
example, in the case of cholera or plague—the parasite has been
found, has been shown to be constantly associated with the
disease, and may, within certain limits, be spoken of as its cause,
there are still a number of phenomena in the bebaviour of the
disease which require explanation. These phenomena are par-
ticularly found in connection with the class of epidemic infectious
fevers.

The sudden and marked changes in the behaviour of the
two diseases just named, the great variations in prevalence and
intensity of a score of other disorders, the appearance of a
disease in one country and its disappearance from another, all open
up a number of interesting questions to which at present no
quite satisfactory answer has been found. It has been suggested
that all these phenomena find analogies in the insect world.
The idea is no new one. The close resemblances between the
behaviour of epidemic diseases and the flights and disappearances
of insects was clearly recognised and discussed by many writers
in the eighteenth century. Linnzus included in his published
works several memoirs by others on the subject. One of the
most interesting of the late Sir Henry Holland’s essays discusses
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the question at length. The knowledge gained since then by
the actual proof of the existence of micro-parasites as the
cause of disease—then only suspected—has scarcely altered the
character of the problem, though it has altered its terms. In
Linnzus’s time, when an author hazarded the suggestion .that
small-pox, measles, the plague and other diseases might be caused
by minute animals, he spoke of them as insects—‘“acari” of
different species. In Sir Henry Holland’s time the microscope
had already shown the occurrence in nature of animals still
lower than insects—of infusoria, and similar minute, lowly
organisms, and it was to these that the causation of disease was
tentatively ascribed ; while already the probability that other
still lowlier organisms existed and would ultimately be found,
was fully recognised.

The still lowlier organisms have now been found, in regard at
least to many diseases. And with their discovery, the terms of
the problem, as just stated, have changed. It is now known that
these diseases are not due to insects, but to forms of life infinitely
lower—almost, it would seem, at the lowest end of the scale of
creation. It is now known that if the general behaviour of these
diseases presents an analogy with that of insects, it is only an
analogy. The resemblance, it is true, is often very striking. Some
insects, for example, like some diseases, have permanent breeding-
grounds in special and relatively limited areas. They are numerous
here in some years, rare in others. They may change their
breeding-grounds. They migrate in certain years to other areas;
they fly in swarms or in small numbers; they take long flights
over thousands of miles and appear in countries where they were
before unknown; they disappear almost as suddenly as they
came, or they break up into patches, remain more or less per-
manently in the newly-invaded territory, or gradually die out.
In all these respects, their behaviour shows complete analogy
with the behaviour of such diseases as cholera or plague, influenza
or dengue.

But if the attempt be made to push the analogy too far, it
breaks down. Insects are highly organised creatures; they are
adapted to a highly developed form of social existence ; they are
sentient; many of them have extraordinary powers of intelligence;
and finally they are endowed with powers of locomotion, enabling
them to pass over distances which in some instances may be
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measured by hundreds of miles. But the lowly micro-organisms
believed to be the causes of plague or cholera, of yellow-fever
or diphtheria, have none of these characters. It is more especially
in their powers of locomotion that they differ from insects. They
have, indeed, alone and unaided, almost no powers of locomotion.
The most that an individual micro-parasite can do in this respect
is to wriggle over short distances in a liquid medium, and the
most that the mass of micro-parasites can do is to spread in a
saprophytic state by multiplication at the edge, as a patch of
ringworm spreads. To pass from one region of the earth’s surface
to another they are dependent upon the movements of other
things, animate or inanimate. They must be carried in the water
of a running stream; in the tissues of a man, a rat, or an insect;
in a bundle of “infected” goods; perhaps by the wind. Their
locomotion is involuntary. They cannot, as insects appear to do,
choose when and whither they will migrate. They cannot, when
their breeding-grounds become unsuited to them, or when their
supply of food seems failing, take wing in a body and fly, as
insects do, with almost conscious, intelligent, ordered movement
in a definite line to other and more hospitable lands. They seem
to be left—so far as locomotion is concemed—to the chapter of
accident.

Yet, in the natural history of many epidemic diseases there
are phenomena which it seems difficult to explain on the theory
of a mere accidental carriage of a micro-parasite. Much has been
written upon the “cyclical” character of many diseases. Not
merely such classical examples as influenza, cholera, and plague, but
other diseases, as diphtheria, scarlet-fever, small-pox, and measles,
have all shown a tendency to years of special prevalence, with
intervals of comparative inactivity. These “‘cycles” are of no
definite length ; the average for any given disease is often widely
departed from by that disease. But they exist, and to ascribe
them to a mere chapter of accidents is an unsatisfactory ex-
planation.  Still less satisfactory is it in regard to such diseases as
cholera and plague and influenza, which remain for long years
together confined to certain limited areas, and at irregular intervals
spread, without apparent reason, to a large portion or the whole
of the inhabited world. No doubt in such instances the acci-
dental carriage of the micro-parasite plays some part ; probably of
more importance are the wide variations which may be supposed
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to take place from year to year in the vitality and powers of
multiplication of the micro-parasite; possibly there is some
additional factor, still to be discovered, to explain fully all that is
obscure in the behaviour of these diseases.

What that factor may be it is difficult even to surmise. The
micro-parasites of disease are an integral part of organic creation.
Like all other living creatures they are subject to the laws of
evolution, of the struggle for existence, and the survival of the
fittest. They are perhaps preyed upon by other micro-organisms
or by creatures less lowly in the scale of creation. The anta-
gonism between different disease-germs has often been suspected,
though it has never yet been proved. From early historical
times it has' been repeatedly noted that an epidemic of one
disease has been accompanied by a lessening or a disappearance
of some other disease. But the experience of one epidemic has
been contradicted by that of another of the same disease else-
where or at a later date; and no proof has as yet been brought
forward of a constant, essential antagonism between any two
diseases, or the parasites that cause them.

But if there is no proved antagonism between any two disease-
germs, there may, for aught that is known to the contrary, be a
keen antagonism between one disease-germ and some other living
creature—animal, vegetable or fungoid. The wide fluctuations
from year to year in the numbers and activity of a given disease-
germ may perhaps- depend not only upon fluctuations in its own
vitality and powers of multiplication, but also upon fluctuations in
the particular creature of which it is the normal prey. Should
this prove to be the case, then it may be supposed that when the
latter are numerous and active the former will be destroyed or
kept within normal limits, and that when the reverse is the case
the disease-germ will flourish uncontrolled, and the disease asso-
ciated with it will become epidemic.

It may be that this, or something analogous to this is the
explanation of the “cyclical” variations of many epidemic
diseases. It presupposes, however, that a large portion, or even
a principal portion, of the life of a disease-germ is spent in a
saprophytic state, outside the human body, where alone it could
fall a prey to the other supposed living organism. It can scarcely
be applied in explanation of a large number of the infective fevers,
the micro-parasite of which appears to pass the whole, or almost
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the whole, of its existence in the tissues of persons actually
suffering from the disease. In regard to such diseases, if their
wide fluctuations from year to year are to be explained by fluctua-
tions in the number and activity of external forces, favourable
or inimical to the parasites of those diseases, it seems almost
necessary to suppose that these forces exist within the human
body. In other words, while it is necessary to suppose that the
virulence and powers of multiplication of disease-parasites differ
widely in different years, it is equally necessary to admit the possi-
bility that the receptivity of their human host, or his powers to
withstand their attacks, may also differ widely.

In olden days great epidemics were attributed either to such
highly improbable causes as eclipses of the sun or moon, combina-
tions of the stars or planets, the appearance of a comet or some
other celestial event; or to such possible causes as great and
unusual incidents upon this globe itself-—earthquakes, openings of
cracks and chasms in the earth’s crust, inundations and overflows
of great rivers, the pestilential emanations from the unburied
bodies of persons overwhelmed by famine, by war, or by some
great cataclysm. There is nothing to show positively that one of
these particular events has been the cause of any of the great
historical epidemics of disease. Famine and war bring many
diseases in their train, it is true, and the emanations from masses
of unburied bodies may lead to the local prevalence of certain
diseases; but none of the historical pandemics of cholera, of
influenza, of plague, of small-pox, or of any other disease has
been traced to such causes. It is impossible now to accept
so simple an explanation of a plague pandemic as the opening
of a hole or gulf in the earth, in Chaldea, whence issued a
pestilential vapour that struck all it met with the plague—an
explanation which satisfied the historians of the time of Marcus
Aurelius.

Yet in regard to these earth-changes or terrestrial spasms
and their relation to disease, it may be well perhaps to guard
against over-scepticism, and to admit the possibility that such
explanations of epidemics, though never absolutely proved in any
individual instance, may contain a germ of truth. Some twelve
or thirteen years ago one disease—influenza—swept round the
entire globe, and more than round it. This behaviour of the
malady was attributed by some to great inundations in China;
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while others pointed out the close resemblance between the
sweep of the disease round the earth and that of the dust raised
some years before by the great cataclysm of Krakatau, near Java.
That dust was believed to have been carried in the course of a
few months not once, but many times, round the world. While
the Chinese inundation theory was certainly wrong, as the
last pandemic began, not in China, but on the borders of
European and Asiatic Russia, the other suggestion is deserving
of some consideration. The analogy between the behaviour
of influenza and that of the dust of the Krakatau eruption is
at least as striking as the analogy, already discussed at length,
between the bebaviour of many epidemic diseases and that of
insect-swarms.  Attention, it will be remembered, was drawn
to this latter analogy long before the true causation of such
diseases was known; and, although the suggestion that these
diseases were actually caused by insects was later shown to be
wrong, yet it went strikingly near the truth in that it presupposed
an animate instead of an inanimate cause for them. May not
the suggestion that earth-changes or terrestrial shocks share in
the causation of epidemics go equally near to some other, yet
undiscovered, truth—the sought-for, but yet unknown something
which seems to be needed to explain all the phenomena of
_epidemic disease?

Attempts have been repeatedly made to classify diseases
on a geographical basis, grouping together those that have
a universal distribution, those that are found mostly in cold
or temperate climates, and those that occur mainly or solely
in tropical or sub-tropical countries. Such classifications are
always interesting, though they can never, from the nature of
things, be of a final character. With the exception of those dis-
orders which are practically universal, ‘almost no disease can
be said to have a permanent geographical distribution. Apart
from such marked examples as cholera, influenza, and the
other typical “epidemic” diseases, whose distribution varies
enormously from year to year, or from century to century, there
are many diseases whose limits of diffusion are not yet reached —
whose history is, so to say, “in the making.” Small-pox, for
example, has not, as yet, been introduced into New Guinea,
Tasmania, New Zealand, and many of the Pacific Islands. The
chigo has in the past few years spread for the first time in
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history over the continent of Africa and appeared in Madagascar
and India. Sleeping sickness is gradually extending over wider
and wider areas in Africa. Syphilis has not yet reached the
possible limits of its diffusion, and Greenland, parts of America,
and of South Africa have not as yet seen the disease-—though
it can scarcely be doubted that they will sooner or later, as their
traffic with the rest of the world increases. Plague has in the
past few years appeared in the western hemisphere and in many
places south of the equator; yet but a few years ago it was
held—and apparently with justice—that this malady could not
extend to the New World or to southern latitudes. Many other
examples might be quoted in illustration of the same fact, and of
the caution needed in any attempt to classify diseases on a
geographical basis.

Without aiming at any strict classification of this kind it will
suffice here to group together certain diseases whose distribution
over the earth’s surface has been more or less alike.

Some diseases have an almost world-wide distribution. Can-
cer, diarrheeal disorders, mumps, measles, pneumonia, leprosy,
rheumatism, typhoid fever, tubercle, whooping-cough, and many
others have occurred at some time or other in almost all parts
of the inhabited world. They have shown themselves quite
independent of lines of latitude or isotherms. .

Some diseases, as scarlet fever and diphtheria, are found mainly
in temperate or cool climates, and are rare or unknown in and
near the tropics. Others, as whooping-cough, cerebro-spinal fever,
rheumatic fever, scurvy, and typhus fever, though occutring to
some extent in all latitudes are more common or more severe, or
both, in the cooler parts of the earth.

In a few instances, of which malaria and dysentery are the most
striking, the reverse is the case, and the disease, though found
in almost all latitudes, becomes more common and more severe
towards the equator.

Many diseases are practically confined to warm latitudes;
among the most typical examples of this class are dengue,
mycetoma, liver abscess, phagedenic tropical ulcers, oriental sore,
yaws, the bilharaia disease, ankylostomiasis, the various filarial
disorders (elephantiasis, chyluria, etc.), the guinea-worm disease,
and many others.

Some have a still more restricted range and are found only
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in comparatively small portions of particular continents, as, for
example, verruga peruviana, ainhum and goundou.

Another important group includes certain diseases which
remain endemic in comparatively limited areas for long periods
together, and only at irregular intervals spread more or less widely
over the earth’s surface. To this class belong cholera, plague,
and yellow fever. The first of these three diseases has several
more or less permanent endemic centres in the Far East, all in or
near the tropics; yet as an epidemic it has spread at times to
almost all parts of the world. The second has also many endemic
centres, but of a less permanent character, and not all in or even
near the tropics ; its epidemic diffusion has in the past been quite
as wide as that of cholera. The third is endemic only on the
tropical coasts, eastern and western, of the Atlantic Ocean, and
its epidemic diffusion has been much more restricted than that of
either plague or cholera.

Ignoring for the moment the disturbing influence of season
and elevation above sea-level, the earth may be regarded as
becoming progressively warmer from the poles to the equator;
and this variation in temperature has clearly a powerful influence
upon the distribution of many diseases. But it is not the only
factor in determining their distribution, nor is it in all instances
the most important one. Even in regard to diseases caused by
micro-parasites the direct effect of temperature is by no means
uniform. The favouring action of warmth upon all living organisms
and the greater wealth and variety of the larger flora and fauna
of tropical and sub-tropical regions over those of the temperate
and cooler zones of the earth, might well warrant the expectation
that all such diseases would be more rife and more severe in the
former than in the latter.  Yet this can scarcely be said unreservedly
to be the case. It would seem that the influence of climate upon
disease is shown rather in regard to the variety of disorders met
with than to the frequency or intensity of each disorder. As
might have been anticipated, the disease-list is a longer one in
warm countries than in cold. In most tropical and sub-tropical
lands all, or nearly all of the ordinary diseases of temperate climes
are found to exist, while there are in addition others that are
unknown in the latter. The disease-flora is, in brief, richer in the
warmer regions of the earth. But when each disorder of temperate
climes is considered separately, and traced from the pole to the
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equator, it is not always found to become progressively more
common or progressively more severe. A gradation of this kind
was, it is true, mentioned above in regard to malaria and dysentery,
and to these may perhaps be added cholera and plague in their
epidemic manifestations. But a still longer list has already been
given of diseases which are commonest in temperate or hot
climates, and actually become rarer or less severe as the equator
is approached. It will, further, be shown presently that many—
almost the majority—of the ordinary infective fevers are most
prevalent in the cool and not the warm scason of the year. That
this seasonal variation in disease is due not solely to changes of
temperature but also to other factors—such as the closer aggregation
of people in houses, lessened ventilation, diminished sunlight in
the cool season of the year—there can be little doubt; and the
same or similar conditions may to some extent be held to account
for the distribution of these diseases, on a large scale, over the
earth’s surface. ' ,
The seasonal variation of diseases has an obvious, if indirect,
bearing upon their geographical distribution. In general terms
the diseases which have shown a tendency to prevail mostly in
the cooler season of the year, both in warm and cool latitudes,
have been small-pox, influenza, measles, diphtheria, croup,
whooping-cough, pneumonia, inflammatory affections of the re-
spiratory passages, typhus fever, erysipelas, cerebro-spinal menin-
gitis, puerperal fever, and rheumatism. On the other hand, many
affections of the digestive organs, as diarrhcea, dysentery, and
cholera, have always been most active in the warmer months.
Plague has been for the most part a warm-season disease in
temperate climates and a cool-season disease in the tropics.
Scarlet fever, relapsing fever, and many others have shown no very
definite or constant seasonal relations. In regard to a large
number of diseases, particularly those occurring in the tropics,
the seasonal variations have been less dependent upon temperature
than upon rainfall; in other words, they have been less a question
of the difference between cold and warm seasons than of the
difference between wet and dry seasons. In many warm countries
the whole course of social life is largely determined by the annual
recurrence, at a more or less constant date, of *the rains”; and
each period of the year—whether it be the commencement of the
rains, the rainy season proper, the decline of the rains, or the dry

C. 2
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season—has its own character in regard to the prevalence or
scarcity of some particular disease or diseases.

The influence of altitude above sea-level upon the distribution
of disease is far from uniform and is not always easy to determine.
The lowered atmospheric pressure and the lessened temperature
found at considerable heights are usually combined with a greater
freedom of the air from organic impurities, and with the presence
of a scantier population, living a more or less isolated existence,
and holding rare communication with the rest of the world. Such
conditions not only lessen the chances of the importation of
communicable diseases, but they are unfavourable to the pre-
valence and multiplication of the infecting material when imported.
Hence many diseases, as, for example, tubercle, cholera, malaria
and dengue, are rarer at high than at low levels. But in a large
number of instances a high altitude has proved no bar to the
epidemic, or even the endemic, occurrence of disease; and not
only those just named, but many other disorders that are most
common at low levels have prevailed with intensity at great
heights. ~ One disease—verruga peruviana—is found only at
altitudes exceeding 2500 feet above sea-level. The very obvious
fact that a high altitude in the tropics may present conditions of
climate and temperaturé and, consequently, of disease prevalence
resembling those of the temperate or cooler zones is well
illustrated by the behaviour of typhus fever. When that disease
occurs in or near the tropics it is only or mainly at considerable
heights, while in more temperate zones it prevails indifferently at
high or low levels.

From the early days of medical observation the character of
the soil has been thought to exert a powerful influence upon the
prevalence and distribution of disease in man. The obviously
unhealthy nature of many low-lying, marshy lands, the remarkable
and apparently arbitrary distribution of some diseases, and the
knowledge, which must have been acquired at an early period,
that a dry porous soil is much healthier than a moist, impervious
one, would all tend to encourage this view; and it was further
strengthened by the belief, at one time universally held, that
many diseases were due to ‘‘miasmas” or harmful emanations
from the earth. The subject is one that has scarcely yet been
finally worked out; but it would seem that what may be called
the strictly geological characters of a soil have a less powerful
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influence upon disease distribution than its physical properties—
its temperature ; its dryness or moistness; its perviousness or
imperviousness ; its purity or impurity in regard to contained
organic matter; and its relation to human dwellings. It has
long been known, for example, that a damp and impervious soil
is peculiarly favourable to the prevalence of consumption, lung
diseases in general, rheumatism, and other affections ; and there is
good reason to believe that it is a leading factor in the distribution
of diphtheria, and, possibly, of cancerous diseases. Cholera and
typhoid fever have shown on many occasions that they are largely
influenced by variations in the height of the water contained in
the soil. Diarrhceal disease, particularly the diarrheea of infants,
has shown a marked parallelism with the rise and fall of the
temperature of the soil. Yellow fever, typhus fever, and perhaps
plague, Mediterranean fever, and other diseases, have seemed to
require, or at least to be favoured by, the presence of organic
matter, and particularly of animal pollution in the soil.

Other pathogenic micro-parasites would seem to spend one
portion of their existence in the soil. The tetanus bacillus has a
wide distribution in many varieties of soil ; the bacillus of malig-
nant cedema is found mostly in soil containing much putrefying
matter, such as garden earth that has been recently manured ; the
anthrax bacillus, the actinomycosis fungus, the mycetoma fungus,
would all seem to be capable of living in a saprophytic state for
longer or shorter periods in or on the soil. The micro-organisms
of typhoid fever, yellow fever, plague, and many other diseases
are thought to possess the same power. The soil, further, plays
an important part in the diffusion of some of the animal parasites
to which man is liable. The chigo flea lives in or on warm sandy
soils or gn the earthen floors of human dwellings. Ankylostomum
duodenale probably spends the larval stage of its life-history in
moist earth, and is transferred to man either by means of food
that has been contaminated by the earth, or by actual earth-eating
(geophagy).

Finally, earth-disturbance on a large scale has been frequently
followed by the appearance of certain diseases in an epidemic
form. The diseases that have been observed to occur under such
circumstances have been malaria, blackwater fever, ankylosto-
miasis, and that form of fever to which the name of typho-malaria
or malarial typhoid has (probably erroneously) been given.

2--2
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The exact influence of racial susceptibility or immunity upon
disease-distribution is not always easy to determine. Differences
of race are so commonly proved to be associated with differences
in mode of life, in degree of “acclimatisation,” in amount of
exposure to infecting material, in readiness to take preventive
measures, and the like, that it is often far from easy to say
whether a difference in disease-incidence between any two given
races should not be ascribed to one or other of these factors and
not to a true difference in racial susceptibility. All that can
be positively stated is that some races do seem to be more
susceptible to certain diseases than others, while in a few in-
stances a true racial immunity may with some reason be suspected.
In the tropics, for example, the white races appear to be far more
susceptible to malaria, liver abscess, scarlet fever and typhoid fever
than the coloured races; while on the other hand they are much
less likely to become subjects of elephantiasis, chyluria and other
filarial diseases, the Guinea-worm, and many skin diseases, as, for
example, craw-craw, tinea imbricata, and pinta.

The African negro is peculiarly liable to tubercle, small-pox,
tetanus, and cerebro-spinal meningitis; and such diseases as
ainbum, goundou, and sleeping-sickness, and such parasites as
the filaria perstans, filaria loa, filaria diurna and some others are
solely or almost solely confined to the negro race. On the other
hand the negro enjoys a high degree of immunity from yellow
fever and, to a less extent, from malaria. To the skin diseases
named above as rare in the white races may be added yaws or
frambcesia, the frequency of which in any part of the world would
seem to be determined largely by the depth of colour—or in
other words by the amount of pigment in the skin—of the
population. The Mongolian races have shown themselves re-
markably susceptible to many of the infective discases, both acute
and chronic, and to ophthalmia and trachoma ; and a few animal
parasites, as for example distomum pulmonale and distomum
sinense, seem to be almost peculiar to them.

That insanitary conditions on the one hand, and, on the
other, man’s conscious efforts to remove these and to prevent and
control diseases of all kinds, have a very considerable share in
determining the distribution of disease can scarcely be questioned.
Sanitation and disease-prevention are both sciences of modern
growth. They are practised to a very limited extent in the large
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majority of territorial areas of which the inhabited earth is
composed, and are, for all practical purposes, entirely absent
from not a few. In only a very small number of countries can
they be said to have reached a high level throughout. In none
have they attained the possible maximum. Their influence,
therefore, upon disease-distribution is still far from being as
powerful as it might be. They have not yet apparently succeeded
in completely and finally removing from the face of the earth
any of the known diseases to which man is liable ; and it is easy
to point to a considerable list of disorders—tubercle, syphilis,
_diphtheria, cancer and others —which, in spite of human effort,
have, taking the world as a whole, become more instead of less
rife in recent times. But on the other hand there is a vast and
ever-increasing mass of evidence proving clearly that the control
of many diseases is very largely in man’s hands alone. A generally
raised level of personal and communal hygiene and an ordered
Public Health Administration in the more civilised countries
have not only markedly lessened the general death-rate from all
causes, but they have greatly reduced the power for evil of not
a few special diseases, and all but extinguished some. Even in
regard to the discases named above as bhaving become more
frequent in recent times, it was necessary to add the proviso
‘“taking the world as a whole,” for three at least of the four
named have become less prevalent or less fatal in those countries
where serious efforts have been made to control them.

In England, where more persistent, more general, and more
costly efforts to improve sanitation and control disease have been
made than in any other country, it has been clearly shown that
these measures as a whole have almost extinguished typhus fever,
dysentery, and malaria ; they have led to a marked reduction in
typhoid fever and pulmonary consumption ; and they have shown
that such diseases as cholera and plague may for long periods
together, and in spite of repeated importation of the infection,
be kept at bay and at least prevented from gaining any serious
hold upon the country.

Special health measures have succeeded in all countries in
controlling special diseases. The draining of marshes and swamps
has practically freed Holland and England from malaria; and
similar works, combined with a war against the malaria-bearing
mosquito, are leading to a striking diminution of the same disease
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in Italy, the West Coast of Africa, Cuba and elsewhere. Provision
of a pure water-supply and care to prevent the consumption of
fouled water have had an enormous share in controlling such
diseases as cholera, dysentery, and typhoid fever. Careful in-
spection of meat has proved wholly successful in many countries
in preventing trichiniasis. The muzzling order and other measures,
particularly those concerned with the importation of animals from
abroad, have almost extinguished rabies and hydrophobia in
England. The introduction of vaccination by Jenner at the
end of the eighteenth century led to an enormous diminution in
small-pox in all those countries where it was practised ; and the
disease has almost ever since been less or more prevalent just
in proportion as efficient vaccination and re-vaccination have or
have not been carried out. Methods of protective inoculation
against plague, typhoid fever, yellow fever and some other diseases
have been recently introduced with promising results; and in
regard to the first-named at least, the method has been so
extensively and successfully practised in India and elsewhere as
to rank already as an important factor in the local distribution
of the disease. Syphilis and other venereal disorders have been
controlled by judicious legislation and a healthier tone of public
and private morals. Scurvy is no longer the scourge that it was
at one time of gaols, barracks, and ships, and recent experience
has shown that even an Arctic expedition may be successfully
carried through without a single loss from this disease.

But when, on the other hand, no attempt is made to remove
insanitary conditions, and disease is allowed to run its own
course unfettered by any effort on the part of man to control
it, the results are very different. Every one of the maladies
named in the last two paragraphs, and a host of others—as
ophthalmia, diarrhceal diseases of all kinds, erysipelas, puerperal
fever, phtheiriasis and many other skin diseases, all the affections
associated with animal parasites—are not only more common,
but may literally run rife where man lives in the midst of filth
and refuse, where drainage and a pure water-supply are unknown,
and where organised public effort to control specific diseases is
absent or impotent.

In this #ésumé of present-day knowledge as to the influence
of different external factors upon the distribution of disease, the
large class of *communicable” disorders has, of necessity, been
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most frequently mentioned. It is disorders of this class whose
geographical distribution presents most points of interest and is of
real service in explaining their nature and causation. In the
diffusion of such diseases man’s movements must always take a
leading share. In the case of the chronic infective disorders, as
syphilis, leprosy and (perhaps) tubercle, man’s movements have
apparently been alone responsible for their spread. In the case
of the acute infective fevers this factor must also be an important
one in their distribution; though in regard to many, as was
pointed out above, it is probably not the only one.

Instances of the carriage of disease by man from one part
of the earth’s surface to another are innumerable—not only
by the movements of individuals but by the movements of
men in masses. Emigrants have carried leprosy and hydatids
from Iceland to Canada and the United States. Traders and
explorers have on countless occasions brought influenza, measles,
syphilis, small-pox, and many another disease to communities
where they were before unknown. Chinese labourers have been
the principal agents in the distribution of leprosy in Australia,
the Malay Peninsula, and the Far East generally. The great
movements of peasants in Russia, who leave their homes in
bodies and seek work in other parts of the country, have repeatedly
been the means of spreading syphilis, ophthalmia, cholera, and
other diseases. Beri-beri, plague, yellow fever, cerebro-spinal
meningitis and many others have been transported by ships over
thousands of miles, and often without losing any of their virulence
by the way.

The movements of men associated with war have proved to
be great factors in the distribution of disease. Here, no doubt,
mere movement is not the only factor at work, but it has largely
aided the other factors concerned. Typhoid fever, malaria, so-
called typho-malaria, syphilis, measles, scurvy, small-pox, have all
at some time or other been spread as the result of military move-
ments: Typhus fever was widely diffused in' Europe by the
Napoleonic wars, and rapidly diminished in prevalence when those
wars came to an end on the field of Waterloo. Leprosy was
carried by refugees during the disturbances in Crete a few years
ago to many parts of the Eastern Mediterranean. The Crusades
were believed to have aided in the diffusion of more than one
disease. It is, however, unnecessary to multiply instances further.
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There is scarcely a war in ancient or modern times which does
not furnish examples equally striking with those just quoted.

Pilgrimages to religious shrines have often aided in diffusing
disease. The great annual flow of Moslem pilgrims to and from
the western shores of Arabia has repeatedly been the means of
bringing cholera to the Red Sea and of spreading it widely else-
where ; and there can be little question that this annual concourse
of people also aids in distributing small-pox and other communi-
cable diseases less striking and less dreaded than these. The
same statement holds good for those gigantic gatherings of
pilgrims at bathing and other religious festivals at Hardwar and
elsewhere in India; the constant flow of Shiite pilgrims to the holy
burying-grounds of Kerbela and Nedjef near the Turco-Persian
frontier ; and the annual gathering and dispersal of traders and
peasants at the great fair of Nijni Novgorod on the Volga.

The geographical distribution of *communicable” diseases
depends not a little upon the channel by which they are trans-
mitted from man to man. This varies very widely. Some, as,
for example, syphilis, gonorrheea, ophthalmia, and possibly oriental
sore, yaws, and other skin diseases require that the actual secretions
of an infected person shall reach the whole or abraded skin or
mucous membrane of a healthy person before the latter can
contract the disease. The term contagious should be strictly
limited to this class of disorder. In others the transmitted
material is less gross, and, whether of the nature of a micro-
parasite or not, is given off by the patient’s body, exists in the air
about him, and is carried to a greater or less distance by the air.
In typhus fever this distance is perhaps only a few feet, in small-
pox it may be measured by fractions of a mile. The part played
by the air in the transmission of many other diseases has been
much discussed and is still uncertain. Dust, which is merely
a collection of particles, organic and inorganic, of * matter
misplaced,” may contain the germs of infectious disease or even
fragments of the dried discharges of the contagious diseases, and the
air carrying such dust may thus be the bearer of the disease.
Ophthalmia, there can be little doubt, is often spread in this
way; typhoid fever is thought by many to be a dust-borne disease;
and in the aerial diffusion of small-pox it is reasonable to suppose
that dust containing fragments of dried small-pox scabs is the
main carrier of the infection. Malaria, at one time regarded as
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the type of an air-borne disease, is now known to be carried
not by mere air-currents but by the agency of winged insects.

In the case of some diseases the infecting material is carried
by water. Cholera, typhoid fever, and dysentery are all spread
very largely, perhaps mainly, by this means. Goitre and urinary
calculus have been thought to depend upon the consumption of
particular kinds of water. The bilharzia disease, ankylostomiasis,
Guinea-worm disease and other affections caused by animal
parasites are certainly or probably spread by the agency of water.
Several parasites of this nature pass the larval stage of their
existence in the bodies of some minute fresh-water animalcule
and gain access to man in one of two ways—either through his
drinking water containing such infected animalcules or free larve,
or from the larva-containing water coming into contact with the
surface of his body.

Some water-borne diseases may be carried over considerable
- distances by this means. Cholera, the archetype of this class of
disease, has on several occasions been spread over a great part of
a large and populous city by a contaminated public water-supply ;
and there is good reason to believe that such immense streams as
the Elbe, the Volga, the Don, the Neva, and many other rivers have
been the means of carrying the cholera virus over very long
distances.

A large number of communicable diseases are transmissible
by means of infected clothes, linen, merchandise and other
fomites. The virus of small-pox, of scarlet fever, of measles, of
plague, and of many other diseases may cling to the furniture, the
bed-linen, the clothes, or any and every inanimate object that
has been in the near neighbourhood of a patient suffering from
the disease. In this position it may retain its virulence for long
periods together, and if such infected articles are moved to other
places they may carry the virus with them and reproduce the
disease elsewhere. By this means infective diseases have been
carried over much longer distances than they have ever been
carried by the air or by water. It has probably been one of the
most powerful means of distributing many communicable maladies;
and there is reason to believe that in many of those instances of
apparent carriage of infection by human beings from country to
country or from hemisphere to hemisphere, the infecting material
has really been carried in the clothes or belongings of the person,
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and not in his tissues. This must always be the case when the
infection has been carried over very long distances—distances
which take longer to traverse than the incubation period of the
disease. It must equally certainly be the case in those well-known
instances where a person has come from an area where a particular
malady was epidemic to another area free from it, and where,
though not himself developing the disease, his arrival has béen
followed by the appearance of the disease in other persons in
his immediate neighbourhood.

But man and his inanimate surroundings are not the only
means by which communicable disease is spread. The belief
that the lower animals are attacked at the same time as man by
epidemic diseases is almost as old as the history of disease itself.
In the early historical records of plague and pestilence nothing
is commoner than to find that a murrain among beasts and birds
or both prevailed at the same time as the human disease. Modemn
observation has shown more precisely the true relation of the
lower animals to disease in man. It has shown that man
obtains the infection of some maladies, as, for example, anthrax,
glanders, farcy, foot-and-mouth disease, and hydrophobia, solely,
or practically solely, from animals already suffering from
them. Such diseases are, in fact, essentially animal affections,
and only attack man by accident. It has further shown that some
essentially human affections may accidentally attack the lower
animals, which thus become the carriers of infection. Human
influenza is believed to be transmissible to horses, cats, and other
domestic animals. Diphtheria, or a disease closely allied to it,
has been seen in birds. A form of infectious pneumonia has been
known to attack parrots and be transmitted from them to man.
Scarlet fever may perhaps affect cattle; and it is still a debated
question whether the tubercular disease of cattle and other animals
is or is not transmissible to man. In at least one disease the
lower animals are not only capable of being attacked but appear
to be one of the principal means of diffusing the infection over
the ecarth’s surface. The part played by the rat in the spread
of plague will be discussed in the chapter on that disease, where
it will also be shown that mice, monkeys, bandicoots, squirrels,
cats, and possibly marmots and other animals may all be carriers
of the infection.

Many of the animal parasites to which man is subject pass a
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portion of their existence in one or other of the lower animals,
and here the animal must be regarded as an essential, indispens-
able link ih the transmission of the associated disease. Taenia
solium and trichina spiralis complete their life-history in the pig;
taenia mediocanellata in horned cattle ; bothriocephalus latus in
certain fish ; tenia echinococcus—the parasite of hydatid disease—
in the dog, sheep, or cattle. Such parasites can only pass to man
where he is brought into relation with animals, living or dead,
which are the subjects of them. Most of them gain access to his
body through eating imperfectly cooked beef, pork, or fish con-
taining them. Others, as for example taenia echinococcus and
perhaps ascaris lumbricoides, probably escape from the animal in
the excreta, and are conveyed to man in dirty drinking water or
by contaminated hands or food.

Still lower in the scale of creation, many members of the
insect family are found to act as the carriers of disease. House-
flies, mosquitoes, fleas, bugs, lice—any or every insect that may
crawl on the body of a person suffering from an infectious disease
or batten on his excreta, and then pass to the body of another
person, may be the means of directly carrying the malady, through
some portion of infecting material clinging to its legs or body,
Or the insects may carry the infecting material to milk, or
water, or solid food, which would then give the disease to any
one swallowing it.

In other instances the infecting material, or in other words the
parasite, actually enters the insect’s body. This would appear to
occur most usually, if not solely, in the case of diseases the
parasite of which exists in the peripheral circulation, and the only
insects capable of transmitting them are those which suck men’s
blood. The most dangerous insect in this respect would seem to
be the mosquito. It has been shown to be the principal carrier
of the malarial organism. A mosquito, though possibly of an
other species, is the extra-human host of the filaria sanguinis
hominis (F. Bancrofti), and probably of many other varieties of
filarize ; and strong evidence has recently been brought forward
that certain mosquitoes may be active carriers of the yellow fever
virus. Plague is also believed by some to be spread by the agency
of insects: not, however, by the mosquito, but by fleas and
other body-vermin found on man, on rats, or on other animals
suffering from the disease. The cockroach has been suggested
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as the possible host of some of the tenie to which man is
subject.

Finally, and as probably the lowest of all animals in the scale
of creation that are capable of becoming the hosts of human
parasites, must be named a fresh-water cyclops which has been
shown to act in this way for the Guinea-worm ; and it is far from
improbable that later observation will show that some similar
lowly organism is the extra-corporeal host of bilharzia hematobia
and other human parasites.

In the case of those human diseases, the parasite of which
passes half its life-history in some of the lower animals—whether
a mammal, fish, insect, or crustacean—it is clear that the
geography of the disease must be largely determined by that of
the particular animal in question. There are in fact three essen-
tials for the prevalence of such diseases—the parasite, the human
subject, and the extra-human host. The geographical distribution
of such diseases may differ from that of either of these essential
elements taken separately ; and in the absence of any one of them
it must rapidly die out. The influence, further, of such external
conditions as temperature, climate, elevation above sea-level, soil
and season, upon the distribution of the discase must be some-
what more complex than in the case of other diseases ; for such
influence must act not only on the parasite itself, and the re-
ceptivity of the human subject, but also on the numbers and
activity of the particular animal or insect which serves as the
extra-human host.

This rapid survey of the forces at work in determining the
geography of disease will, if it serve no other purpose, at least
show that the distribution of diseases is a highly complex matter.
In the case of each disorder to which man is liable, the areas of
the earth’s surface in which that disorder is met with, and its
differing degrees of frequency in different parts of those areas
must be regarded as the resultant of all, or of many of the
factors, the most important of which have been discussed in this
chapter.
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Description. This disease consists essentially in the ap-
pearance of a constriction or furrow at the base of one or more
toes. It is almost always the fifth or little toe; occasionally the
fourth, and never any of the others that is affected. It is at first
quite painless. The furrow becomes deeper and deeper, as if
the toe had been tightly ligatured with wire or string; ulceration
sets in ; there is great pain and discomfort in walking, and the toe
finally separates by gangrene or is removed by a surgeon or by
the patient himself. The process may last several years; one
case, in South Carolina, lasted for 50 years. Its etiology is quite
unknown ; of recent years some observers have adopted the view
that it is only a form of leprosy, but this view is combated by
others.

History. Attention was first called to the existence of this
disease on the West Coast of Africa by Clarke in 1860, in a paper
read before the Epidemiological Society of London. Later it was
described by Corre, Crombie and other observers. But of the
history of the disease itself almost nothing is known.

Geographical Distribution. FEurope. The disease has
never been met with in Europe. Ehlers has recorded an example
of “ainhumoid ” mutilation of the little toe by leprosy in a Greek,
and shares the opinion of Zambaco Pasha and others that ainhum
is only a form of leprosy. But this theory is still awaiting proof,
and up to the present no certain case of ainhum has been seen in
Europe.

Asia. In Asia the existence of the disorder has apparently
only been demonstrated in India and China. In India ainhum
is far from common, but is occasionally met with. Over thirty
years ago a French naval surgeon recorded cases occurring in
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Pondicherry among Indians of the Tamil race!. Elsewhere in
India there are reports of cases from Calcutta, Bombay, Dacca,
and Goa. Recently a case of ainhum, or of a condition closely
resembling it, was observed in South Sylhet, Assam? The patient
in this instance was a Hindu washerman, a native of Sylhet; but
the ainhumoid condition was complicated by the presence of
marked keratosis of the palms of the hands and soles of the feet.

It is only within recent years that ainhum has been recognised
in China. Hichins states that he has seen three or four cases of
the disease at Ningpo, on the east coast of China, in the course
of ten years®., Maxwell speaks of a case reported from Swatow,
and also records another seen by himself in Shang-po in southern
China early in 1899, in which the patient presented the character-
istic affection of the little toe ; but some 16 months later the man
was found to present unmistakable symptoms of leprosy*. It is
uncertain whether ainhum exists in the Pacific Islands.

Africa. Whether ainhum occurs to any extent in northern
Africa is not known. In Egypt the only mention of its occurrence
appears to be the record of certain cases at Cairo and Suez. At
Massowa on the Red Sea coast it is said to be unknown®. In
Algeria it has been seen (at Algiers).

The principal seat of ainhum is the West Coast of Africa. The
larger number of records of the disease come from the Gold Coast,
but it is found in many other parts of these shores, including
Senegambia. The Yorubas call it “ayin,” the native word for
a file; while the word “ainhum,” commonly applied to the
disease, is apparently derived from the language of the Nagos
tribe, and means “to saw.” Other tribes call it “guduram.”
The exact distribution of the disease in this part of Africa is
uncertain ; but the Kroo negroes seem to be the most liable
to it. One typical case, at least, has been seen in British Uganda,
in eastern Africa.

Ainhum is also said to have been seen among the Kafirs in
South Africa, but fuller information on this point is wanting.
On the island of Nossi-Bé, near Madagascar, and in Réunion

V Collas, Archives de Méd. Navale, 1867.

* Dalgetty, Journal of Tropical Medicine, March, 19oo.

3 Medical Reports of the Chinese Customs. No. 35 (1897-8).
4 Journ. Trop. Med. Dec. 1900. % Rho.

¢ Cook. Journ. Trop. Med. Junme 1, 1901.
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cases of the disease have been met with. In the former island
it is known by the native name of “faddiditi.”

America. Ainhum has been observed in negroes in some
parts of the United States, especially in the south. Thus there
are records of occasional cases in North and South Carolina, in
Louisiana, in western Virginia, and of one in Washington. It
has also been observed in Philadelphia and even in Canada, in
negroes coming from North Carolina.

It is present, but probably rare, in the West Indies; cases
are known to have occurred in Trinidad, in St Thomas, and at
Havana. '

In South America Brazil would seem to be the only country
where ainhum has been seen to any extent; and probably, next
to West Africa, the disease is commoner in Brazil than anywhere
else. Moreira' from personal observation says that nearly all
the cases originate in the towns of Bahia, Rio de Janeiro,
and Pernambuco, and in Buenos Aires in the Argentine
Republic. In none of these places is the affection really a
common one ; and generally in Brazil it is thought that ainhum is
now rarer than it used to be. This has been explained by the
decrease in the number of African negroes among the inhabitants,
and also by the supposition that the offspring of negroes, born in
Brazil, may be less susceptible than their parents. It is perhaps
commoner than it seems to be, for, as Da Silva Lima first pointed
out, many of the affected negroes do not apply to a medical man
for treatment, but either cut off the affected toe themselves or get
a companion to do it for them.

In Georgetown, British Guiana, one observer is said to have
seen as many as twenty cases®. "

Factors governing the Geographical Distribution.
Ainhum is to some extent a racc disease. The large majority of
cases are found in the negro races. Hence it is mainly found
where these races exist, as on the West Coast of Africa, in the
coast towns of Brazil, and in the southern States of America.
But while the negro race is most prone to it, it has also, ex-
ceptionally, been seen in Mongols in southern China, in Hindus

! Monatshefte fiir prakt, Dermatologie. Translation in _Journ: Trop. Med.
March, 19o1.
2 von Winckler, quoted by Moreira, /or. cit.
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History. The oldest references to the existence of beri-beri
are found in Chinese medical writings. The word Aak-%¢ is said
to occur in a work dating as far back as the year 200B.c. The
disease is also said to be mentioned in a Japanese medical treatise
of the ninth century of our era. In the seventeenth century there
is mention of it in the East Indies and in India. Its appearance
in the Western Hemisphere is apparently an event of recent
occurrence, as it was not until the year 1866 that it became
epidemic in Brazil—a country which is now one of the principal
endemic centres of the disease in the west.

Recent Geographical Distribution. Principal Endemic
Centres. The geographical distribution .of beri-beri is not a
constant one. There are certain portions of the earth’s surface,
principally in or near the tropics, where the disease appears to be
more or less permanently endemic. But, as the infection can be
carried for long distances by the movements of human beings,
it is frequently appearing in places hitherto free from it; and as,
in some of these places at least, it finds conditions which favour
its existence, the limits of its prevalence appear to be constantly
widening.

Beri-beri was first recognised and described by Dutch
physicians in the Dutch possessions in eastern Asia, and this
part of the world is still one of the principal seats of the disease.
A widespread epidemic in Brazil in 1866 drew increased attention
to the malady, and since that time it has been closely studied in
many countries where it has prevailed as an epidemic or become
more permanently domiciled.

In the Malay Peninsula and the adjoining archipelago beri-beri
is among the commonest of disorders. Its prevalence from year
to year varies considerably, and in some years it becomes truly
epidemic. It probably never disappears altogether. In the
Straits Settlements it was unusually active in 1895, but has been
somewhat less so since ; in 1896 the number of cases admitted to
hospital in the Settlements was 2057, in the next year exactly one
more (2058), and in 1898 only 1329. A remarkable outbreak,
however, was observed in the latter year in the Singapore Prison.
Gaols are notoriously liable to be the scene of outbreaks of
beri-beri, but this prison had been practically free from the disease
from 1885 to 1897, only two cases being recorded in the whole
period of thirteen years; at the end of 1897 one or two cases
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occurred, and in 1898 as many as 124 of the prisoners were
attacked by the disease’. Similar instances have been recorded
in other places.

Throughout the East Indian Islands beri-beri is endemic to a
greater or less degree. Whether it is so in each of the numerous
islands of the group is uncertain. It is undoubtedly common in
Labuan, British North Borneo, Sumatra, Java, Celebes, the Mo-
luccas, and in many other smaller islands ; prevailing in some, as
for example Borneo, specially on the coasts, in others becoming
epidemic at times among labourers in the mines or on the
plantations. Its degree of prevalence varies considerably.
In the men of the Dutch army in the Netherlands-Indies
(European and Asiatic) the recorded cases have diminished in
recent years®, but whether this indicates a lessening prevalence
of the disease generally or has been due to increased precautions
to prevent its development among the troops I am unable to state.

The evidence that beri-beri is a common disease in Siam,
Annam, Tongking, and Cochin China is less conclusive. It is
probably not a conspicuous disorder in Siam, as some recent
writers on the prevailing maladies of that country make no
mention of it. In 1892 or 1893, however, a severe epidemic
occurred in a gaol at Bangkok and caused a high mortality.
In Annam and Tongking it is said to be met with in the form of
sporadic cases and also in localised outbreaks.

In China beri-beri is said to have been endemic for ages, but
to be comparatively rare in the present day (Scheube). Manson
states that it has been seen in Shanghai, Tsuchou, Wanchow,
Foochow, Amoy, Swatow and Fatshan, and mentions several
epidemics that have occurred in the past in the gaol and among
the native population at Hongkong. It appears to be seen with
great frequency in the last-named island ; in 1899 alone as many
as 197 deaths from this disease were recorded as occurring there
among the Chinese population, the highest mortality being in the
months of October, November, and December. In Swatow an

! In 1898, of 25,345 admissions to the hospitals of the Straits Settlements
with 4139 deaths, 1329 admissions and 420 deaths were attributable to beri-beri
(Medical Report of the Straits Settlements, for 18¢8).

? The number of cases of beri-beri in the Dutch army in the East in 1893
was 6174; there were 4994 in 1894; 5676 in 1895; 5780 in 1896, and only
2238 in 1897.

3—2
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epidemic of beri-beri prevailed in 1895. It is certain therefore
that it does exist in China, and the statement that it is rare there
probably needs modification. The Chinese elsewhere seem to be
specially liable to it; and in Calcutta, for example, the disease is
practically confined to the Chinese inhabitants of that city.

Japan is almost as important an endemic centre of beri-beri
as the Malay Islands or Brazil. The disease is said to be met with
in all the islands of Japan, from north to south, and in the interior
as well as along the coasts, but particularly in large, low-lying,
damp, overcrowded cities. Further north the disease has been
seen in the Russian island of Sakhalin, but it is doubtful whether
it is endemic here'. It has also been met with in Formosa.

There is little mention of beri-beri in the Philippine Islands,
but in New Guinea it is endemic in places. It is at times very
prevalent in the crews of the pearling fleet in Torres Straits. Tn
Australia beri-beri was until recently believed to be unknown, but
lately a small epidemic occurred among a group of West Australian
natives and also among Chinese on the eastern sea-board of
Australia®. I find no mention of the disease occurring in New
Zealand, but it is said to have been recently introduced into Fiji?
New Caledonia, and the Society Islands, and perhaps some other
islands in the Pacific.

Turning to the West it is found that in Burma beri-beri is
believed to be endemic, and has in recent times been epidemic as
far inland as Mandalay’. In India the Telugus from the East
Coast and Northern Circars appear to be peculiarly liable to this
disease ; in 1897, out of a total of 137 cases of beri-beri recorded
in the native army in India, as many as 135 occurred in Madras
regiments, and nearly all the patients were of the race just
mentioned. Less frequently the disease is observed on the
Coromandel coast, in the Carnatic, and on the Malabar coast,
and it probably exists in the interior, but to what extent is
uncertain. It is constantly seen in Calcutta, where the Chinese

! In the Russian health statistics there is no mention of beri-beri.

2 Molloy (7rans. Intercolonial Med. Cong., Australia, 1892) suggests that
beri-beri is endemic in Australia ; and Graham (Australian Med. Gasette, Nov.
1893) describes an allied disease as epidemic among the Chinese in Sydney.
See also letter from Neil MacLeod, M.D., Brit. Med. Journal, Aug. 14, 1897.

3 Probably by plantation labourers from Japan.

4+ M. J. Eyre, M.B,, Lt.-Col. LM.S. (/ndian Med. Gazette, Jan. 19oo),
furnishes some details of recent prevalence of beri-beri in Burma.
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community in particular suffer greatly from it, cases of the
disease being daily treated at the Medical College and other
hospitals. In Ceylon it is said to have been very common at
one time, but to have now become very rare.

As south-eastern Asia is the principal home of beri-beri in the
Old World, so is Brazil its most important seat in the New World.
Since the great epidemic of the disease here in 1866 it appears to
have remained more or less permanently established in the country,
occurring in all parts of it, and at times becoming epidemic. In
Rio de Janeiro beri-beri has recently been unusually active; in
1898 from 15 to 20 deaths from the disease were recorded in
some weeks, and it was never absent from the mortality returns as
a cause of death in a single week. It is said that ‘“at first it was
principally men in the navy who fell ill with beri-beri, next the
soldiers on shore, chiefly those of the police, but now [May, 1898]
we observe the sickness has in the same manner attacked private
persons without exception of sex and social position’.” So pre-
valent did the disease become  in Rio de Janeiro on this occasion
that it was mentioned, along with yellow fever, in the President’s
annual address to Parliament, as a matter requiring the attention
of Government.

In Paraguay beri-beri is said to have been epidemic in the past;
whether it exists there now, or in any other country of South
America besides the Brazils, may be doubted. I find no mention
of it as a cause of death in recent reports from Uruguay? and the
Argentine Republic, but attention has been called to the oc-
currence in British Guiana of cases of multiple neuritis which
present many points in common with beri-beri and would very
probably be unhesitatingly classed as examples of that disease if
met with in a country where it is known to be endemic®

Endemic Centres of lesser Intensity. There remain to be men-
tioned certain other portions of the earth’s surface where beri-beri
has been met with and is perhaps endemic, but where the disease

U Public Health Reports (Washington), 1899.

* T. W. N. Greene (Brit. Med. Journal, Jan. g, 1898) states that cases are
often seen in the British hospital at Monte Video, but they are mostly in men
of the Brazilian navy. In 25 years he never saw a case outside hospital, either
in the interior of Uruguay or in its capital, and therefore concludes that the
disease is not endemic there.

3 Fowler, Journal of Trop. Med., May, 1900.
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is apparently less widely prevalent than in either south-eastern
Asia or the Brazils. It has been seen in many widely separate
parts of the African continent. In German East Africa cases
are occasionally recorded'; in British East Africa it apparently
occurs only on the coast and as an importation from Asia. At
Massowa on the shores of the Red Sea it is said to be unknown;
but cases have been seen at Aden and also at Zanzibar. On the
West Coast the disease is certainly observed in the Gambia, from
one to four cases being returned in most recent annual reports
of the Colonial hospital there.

In the Belgian Congo beri-beri is probably still more prevalent;
it is said to be rare and benign among the white residents, but is
more frequent among the natives. The labourers, both of black
and yellow races, employed on the railway here suffered terribly
from the disease. It raged severely among the native inhabitants
in 1891-2, but has been much less prevalent since—a result
which has been ascribed to an improved régime, and particularly
to greater care as to diet’. In the Cameroons, on the other hand,
beri-beri has not been seen?

To what extent beri-beri exists as an indigenous disease in
South Africa it is not easy to say. A few cases are admitted in
some years to the Durban Hospital, and in 1898 as many as ten
came under treatment ; two of which were in European residents
of Durban who had never been outside the colony. In some
other years the few recorded examples of the disease in Durban
have been recognised as importations from elsewhere. At Pieter-
maritzburg it is said to be far from infrequent, occurring not only
among the coolie class but also among the European inhabitants.
In Mashonaland beri-beri is sometimes seen in the natives but
never in the white population.

Madagascar was the scene of an epidemic of beri-beri in
1866-7 which prevailed at Diego Suarez, in the extreme north of
the island, and though the disease is said not to be endemic in
the island generally, a few cases have been seen in the capital.
A disease of a peculiar character, described as ‘““acute anamic
dropsy,” prevailed in Mauritius in 1878 and 1879 ; it presented

! Ref. in_Janus, 1896-7, p. 389.

2 Congres Nat. & Hygitne et de Climatologie Méd. de la Belgique et du
Congo, 1897.

® Plehn, Janus, 1896-7.
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some points in common with the moist variety of beri-beri, but
differed from it in many important respects, ‘“especially in the
absence of paralysis, in its more evident transportability by human
intercourse, by its attacking almost the whole population of certain
districts, and by the much smaller mortality [in proportion] to the
numbers affected.” A similar disease is said to have prevailed in
Assam and Lower Bengal in 1877-80, and the outbreak in
Mauritius was ascribed to importation from India. Neither this
disease nor true beri-beri is now endemic in Mauritius.

In St Helena, on the other hand, the disease has certainly
been seen recently. In the (unprinted) hospital reports of the
colony for 1897 and 1898, as many as 13 cases of beri-beri are
included in the returns of the first year, and 8 cases with one death
in those of the second. No details are furnished as to their
source ; but, unless they were examples of imported infection and
if the year in question was not an exceptional one, they would
indicate a considerable degree of prevalence of beri-beri in the
island, for in 1897 the number of cases of this disease exceeded
those of any other, and in 1898 were only exceeded by cases of
diseases of the skin, nervous, and respiratory systems. In the
Island of Ascension also a serious outbreak, spoken of as a
“recrudescence,” of beri-beri occurred in 1898 among Kroomen
stationed on the island .

It must be regarded as doubtful whether beri-beri exists as
an endemic disease in any part of the North American continent
or the adjoining islands, though it has frequently been imported
to their shores. It is said to have been recognised (though
whether as an indigenous or exotic disease is not stated) in Cuba?,
Guadeloupe, and other islands of the Antilles. A few cases are
occasionally mentioned in the health returns of Jamaica and of
Trinidad. Cases of a form of peripheral neuritis, supposed to be
beri-beri, have been reported as occurring in fishermen on the
North American coast.

Imported Cases of Beri-beri. There are many other countries
and islands to which beri-beri has been occasionally imported,
and without becoming even temporarily endemic has remained

Y Report on the Health of the Royal Navy for 1898.

2 Beri-beri is perhaps endemic in Cuba; occasional cases of and deaths
from the disease are observed at the present day at Havana; and it was
alarmingly prevalent at Matanzas in December, 1897.
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entirely, or almost entirely, confined to the persons who have
imported it. Cases of the disorder are frequently admitted to
the Seamen’s Hospital at Greenwich, the patients being usually
from ships newly arrived in the Thames, but not infrequently the
disease develops in the Asiatic crews of vessels which have been
lying up in the river for several months. A very large number
of instances of the carriage of infection of beri-beri by sea over
long distances are on record, and in this way the disease has been
imported to the coast of California, to New Jersey, to the Bermudas,
to many English and probably many continental ports, to Cayenne
in French Guiana, to South Africa, and to many other parts of
the world. There would seem to be almost no limit to the
distance over which beri-beri can be transported by ships, and
sea-carriage is apparently the principal means by which the disease
has been and is being diffused over the earth’s surface.

Ship Epidemics. Ships, indeed, under certain conditions, seem
to be peculiarly favourable, not merely to outbreaks of beri-beri
among the crews, but to its persistence for very considerable
periods, not only in the men originally attacked but even after a
complete change of crew. Such outbreaks, which are apparently
often associated with, if not due to, conditions of dirt, over-
crowding, bad ventilation, and an imperfect dietary, were perhaps
more common in the past than they are at the present day. In
former years quite one-fourth or more of the personne! of the
Japanese navy were, it is said, annually attacked by the disease.
- Examples of quite recent occurrence are also not wanting. Thus
in December, 1896, the barque “Lodestar” arrived at Falmouth
from Rangoon with a cargo of rice. During the voyage, when
near St Helena and already 92 days at sea, two men developed
symptoms of beri-beri, and later the whole crew were attacked
by the disease and three died. Subsequently this barque was sold
to German owners, was re-christened the “Steinbok ” and entirely
remanned, mostly by Norwegians and Swedes, shipped in Amster-
dam. On January 27th, 1898, she sailed from Java for New York
with a cargo of sugar; she touched at Bermuda in June, and
reported that on the voyage the whole of her crew, with one
exception, had developed symptoms of beri-beri. It is important
to add that as this boat had visited Java, where this disease is notori-
ously prevalent, the second outbreak may have been due to a fresh
infection, and not to persistence of infection from the first out-
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break. Another notable instance was that of the s.s. “Nour-el-
Bahr” in the coastguard service on the Arabian coast of the Red -
Sea. She arrived in the Camaran roads on September 21st,
1898, and in the middle of November twelve of the crew, all
Indians, fell il with beri-beri. This was a new boat, freshly
arrived from Genoa where she was built, and the crew of 33
(28 of whom were Indians) had left Bombay seven months
before the appearance of the disease. In this instance, unless
it was of local origin, the infection must have remained latent
for seven months after its importation from-Bombay. In the
same year a remarkable outbreak of beri-beri occurred on a Brazilian
man-of-war, the * Benjamin Constant.” She was sent with a crew
of 250 officers and men to the north of Brazil on a voyage of
instruction, and in the harbour of Para beri-beri broke out. She
went on to Pernambuco, and during the voyage ten men died of
the disease. In the harbour of Pernambuco eight more men died,
and 10 officers and 65 men of the crew were affected by the
malady.

In some of these and similar instances of outbreaks of beri-
beri on board ship the insanitary conditions already briefly men-
tioned have seemed to contribute powerfully to the development
of the disease. Manson has described in lurid detail the hot,
steamy atmosphere in which the crews of some ships live, and the
“sodden state” of the dark, damp, overcrowded, unventilated
places they sleep in. Coming from a warm climate into cooler
British waters they light fires, block up every means of ventilation,
and bring about *‘a very good imitation of the tropical conditions
the germ of beri-beri requires for its development.” ‘“In other
words,” it is added, “these lascar sailors create an incubator on
a large scale, which, should it chance to contain a beri-beri germ,
quickly becomes extensively infected and lethal.”

Epidemics in Institutions. 1t is a well-recognised fact that the
inmates of schools and gaols in the countries where beri-beri is
endemic are particularly liable to suffer from the disease. The
example of the Singapore prison has already been quoted, and a no
less striking instance is found in a severe and fatal outbreak which
occurred in the Rajabhmandry gaol in the Madras Presidency in
the year 1898'. Labourers in mines and on plantations, or

1 Report on Sanitary Measures in India in 1898-99, p. 21. Parliamentary
Faper, Cd. 397.
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employed in large engineering operations, also appear to be pecu-
liarly prone to its attacks. At Banka and Billiton, in the Eastern
Archipelago, the tin-mining population has frequently suffered from
beri-beri. In Borneo, where beri-beri is regarded as essentially
a jungle-disease, coolies labouring on the estates are frequently
attacked by it. In the Belgian Congo the labourers employed in
constructing the railway suffered terribly from the disease. In
Japan it is said to be particularly prevalent in the mining districts
of Kiushiu.

In like manner bodies of troops have from time to time been
attacked by beri-beri. At Atjeh in Sumatra the troops have
suffered severely from it. In the Japanese army it was very
prevalent in former years.

It is probable that in all these instances overcrowding and
bad hygiene play an important part in fostering the disease.

Finally the occurrence of remarkable outbreaks of beri-beri in
lunatic asylums has to be mentioned, as opening up some difficult
and hitherto unsolved problems in the etiology and epidemiology
of the disease. A well-known example is that of the Tuscaloosa
Asylum, in Alabama, U. S. A. In this institution, which usually
contains some 1200 inmates, a few cases of beri-beri developed at
the end of 1895; they were not severe or apparently of an
infectious character. But in the very hot and dry summer of
1896 the disease became epidemic in the asylum, 71 cases in all,
of which 21 ended in death, being recorded. The larger number
of the patients were white persons, but negroes were also attacked,
and in them the disease was more severe and fatal.

An analogous outbreak occurred in the Richmond Lunatic
Asylum at Dublin in the years 1894-97. The disease first
appeared here in the autumn of 1894, and by the end of the
year it had attacked no less than 174 persons, and caused 25
deaths. The building was much overcrowded at the time, and
there seemed to be little doubt that this had in some way con-
tributed to the outbreak. In 1896 there was a fresh epidemic of
the disease in the asylum ; it was somewhat milder than the first,
and was the cause of only 115 attacks and 8 deaths. In the
following year a third outbreak occurred, and in this no less than
246 persons suffered from the disease and 11 died. The cause
of this, as of other asylum epidemics of beri-beri, has hitherto
remained obscure. About the same time smaller outbreaks of
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the disease occurred in the Suffolk County Asylum at Melton in
the winters of 1894-5 and 1896-7; and in 1895 a similar
epidemic was reported from the Arkansas State Asylum at Little
Rock, Arkansas State. A few cases of an analogous disease have
also been observed in at least two German lunatic asylums', and
in a French asylum at Saint Gemmes-sur-Loire (Le Dantec).

1 Conolly Norman, F.R.C.P.E, Brit. Med. Journal, Sept. 14, 1898.



BLACKWATER or
HAMOGLOBINURIC FEVER.

General Characters and Etiology. Hamoglobinuric
Fever or Blackwater Fever is by some regarded as a severe form
of malarial infection, by others as a distinct and separate disease.
It is characterised by fever; the passage of dark, almost black,
urine ; bilious vomiting ; severe lumbar pain, and other symptoms.
It usually attacks European residents in those countries where it
is endemic in the second or third year after their arrival. It is
one of the most deadly diseases that have to be feared by the
European compelled to reside in tropical Africa, or in the
other countries where it prevails. Its relation to malaria and to
the tick fever of cattle will be briefly discussed later. Its exact
etiology is unknown. Blackwater fever is essentially an endemic
disease, but it can take on epidemic characters both in countries
where it is permanently endemic, and occasionally in other
countries where it is not usually met with.

History. The disease was first described by French naval
surgeons, who observed it in the island of Nossi-Bé¢, off Madagascar.
Comparatively little is known of the history of. the disease itself.
It is possibly only of recent introduction into India, as the earlier
writers on Indian diseases make no mention of it. In many other
parts of the world where it is now known to exist attention has
only quite recently been called to it. But there is nothing to
show that the fever had not existed in some of these countries
before, remaining unnoticed, or at least unrecorded. On the
other hand, the disease certainly seems capable of appearing,
under special conditions, in countries believed to be hitherto
free from it. As an example may be mentioned the outbreak
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among labourers employed in cutting the canal through the
Isthmus of Corinth.

Recent Geographical Distribution. Ewuroge. In Europe
hamoglobinuric fever has occasionally appeared in the form of
localised prevalences, usually for short periods and under special
circumstances. It has been recognised in Sicily and also in the
Roman Campagna. In Sardinia it has been seen, and in 1885
twenty cases of the disease developed in prisoners in a gaol at
Castiadas. During the construction of the canal through the
Isthmus of Corinth it prevailed as an epidemic among the
labourers; and elsewhere it has been associated with soil-dis-
turbance on a large scale. It has also been seen in Rhodes and
other islands in the Greek Archipelago. A few cases have been
observed in England and France in persons returning from Africa
or other places where the disease is endemic.

Asia. In Asia the disease is not common. It is, however,
occasionally met with in India, China, and the eastern Peninsula,
although some observers have denied its occurrence here. Thus
it is said to be far from uncommon in Assam and the Duars. It
is not unknown in other parts of India, but the evidence for its
existence is scanty, and it would appear to be a rare disease here.
Many of the leading writers on Indian diseases (as, for example,
Chevers, Maclean, Fayrer, and others) make no mention of this
fever. But Firth and Notter have described some doubtful cases
as occurring at Mian Mir, Amritsar, and Meerut'. Recently some
cases, apparently free from doubt as to their nature, have been
seen in the Darjiling Tarai, or swampy forest-belt at the foot of
the eastern Himalayas, and one case was seen at Sylhet? In the
Dutch possessions in Malaysia the disease first came under obser-
vation after the Atjeh war of 1874-78. Cases occurred at various
places in Java, Celebes, and Borneo. Its occurrence at Singapore
is doubtful.

In French Cochin China it is said to have been occasionally
seen. In China it must be very rare. Manson never saw a
certain case in Amoy, Hongkong, or Formosa, and similar
negative evidence is forthcoming from others from Shanghai,
Hongkong, and north and south Formosa. No mention of the

Y drmy Medical Department, Appendix to Report for 188s.
? Baldwin Seal, Journ. Trop. Med., Feb. 1899, p. 179.
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disease has apparently been made by any of the writers in the
Medical Reports of the Chinese Imperial Maritime Customs
during the ten years ending in 1899. In the Chinese army,
on the other- hand, hzmoglobinuric symptoms were said to
have been frequent in 1885 on the borders of Tongking and
the Chinese province of Kwang-si, and a few cases have been
seen at Fatshan.

Australasia. In Australasia and the Pacific Islands blackwater
fever is also cither unknown or extremely rare, and generally
throughout the Far East the disease is either absent or very
exceptionally met with. In New Guinea, however, cases of the
disease have been seen.

Africa. In Africa, on the other hand, the reverse is the case.
The tropical and subtropical portions of this continent are the
principal homes of hzmoglobinuric fever, which in many places
is the cause of a very serious degree of mortality among European
residents. While in Algeria it is said to be quite unknown’, it is
particularly prevalent along the West Coast from the Senegal to the
Kuanza. It is endemic in the valleys of the Senegal, the Gambia,
the Niger, and the Congo Rivers. At Bathurst (Gambia) in 1898,
of four deaths among the Europeans, two were due to hamo-
globinuric fever. In the French Sudan itis particularly severe.
At certain French settlements on the Gaboon and on the Gold
Coast, 38 per cent. of the European residents were, a few years
ago, annually attacked by the disease ; and on the Upper Senegal
28 per cent., at Cazamance and on the Rio Nufez 15 per cent,,
at Cayor 8 per cent., and at St Louis and Goree from 1 to 3 per
cent. of the European inhabitants, according to the same estimate,
annually suffered from an attack of this fever’. At Sierra Leone
and at Cape Coast Castle Europeans are no less liable to it; and
at the last-named place it is the principal cause of mortality. In
the Congo Free State it is a prolific source of invaliding and death.
One estimate has placed the mortality from this cause in a group
of Congo Free State employees between the years 1878 and 1892
at from 11 to 12 per cent. of the total mortality from all causes.
Of 23 deaths among Baptist Missionary Society missionaries on
the Congo six were due to this malady. In 1896 it became epidemic
in Boma. At Chisamka, Angola, in Portuguese West Central

! Brault.
2 Rel. in Trans. Epidem. Soc., N. S., vol. X11., p. 1123.
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Africa, cases of the fever have been observed at a spot 300 miles
from the west coast and 400 miles south of the Congo'.

In British Central Africa blackwater fever is a frequent
disease, and about 10 per cent. of the European residents, it is
estimated, are attacked by it. In this part of Africa it is said to
be more common on elevated than on low-lying ground, but the
reverse appears to be the case elsewhere. It is known in British
East Africa, in Uganda, in German East Africa, and at least one
case has been seen in Somaliland?. In Uganda it is thought to
be increasing in frequency.

It is frequently seen on the banks of the Zambesi and the
shores of Lake Nyassa® and unmistakable cases of the disease
have been met with in the Shire highlands. It has been ob-
served in Mashonaland, though it is not common there, and even
as far south as the colony of Natal it has, though exceptionally,
been seen.

It is common in Madagascar, not only in the lower-lying
regions, but also in the more elevated district of Antsianaka,
where it prevails especially in the cool season. It is also common
at Nossi-B¢é (where the disease was first described as a separate
entity); and at Mayotta in the Comoro Islands it is very
prevalent.

North and Central America. In North America heemoglobinuric
fever has been met with as an indigenous disease in the southern
States, especially in Florida, Georgia, and the States in the basin of
the Mississippi river. In the West Indies it is sometimes seen,
and in Cuba it is not infrequent ; in Jamaica it is less so, and one
observer there saw three cases only in the course of twenty years ;
occasionally a single case of the disease is recorded in the annual
reports of the Island Medical Department. In Martinique and
other French West Indian possessions it is said to prevail ; but in
St Vincent, St Lucia, and other British possessions in the West
Indies it is probably not common, as no mention of it is apparently
found in any of the recent annual health reports of these islands.
In regard to Trinidad, however, Dr Bennett, the Government
Medical Officer, has himself seen one case of blackwater fever and
has heard of two others in the island ; while in 1go1 five fresh

! Massey, Journ. Trop. Med., Feb. 15, 1901.
3 Crosse, Epid. Soc. Trans., N. S., vol. XVIIL., p. 114.
3 W. Poole, Journ. Trop. Med., Jan. 1899g.
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cases of the disease were recorded there. In British Honduras
also cases have been met with.

South America. In Venezuela this form of fever is said to be
exceedingly prevalent and particularly deadly in the plains, but
less common in the highlands®

- The disease is apparently endemic in British Guiana ; several
sporadic cases are mentioned in the Surgeon-General’s report for
the year 1898-99 as occurring in Cotton Tree district and in
other parts of the colony. In Brazil it has not been met with,
and with regard to the other portions of South America there is
an absence of information which may be held to indicate that the
disease is rare if not unknown.

Factors Governing the Geographical Distribution.
The difficulties surrounding the diagnosis of hamoglobinuric
or blackwater fever, the uncertainty as to its specific nature
and causation, and the confusion which of necessity has arisen
between this disease and other analogous diseases, such as
paroxysmal hemoglobinuria, renders any exact account of its
geographical distribution almost impossible. Our knowledge of
its true position in the category of disease is at present imperfect.
It is only in comparatively few countries that its existence has
been determined with accuracy. These have been named above,
and their position is shown in the accompanying map. But it is
far from certain whether the disease does not exist, actually or
potentially, in many other countries besides those named. If
there is any truth in the theory (which will be referred to later)
that hemoglobinuric or blackwater fever in man is the same
disease, and due to the same cause, as ‘“‘redwater fever” or
“tick fever” in cattle, then it is clear that the geographical
distribution of this disease, or at least of the micro-parasite which

. produces it, is wider than is at present believed. Australia and
South Africa, for example, would have to be mentioned with
other countries as important homes of the disorder. But until
further light is thrown upon this subject it would serve but little
purpose to treat the two diseases as one and the same. It is not
known that they are due to the same parasitic cause, and even if
that were proved, there is still an absence of proof that in those
countries such as Australia, South Africa, and Texas, where the

1 Ackers (of Caracas), quoted by Manson, Egid. Soc. Zvans., N. S.,
vol. xi1., p. 126.
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parasite is widely spread in animals, it affects man to any extent.
It is better, therefore, to confine the present consideration of the
disease to those countries where it is known to exist in man.
, The limits of prevalence of blackwater fever, though they
cannot be stated with absolute accuracy, appear to be approxi-
mately as follows. In Europe it has not been seen as an in-
digenous disease further north than Italy. In Asia, Assam and
(perhaps) the southern portion of China appear to represent the
most northerly limits of the affection. In the Western hemi-
sphere it has not been recognised north of the * Southern United
States.” In the southern hemisphere hamoglobinuric fever has
not been observed further south than the latitude of Natal, and
there only as an exceptional, and perhaps imported disorder.
In general terms the utmost limits of latitude in which this disease
has been proved to exist may be said to be the 45th parallel to
the north and the 35th parallel to the south of the equator.

Briefly, then, heemoglobinuric fever prevails principally in the
tropical and subtropical portions of Africa and in Madagascar,
and to a less extent in the corresponding area of North, Central,
and South America, and the West Indies. It is rare but not
unknown in India and the Far East, and has been seen in certain
parts of Europe, principally on the shores of the Mediterranean.
It is mainly therefore a disease of warm or hot climates.

It prevails principally, but far from solely, in low-lying regions.
In Africa it is very frequently seen along the valleys of the great
rivers, such as the Senegal, the Zambesi, the Congo, and the
Niger; and in America the Mississippi valley is mentioned as a
region where the disease is common. But it is also met with at
considerable heights, as for example in the Shire highlands and
on the high plateaux of Madagascar, while, as already pointed
out, in Venezuela it occurs in the high lands, though it is more
common and assumes a severer form in the plains. In its
endemic areas it is variable in its prevalence. It may not be
seen for years in a district and then numbers of cases may occur
within a short time.”

Its relation to race is uncertain. Most authorities are agreed
that it attacks Europeans far more than the natives; but the late
DrG. F. Reynolds stated thatin Western Africa it attacked natives
more frequently than Europeans'. In the Belgian Congo old

v Journ. Trop. Med., 1899, p. 145.
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Africans frequently suffer from it. In the Antsianaka district of
Madagascar, on the other hand, the Hovas, who are as prone as
the white residents to all forms of malaria, are said to be immune
to hzmoglobinuric fever'. It is to be noted also that some
Europeans appear to be immune to the disease, and may live for
long periods in places where it is endemic without contracting it.
Estimates vary widely as to the proportion of European residents
in such places who may be expected sooner or later to suffer from
it, but one good observer places it as low as only 10 per cent.?
When Europeans are attacked it is generally during the second or
third year of their residence.

Recently the analogy between blackwater fever and paroxysmal
hzmoglobinuria in man and “Texas fever,” “redwater fever”
or “tick fever” in cattle has attracted much attention. The
relationship of blackwater fever to paroxysmal hzmoglobinuria is
uncertain, but Sambon has shown that the symptoms and morbid
anatomy of the two diseases are practically identical. Without
going so far as to regard them as one and the same disease, he
points out that the high mortality of blackwater fever (in which
alone it seems to differ from the other) may be due to the fact
that it usually attacks ‘“the wrecks of severe tropical malaria.”
The same author is of opinion that blackwater fever is probably
due to a protozoal parasite which, if not identical with, is
very similar to, that which produces Texas fever in cattle. This
disease, which has been shown to be associated with, if not
caused by, a blood parasite to which the name Pyrosoma
bigeminum has been given, has been recognised not only in
Texas, but in South Africa, Australia, Roumania, gn the shores
of the Danube, and in the Campagna near Rome. The fever
described by Koch as prevalent in German East Africa is probably
of the same nature. It is believed that the parasite gains access
to the blood of the cattle through the bites of the cattle-tick,
Bogphilus bovis; it has, at any rate, been shown that animals
never become infected unless they have fed in a field previously
infected with this tick. In South Africa, Edington has success-
fully practised a method of prophylactic inoculation against the
disease in cattle, and a similar method has been recently tried,

1 Laffay, drchives de Méd. Navale, Oct., 1899.
2 Crosse, circular on Blackwater Fever for the Medical Department,
Brit. Central Africa.
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with satisfactory results, in Queensland. In this colony the
disease was first imported in 1894 ; it has spread, in consequence
of the absence of restrictive measures, far to the south of the Tropic
of Capricorn, but has not yet obtained a footing on the dry western
plains of Australia, and is (or was in 1898) confined to the more
humid eastern seaboard'. The results of inoculation were most
successful in this colony. Dr Tidswell reported in 1899 that
17,960 head of cattle had then been inoculated with the blood of
animals that had already passed through an attack of the fever,
and it had been found that, whereas before the introduction of
this practice the mortality had been between 60 and 70 per cent.,
it fell afterwards to between 3 and 5 per cent.?

Whether hemoglobinuric fever in man is due to the same
organism as the redwater fever of cattle is uncertain. Proof of
the transmission of the organism from the cattle-tick to the human
host is at present wanting.

The exact relationship of hzmoglobinuric fever or black-
water fever to malaria has not, as already pointed out, been
finally determined. It appears, however, to be no longer open to
doubt that the condition of hzmoglobinuria with fever frequently
occurs in malarial subjects in whom the malaria parasite is present;
that it may also occur in persons who have never suffered from
malaria and in whom the malarial parasite cannot be found; and
that its geographical distribution corresponds to that of malaria
only to the extent that it is found in many notoriously malarial
regions on the earth’s surface, but in far from all, and that there
are wide tracts or whole countries in which malaria even in severe
forms is endemic where hamoglobinuric fever is unknown or
extremely rare. It seems probable that persons who have suffered
or are suffering from malaria are more liable than others to
attacks of the disorder. On the West Coast of Africa, where black-
water fever is the most fatal type of fever met with, it has been
observed that “the more malarious a district is, the more ma-
lignant and fatal is the type of blackwater fever met with there?.”

1 See a paper on ‘‘Queensland’s Progress” by Sir Horace Tozer, Agent
Genl. for Queensland, read at the 3rd Ordinary Genl. Meeting of the Royal

Colonial Institute.

2 Report by Dr. Frank Tidswell to the New South Wales Government,
Journ. Trop. Med., May, 1899.

3 G. F. Reynolds, Journ. Trop. Med., Jan., 1899. Dr Reynolds him-
self died from blackwater fever the month after his paper appeared.

4—2
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In the Belgian Congo old Africans the subjects of chronic
paludism are said to be specially liable to attacks of blackwater
fever?. )

In their seasonal relations the two diseases have also much in .
common. In some parts of the West African coast both malaria
and blackwater fever are least prevalent during the rainy season
and in the dry season, and most so during the periods of transition
from one of these seasons to the other. But this parallelism
between the two diseases is far from being universal, and at Lagos
cases of blackwater fever are said to occur all through the year
and quite independently of the presence or absence of malarig .

If heemoglobinuric fever is in truth only an intensified form of
malaria it is at least remarkable that, as just pointed out above,
its geographical distribution should be so much more circum-
scribed than that of the various other forms of fever included
under the general term ‘“‘malaria.” Ordinary “malaria” is widely
prevalent in India, China, and the Far East generally, and yet, as
already shown, blackwater fever though met with in these regions is
a rare disease there. From both English and French possessions
in Eastern Asia multitudes of invalids return yearly to Europe,
many suffering from “malaria” in one of its numerous forms, yet
cases of hazmoglobinuric fever are practically unknown among
them. Among invalids returning from Africa, on the other hand,
the disease is far from uncommon.

Like malaria, blackwater fever is said to have appeared
concurrently with earth disturbance. Laffay has recorded this
fact in connection with the prevalence of the disease in
Madagascar. Crosse also records that the fever has become
much more prevalent in recent years in the Niger Territories
and this he attributes to the turning up of virgin soil for coffee
and other plantations. Before 1886 the disease was unknown
in those regions, and it was only after the introduction of
extensive coffee plantations that it began to prevail  “It
is significant,” this author adds, “that our first three gardeners
died from blackwater fever, and that for some considerable time
cases only occurred near the plantations; and as plantations
became more common, so the disease spread to the other stations

V Congrés National d’ Hygione et de Climatologie Médicale de la Belgigue et

du Congv, 1897.
2 Strachan, Journ. 7'rgp. Med., Feb., 1900.
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in the territories’.” The occurrence of blackwater fever among
the labourers employed in constructing the canal through the
Isthmus of Corinth has been already mentioned as an example of
the association of this disease with soil disturbance on a large
scale.

A few years ago it was suggested that blackwater fever is
nothing more than the result of quinine poisoning. This view
was first propounded by the Italian observer, Tomaselli, and has
been supported by no less an authority than Koch. But the
arguments on which the theory is based are scarcely convincing,
and an abundance of observations have been published tending
to disprove it

1 Guy's Hospital Gasette, Oct., 1898.



CALCULUS (STONE IN THE
URINARY PASSAGES).-

General Characters and Etiology. Stone may form in
any part of the urinary tract. Hence renal, ureteral, vesical and
urethral stones are all met with. The chemical constituents’ vary
widely. Uric acid, urates, oxalates, various phosphates, calcium
carbonate, cystin, xanthin, and concretions of blood and fatty
matters are the principal varieties of substances found in urinary
calculi. Two or more of these are often seen together in the
same stone.

The mode of formation of a stone is uncertain. In some a
foreign body forms the nucleus ; in others the ovum of a bilharzia
worm ; in the majority no definite nucleus is discoverable, and it
is surmised that excess of earthy constituents in the renal secretion,
combined with an habitually concentrated condition of the urine,
leads to deposit of one of the salts named, and that this forms
a nucleus around which fresh deposits are successively formed,
leading to the production of a stone. The matter is, however,
still a subject of controversy, and it is probable that the true
pathology of calculus is less simple than it appears. Gout is
probably a strong predisposing factor in the production of some
kinds of stone.

Geographical Distribution. ZEurgpe. Urinary calculus
is met with to some extent in all European countries. In England
it is not a particularly common disorder ; in Scotland it is rather
more frequent, but in Ireland it is exceedingly rare. In England
the Eastern and Southern counties and the West Riding of
Yorkshire formerly furnished a larger number of cases of the
disease than other counties. I have no recent information in
regard to France, but the tendency of the disease has been to
decrease there during the last century. In Holland it was at one
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time very frequent, but is now less so. In Germany stone is, or
was several decades ago, rare, except in a small portion of the
Duchy of Altenburg, and in parts of Old Bavaria and Upper
Swabia.

In Denmark, Norway, Sweden, Iceland, and Finland stone is
very rare. In Russia, on the other hand, while infrequent in the
extreme north, the disease is very common in many of the central
governments. The recently published returns do not give the
figures for each government separately, and the territorial groups
for which statistics are available are unfortunately, so far as
concerns European Russia, more of administrative than of geo-
graphical interest. It will, however, be useful to give the figures
for the principal divisions of both European and Asiatic Russia.
I have worked out the proportions from the reports of cases
treated both in and out of hospitals in each of the years
named :—

Cases of Urinary Caleulus per million inhabitants.

European Russia { Asiatic Russia
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1893 | 113 | 39 | 64 | 194 | 87 | 39 | 20 | 10
1894 13 40 62 224 91 49 16 12
1895 123 43 79 220 98 44 | 21 14

The first two columns of this table comprise the greater part
of European Russia. I cannot account for the great difference in
the frequency of stone between those governments with and those
without the system of local self-government known as the Zemstvo.
It is true that the second column includes a greater proportion of
governments in the north of the country than the first; but the
Baltic provinces are also in the north, and they return more cases
of stone than any other part of Russia. The only statement,
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indeed, in regard to European Russia which these figures justify,
is that stone is very common on the shores of the Baltic, less so
in most other parts of the country, still less so among the Don
Cossacks, and least so in Russian Poland.

Concerning the rest of Europe it seems that calculus is very
rare in Switzerland, but not infrequent in Hungary, Italy, and in
parts of Turkey and Greece. Recent information in regard to
Spain seems to be lacking.

Asia. The figures given in the table on page 55 seem to
indicate that calculus is very much rarer in all parts of Asiatic
Russia than in European Russia. The returns from the former,
however, in regard to this as to all other diseases, are much less
complete and reliable than those from the latter.

In Asia Minor, Arabia, Syria, Mesopotamia, Persia, and
Afghanistan, urinary calculus is remarkably common. But of
all Asiatic countries India is the one in which stone is most
frequently seen. It is, indeed, probably more prevalent here
than in any other part of the world. The urate and oxalate of
lime stones are the varieties most often seen. Rare in Madras,
they are extraordinarily common in the Punjab, and even more
so in Hyderabad in Sindh. Freyer states that “broadly speaking,
stone is mainly confined to the Punjab, North-West Provinces
and Oudh, the upper part of Bombay (Sindh and Gujerat) and,
to a lesser extent, Central India—that is, chiefly to the great
alluvial plains watered by the Indus and upper half of the
Ganges.” In Farther India stone is found to be common in
Bangkok, and still more so in some other parts of Siam (Gowan).
It is rare, on the other hand, in the Malay Peninsula.

In China stone is seen principally in and near Canton; it is
extremely frequent here, but in other parts of the empire it is only
occasionally seen.

In Australia, New Zealand, and the Pacific Isles, calculus is
said to be a very rare disorder.

Africa. The natives of Upper and Lower Egypt are very
subject to urinary calculus. In Abyssinia, in Morocco, and in
Algiers the disease is also somewhat common; it is less so in
Tunis; and in Nubia, Uganda, and the great zone of tropical
Central and Western Africa it is remarkably rare. Information
as to its prevalence in South Africa seems to be incomplete.

! Brit. Med. Association, 1go1.



CALCULUS 57

America. Rare in Alaska, stone is comparatively common in
many parts of Canada. In the United States it is, or was, most
frequently seen in Kentucky, Tennessee, Virginia, Ohio, the
North of Alabama, and perhaps Missouri'; while in the rest of the
States it appears to be comparatively infrequent.

The data for Central and South America are extremely scanty,
but they seem to indicate that calculus is rare throughout, with
the possible exception of Entre Rios and perhaps certain parts
of Brazil.

Factors concerned in the Distribution. Climate can
scarcely be regarded as having any very direct influence upon
the frequency of stone. The disease is very common in tropical
India, in the temperate zones of Europe, and in the decidedly
cold Baltic provinces of Russia. It is, however, rare in the far
north of both hemispheres. If climate has any effect on the
production of stone, it is probably an indirect one. In India,
for example, the area where stone is common is, according to
Freyer, “characterised by the scantiness of its rainfall as com-
pared with the rest of India.” “It is further characterised,” he
adds, “by great alterations in temperature, being intensely hot in
summer and cold in winter. These two conditions—the scanty
rainfall and intense heat—promote excessive perspiration, most
of the fluids of the body thus passing off by the skin and leading
to concentration of the urine. It is reasonable to suppose that
this condition would be more likely to facilitate the deposition of
crystals in the urinary passages than that prevailing over the rest
of India where the rainfall is heavy and the temperature equable,
thus checking the perspiration and leading to dilution of the
urine. It is very suggestive that even in the stone-producing
region itself the incidence of stone is, as a rule, in direct
proportion to the scantiness of the rainfall and the intensity of
the heat.” Similar conditions, however, prevail in the Caucasus,
Central Asiatic Russia, and elsewhere, without being associated
with great frequency of stone.

Calculus occurs on every variety of soil, and the belief
formerly held that it was commoner on chalk formations than
on others does not seem to be any longer tenable.

The nature of the food usually eaten does not seem to have

1 Gross, quoted by Hirsch.
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any influence on stone formation. Animal and vegetable eaters
are found to be equally liable. The water drunk is, however,
more liable to suspicion. The presence of lime salts in drinking
water has long been regarded as predisposing those who drink
it to stone. The evidence on this point is extraordinarily con-
tradictory and inconclusive, and there is not room here to discuss
it. Briefly it would seem that, while excess of this constituent in
water has often been found associated with prevalence of stone, it
is by no means necessary to such prevalence, for stone may occur
with frequency in regions where the water is free from lime salts.

That stone and “endemic hazmaturia” undoubtedly occur
with great frequency in the same parts of Africa has long been
known ; but the explanation has only been forthcoming since the
discovery of the bilharzia hzmatobia and its relation to the
hematuric disease. In the endemic areas of this disease stone
is found to be frequently produced by deposits forming round
a bilharzia ovum in the urinary passages.

The female sex is much less liable to urinary calculus than
the male. The effect of race is uncertain; but the pure-blooded
negro enjoys a remarkable, if not absolutely complete immunity
from the disease.



CANCER or MALIGNANT DISEASE.

Under the term ““malignant growths ” or “cancer” is included,
it need scarcely be said, a considerable variety of different patho-
logical conditions. It is very possible that some of these differ
from the others entirely in their mode of production, and it may
well be that a fuller knowledge of their nature will demonstrate
the impropriety, from a scientific point of view, of grouping
together phenomena so distinct as, for example, epithelioma and
sarcoma. It has however become the custom among those who
prepare mortality or disease statistics to form a special group
under some such heading as that given to this chapter, and in
many instances no attempt is made to differentiate the statistics
of the various kinds of growth included under this heading. The
principal forms of growth thus grouped together are the varieties
of carcinoma, sarcoma, and epithelioma, which, while probably of
“developmental” origin, all present that character of “malignancy”
which it is unnecessary here to define more fully. This group of
growths has a very wide geographical distribution, but like most
other forms of disease their distribution is far from even over the
earth’s surface, and in some happy countries, such as the Faroé
Islands and Arabia, they are said to be almost, if not quite
unknown.

Recent Geographical Distribution. Eurgge. In England
cancer or malignant disease annually causes between twenty-six
and twenty-seven thousand deaths, and there has for many years
past been a steady and almost unbroken rise not only in the
total number of deaths from this cause, but also in the proportion
which it bears to the population. The Registrar-General, in his
report upon the mortality in England and Wales for the decennium
1881-1890, pointed out that the death-rate from cancer or
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malignant disease had risen from 384 per million living of all
ages and both sexes in 1861-1870, to 468 in the succeeding
decennium, and to 589 in the decennium 1881-18g9o. This
rise was partly accounted for by the transference, during the
years 1885 to 1890, of a considerable number of deaths from
other groups to this group in consequence of further inquiries
made into the cause of doubtful deaths, in accordance with a
system which was not in practice in previous years. It was,
further, partly accounted for by improved methods of diagnosis,
a certain proportion of deaths formerly ascribed to other causes
being now more correctly attributed to malignant disease. But
after these sources of fallacy have been eliminated, a large
difference between the figures for the earlier and the later periods
remains and can only be explained as due to a really increased
prevalence of this form of disease. The annual figures, published
since the year 189o, have shown that this increase is maintained.
In the years 1891 to 19oo the annual mortality from this cause
per million living has steadily risen from 692 in the former year to
828 in the latter. During the 28} years ending in 1897 the average
increase in mortality from malignant disease had been as high as
3°1 per cent. per annum in males, and 1°g per cent. per annum in
females, but the proportional mortality still remains considerably
higher in females than in males. The area of greatest prevalence
of malignant disease before 1890 was situated in and around the
counties of Huntingdon and Cambridgeshire, and consisted of
the districts of Stamford, Bourn, Spalding, and Holbeach in
Lincolnshire, Oundle and Peterborough in Northamptonshire,
and the entire counties of Huntingdonshire and Cambridgeshire,
with the exception of the registration districts of Caxton, Linton,
and Newmarket. In 1881-189o this area had a mean population
of over 300,000, and its crude cancer-mortality rate was 859 per
million, or 46 per cent. higher than the general English rate. 1In
the preceding decennium the excess over the general English
rate had been 44 per cent. After correcting for age and sex
distribution, and taking the death-rate for age-groups above 35
only, it was found that the highest cancer rates were in Hunting-
donshire, Cambridgeshire, Sussex, and North Wales; and the
lowest in Monmouthshire and Derbyshire.

In Scotland the mortality from cancer or malignant growths
increased from an average of 580 per million per annum in the
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decade 1881—90 to 730 in each of the years 1895 and 1896, and
to 770 in 1897. In Ireland a very marked rise has also been
observed, the cancer mortality in the years 1881-go being
equivalent to a ratio of 410 per million, while in the preceding
decade it had been only 340 per million inhabitants. In rgoo
it has risen to 6oo0.

In France there is also reason to believe that cancer is
increasing. The official statistics, however, include *cancer and
other tumours” under a single heading and it is possible that the
term ‘“other tumours” may include some new growths of a
benignant character. The deaths from these causes in French
towns of over 10,000 inhabitants steadily rose from an average
of 840 per million in 1887-1890 to 1050 per million in 189¢8.
These figures referring to urban populations only cannot, of
course, be compared with those for the British Isles, which apply
to urban and rural populations together.

Other European States in which cancerous diseases prevail to
a considerable extent appear to be the Low Countries, Germany,
Norway, Sweden, Switzerland, Greece, and Austria. Inall of these
countries there is reason to believe that they are increasing in
frequency.

In Holland this group of diseases has become considerably
more prevalent in the past decade; in the year 1889 the total
deaths registered from this cause were 3411, and the ratio per
million of the population was 750; but in each succeeding year
(with one slight exception) the mortality has steadily increased,
until in the year 1898 the number of deaths from these causes
was 4685 and the ratio per million of the population was 930,
or considerably higher than that observed in the English “cancer-
area ” already described.

In Germany cancer is said to be somewhat less common than
in England or in Sweden, but is yearly increasing in frequency.

In Denmark, at least in the urban population, deaths ascribed
to malignant disease have also increased in number in recent
years. There have been considerable fluctuations in the annual
returns under this heading, but on the whole the tendency is
towards a regular increase. The deaths from cancer of the
stomach rose from 299 in 1892 to 385 in 1896 and 377 in 1897 ;
those from cancer of the uterus from 106 in 1892 to 118 in 1897 ;
those from cancer of the female breast, in the same period, from
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32 to 66, and those from cancer in other parts from 400 to
493. Deaths from cancer in all these forms, taken together,
rose in the six-year period from a total of 837 to ro54. This
indicates a very high degree of mortality, and in this portion of
the Danish population deaths from cancer exceed those from all
the principal acute febrile diseases taken together. The last.
named figure represented a mortality in the urban population of
over 1300 per million. '

A similar increase has been observed in Norway. In the
quinquennium 1881-1885 cancer yearly caused an average of
945 deaths, or 56 per cent. of the mortality from all causes; in
1886-18go these figures rose to 1083 for the average annual
number of deaths from the disease, and 5°84 for the percentage
ratio. In the four following years the total deaths from cancer
were respectively 1224, 1278, 1405, and 1449, and the per-
centage ratios to total deaths from all causes were 6°44, 59,
6°39 and 6-2 respectively ; the last-named figure being equivalent
to a mortality-rate of about 700 per million living.

In Sweden the death-rate from cancer in 1886-7 was no
less than 950 per million.

The returns of cancerous diseases in the Russian Empire are
very incomplete, and no figures are in fact available to enable an
opinion to be formed as to the relative frequency of these maladies.
Each successive year, however, certain groups of “cases” and of
‘““deaths” from these causes are recorded in two tables dealing
with diseases treated ‘“inside” and “outside” the hospitals
respectively. The figures in these tables do not represent more
than a small proportion of the total cases of and deaths from the
various diseases included in them, but it is probable that they
represent more or less nearly the same proportion each year, and
it is therefore interesting to note that so far as they go they seem
to represent a marked increase in the mortality from cancer, and a
great increase, followed by a slight fall, in its prevalence in recent
years. Thus this special group of cases of cancer rose from an
average of 48,506 in the years 1887-92, to 70,005 in 1893, then
fell to 65,025 in 1894, rising again to 69,329 in 1895. The group
of deaths, on the other hand, rose from an average of 3,408 in the
years 1887-92, to 3,942 in 1893, 4,092 in 1894, and 4,529 in
1895. These figures indicate a very marked rise in the period in
question; and if the total numbers of cases and deaths have
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followed the same course as the numbers in these special groups,
it would appear that cancerous diseases have recently become
much more frequent in Russia as they have elsewhere.

In Austria cancerous diseases are said to be far from rare, but
I have not succeeded in obtaining recent statistics for their degree
of prevalence. Switzerland is also spoken of as a country in which
this class of disease is particularly fatal. In Bohemia cancer is
believed to be on the increase ; in Prague, at least, cases of the
disease are said to be more commonly seen than formerly’.

In Servia cancer would appear to be comparatively rare. In
the year 1894-5 only 156 deaths were ascribed to this cause in a
population of 2,312,484. The mortality rate per million living
was therefore 67; and the deaths from ‘cancer” were only 192 -
per cent. of the total deaths from all causes. In European
Turkey all forms of malignant growths are seen, but no statistics
as to their frequency are available for comparison with other
countries, and I cannot learn that they are either exceptionally
common or the reverse. In Greece cancer is frequent, and is
said to have become more so in recent years.

In Italy cancer gives rise to a considerable annual mortality.
In the decennium ending in 1896 there was an increase in the
number of deaths returned under this heading, the mortality
figure having risen from 428 per million-living in 1887 to 496 in
1896. The rise was not quite an unbroken one, and it will be
seen that the mortality from this cause in Italy was in 1896 about
the same as it was in England four decades ago. Cancer is
distinctly more prevalent in England and & for#iori in Sweden than
it is in Italy.

In Iceland malignant growths are very rare, and in the Faroés
they are said to be quite unknown.

Asia. For the greater part of the Asiatic continent no
accurate information as to the prevalence of malignant disease
is available, and with one or two exceptions it is only possible to
assert in regard to Asiatic countries that cancer is believed, on
more or less good authority, to prevail in a greater or less degree.
For many parts of the continent no information of any kind is to
be obtained. The following are the principal features of the
distribution of this class of disease in Asia so far as is known

! Dr Skaligka at Conference of Czech Naturalists and Physicians, 1901.
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at present, but later and fuller knowledge may very probably
throw a different light upon the subject.

In Persia cancer is said to be either very rare or almost
unknown. In the Caucasus, on the other hand, it is perhaps far
from uncommon; in the returns of the Tiflis municipal hospital
patients of all nationalities are mentioned as suffering from this
form of disease, Russians and Armenians being apparently more
liable than persons of other races’. Throughout the Arabian
plateaux and in Syria cancer is said to be extremely rare, if not
unknown. In Asia Minor it occurs, but as to its relative frequency
information is lacking.

Hitherto it has been generally thought that the natives of
India were comparatively free from malignant growths, but this
opinion was probably based on insufficient knowledge of the facts.
Dr Leonard Rogers, Professor of Pathology in the Medical College,
Calcutta, states that the records of autopsies performed in the
College Hospital furnish figures which ‘“show that malignant
diseases not only occur in natives of India, but may be said
to be common among them.” Buchanan, on the other hand,
does not think that cancer or other malignant disease is by any
means so common among natives of India as in Europe, and he
adds that among British and native troops, and among prisoners
(for all of whom accurate statistics exist) there are very few
admissions to hospital recorded for these diseases. It is to be
noted, however, that these statistics only refer to a limited class
of the population in regard to sex, age, and occupation, and are no
true indication of the frequency of these affections. From a
recent correspondence in the columns of the Lancet it may be
gathered, from numerous rather conflicting statements, that while
cancerous growths do occur in India, both among Hindus and
Mohammedans, they are probably considerably less frequent than
in many European countries.

In Kashmir malignant disease is met with, but with no great
frequency, in spite of the presence of many rivers which annually
overflow their low-lying banks—conditions which have elsewhere
been believed to favour the prevalence of cancer. Epithelioma
of the thigh is seen here in men, produced by local irritation, and
cancer of the female breast is also met with.

Y Statistics of Caucasian Pathology. By Dr L. L. Pantiukhof. Tiflis, 1898
(in Russian). .
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In Ceylon cancer showed a marked increase in the early
years of the last decade, the registered deaths from this cause
rising from 129 in 1891 to 235 in 1893; but there has since
been a diminution, and in 1897 the deaths from cancer were
only 177, indicating a mortality ratio of about 54 per million.

In Farther India and the Malay Peninsula malignant disease
is not common. Gowan, during four years’ residence in Siam,
states that he occasionally saw cases of osteo-sarcoma, and also of
epithelioma, but had never come across a case of cancer of the
female breast. Another observer, Rasch, states that he never
met with sarcomatous disease in Siam’', and in the Laos country
cancerous disease generally would seem to be equally rare?.

In the East Indian Islands this form of disease must also be
rare. Nieuwenhuis never saw a case of either carcinoma or sarcoma
in the natives of Borneo, and he adds that in consequence of the
scanty clothing worn by the people it would be difficult to over-
look cases were the disease at all common® It is, however,
known there, and in Java cases of carcinoma have been oc-
casionally seen by at least one observer, among the hill tribes of
that island*.

The Chinese appear to be more liable to malignant growths
than other eastern races, and immense sarcomatous tumours have
been described by writers in the Chinese Customs Medical
Reports, as observed by them in natives of the country. Of the
relative frequency of this form of disease in the greater part
of China, however, little appears to be known with accuracy.
Maxwell has recorded, in the southern province of Fokien, the
occurrence of most of the forms of malignant disease, but is of
opinion that there are “ many fewer cases than at home.”

In Corea cancer is said to be far from common; the forms
most often met with are myeloid sarcoma of the jaw and
epithelioma of the tongue and mouth®.

Australasia. In New Guinea cancer must be very rare, at
any rate among the natives. Sir William MacGregor states that
only one case of the disease has been seen in a native of British

1 Janus, 1896-7, p. 445.

3 Hanson, Pacific Medical Journal, Jan. 19oa.

3 Ref. in_Janus, 1899, p. 4212.

¢ Kohlbriigge, /anus, 1897-8, p. 231.

8 Chinese Customs Med. Reports, No. XLVIIL. 1894.
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New Guinea, and that it was in a person who had lived for many
years more like a European than an islander’.

In Australia, on the other hand, cancer is prevalent to a con-
siderable degree, and in some parts of the continent it is increasing
in frequency. In Queensland the mortality from this cause was
284 per million inhabitants in 1893 ; in the following year it rose
to 358; in 1895 it was 417 ; in 1896, 392 ; and in 1897, about
the same (391). In Western Australia, however, though the total
number of deaths from cancer rose on the whole (not without
marked annual fluctuations) from 2o in 1889 to 55 in 1898, the
estimated population in the same period increased in a much
more rapid proportion (from 43,698 to 168,129); consequently the
ratio of cancer deaths per million inhabitants fell from 458 per
million in the first year of the period to 327 in the last. It is
obvious that to a great extent the increase of population in this,
and also in other divisions of Australia, has been due to immigra-
tion, and the figures indicating the mortality from cancer or any
other disease have proportionally less value. A large number of
the deaths occurring in these ten years may have been in persons
who developed the malignant growth elsewhere, and it is im-
possible to judge, from these figures alone, whether the conditions
obtaining in Western Australia are favourable or otherwise to the
prevalence of malignant disease.

The same limitations must be borne in mind in regard to the
presence and recent history of cancer in South Australia. Here,
with a larger, but less rapidly growing population than in Western
Australia, the crude death-rate from this group of diseases increased
considerably in the same decade. Thus the total annual deaths
returned under this heading rose from 133 in 1889 to 184 in
1898 ; but as the estimated population during the same interval
only rose from 311,112 to 362,897, the cancer mortality had
increased from 427 per million in the first year of the period to
507 per million in the last. The returns recently published for

" 1900 indicate a still further rise, to 590 per million.

In Tasmania the deaths from cancer in the successive years
1894 to 1897 were equivalent to 500 per million in 1894, 470 per
million in 1895, 580 in 1896 and 480 in 1897. * It is stated in the
Report of the Central Board of Health for 1897 that “ during the

! Annual Report on Brit. New Guinea for 1897-8.
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last ten years there has certainly been no marked tendency
towards an increase in the prevalence of this disease in Tasmania,”
and these figures bear out the statement. It will be observed
that the cancer mortality in Tasmania is about equal to that in
Southern Australia, but above that in Western Australia or
Queensland.

In New Zealand, on the other hand, the mortality from this
group of diseases has increased considerably in the same period.
In 1889 the deaths under this heading were 260, and there has
been an almost unbroken increase in this figure up to the year
1898, when it was 471. The population in the same period rose
from 616,057 to 743,463, and the mortality rate from cancer
therefore rose from 422 to 633 per million. In New Zealand
cancer would seem to be decidedly prevalent—more so than in
Western Australia, Queensland, Southern Australia, or Tasmania,
but still a considerably less fertile cause of death than in England,
Sweden, or Holland. In New Caledonia the disease is said to be
very uncommon.

Africa. Throughout the African continent cancer is very
much less frequent than in Australia or in many parts of Europe.
This class of diseases is according to some authorities very rare
in British East Africa, but it has recently been stated that in
Uganda cases of malignant disease (especially of sarcoma of the
jaws) are not rarely seen, but that on the whole these diseases
are not nearly so frequent as at home, and that they run a slower
course’. In general the black races of Africa appear to suffer
remarkably little from, though they are not entirely immune to,
malignant growths. Livingstone never met with a case among the
Makalolo or the Barotse on the Upper Zambesi. In Abyssinia,
one observer has, however, described cancer as rather frequent,
and in Algeria cancerous growths of all kinds are common, both in
natives and Europeans?. In Western Africa cases of cancer have
been exceptionally seen; Plehn mentions two cases of sarcoma
and two of osteo-sarcoma as occurring in natives in the Cameroon
district. On the Gold Coast, and adjoining coasts, cancerous
diseases are said to be rare. At Lagos, during a practice of
fourteen years’ duration Dr Johnson saw only five cases of cancer

1 A. R. Cook, Journ. Trop. Med., June 1st, 1901.
? Brault, who states that epithelioma ‘‘pu//ule en Algérie sur les
Européens,” while sarcoma is often seen among the natives.

5—2
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in native patients, and in each case the sufferer had lived as
Europeans live. Similarly in Bechuanaland and in Mashonaland
malignant disease seems to be decidedly uncommon. ,

In Mauritius cancer is also far from common, and it is said to
cause only one-eighth of the mortality which arises from the same
cause in England. Both carcinoma and epithelioma are met
with on the island. ‘

North and Central America. Malignant disease is prevalent
to a considerable extent in both Canada and the United States.
In British Columbia it was the cause of 22 deaths in Victoria in
1896, out of a population of zo,coo. This was equivalent to a
mortality of 1100 per million living ; but being the mortality of a
single city only, where possibly many deaths from cancer occur
in persons drawn from elsewhere, this figure is not to be compared
with those already given for whole countries. In New Brunswick
malignant disease is also the cause of a considerable mortality ;
and in Nova Scotia it is not only on the increase, but is grouped
with tuberculosis as causing together with that class of diseases
no less than 4o per cent. of the total number of deaths at the
principal hospital in Halifax.

In the United States generally malignant disease is prevalent,
and is, in many places, distinctly increasing as a cause of death.
In Massachusetts this increase has been extraordinarily great and
comparatively steady. In the year 1856 the cancer mortality in
that State was only 190 per million, but in 1895 it had risen to a
maximum of 700. In the first twenty years of that period the
mortality figure was 300, in the second 560. Or taken in five-year
periods the death-rate from cancer per million inhabitants in
Massachusetts, during the past forty years, has been as follows:
230, 270, 330, 370, 450, 540, 590, and 640. Part of this increase
is recognised as due to improved knowledge and more accurate
methods of diagnosis, but this cannot possibly account for a rise
of between 200 and 300 per cent. in the cancer mortality in forty
years. In seven of the principal cities of the United States
for which statistics are available an equally striking increase has
been observed in recent times. The greatest rise has been in
San Francisco, where the deaths from this cause, which in 1866
had been only 165 per million inhabitants, were no less than
1036 per million in 1898. In Boston the cancer death-rate nearly
trebled itself between 1863 and 1887 ; it then fell slightly, but
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has again increased in the last few years. In the seven cities of
New Orleans, Philadelphia, Boston, New York, San Francisco,
St Louis, and Baltimore the mortality from cancer rose from
354 per million living in 1870 to 664 per million living in
1898'. On the whole the Southern States are said to be less
affected than the Northern.

Of the prevalence of cancer in the West Indies little is
known. It is probably not common.

In Central America cancer is, at least in some States, com-
paratively rare. This appears to be the case in Guatemala, where
in 1894 the deaths from this group of diseases in a population
of 1,431,506 were only 6o. The cancer mortality for that year
was, therefore, only 42 per million, a rate which, in comparison
with that of many European countries, is a very low one.

South America. In some South American countries malignant
disease gives rise to a considerable annual mortality. Trust-
worthy figures as to its frequency here are, however, for the
most part lacking. In Brazil it is common in some provinces;
in that of Buenos Aires the annual deaths returned under this
heading are particularly high. In Guiana cancer is not very
prevalent. In Uruguay it is a frequent cause of death; in
1897 401 deaths from malignant disease were recorded in this
Republic, which is equivalent to a mortality of 477 per million
of the population. Cancer accounted for 3°28 per cent. of the
mortality from all causes.

Factors governing the Geographical Distribution of
Malignant Growths. From the above rapid summary it will
be observed that cancerous diseases are comparatively common
in the following countries :—In Great Britain, France, Holland,
Sweden, Norway, Austria, Switzerland, Greece, and to some extent
Germany ; in Australia ; in New Zealand ; in China ; in some parts
of Canada; generally throughout the United States; and pro-
bably also in Brazil, Uruguay, and some other parts of South
America. They are rare or unknown, on the other hand, in
Iceland and the Faroe Isles, in Servia, in Persia, in Arabia,
in Corea, in New Guinea, generally throughout the entire con-
tinent of Africa, and in some Central American States, as, for
example, Guatemala.

Y American_Journal of the Medical Sciences, Feb. 1900.
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The conditions which determine the geographical distribution
of malignant disease are not fully known. From what is known
as to the etiology of the various forms of growths grouped
under this heading it is probable that racial proclivities have a
considerable share in determining their prevalence. The black
races appear to enjoy a remarkable immunity from cancerous
tumours. The yellow races are more prone to suffer; and in
the Chinese malignant growths of great size are sometimes met’
with. But it is the white races that are most liable to their
development. The Jews have been thought by some to be
rather less liable to cancer than other races, but the evidence
on the point is conflicting.

The precise influence which climate, soil, elevation, humidity,
and other local conditions have upon the prevalence of cancer
is also unknown. Certain countries and certain special areas
in those countries have been shown to be associated for long
periods together with a high mortality rate from cancer. Gene-
rally speaking, but not without exceptions of considerable
importance, these cancer areas are low-lying, damp, often on
clay or other retentive soils, and watered by streams or rivers.
High-lying, dry districts on the limestone, chalk, or other porous
soil, enjoy a relative, but far from complete immunity. On the
other hand, cancer has been found prevalent at considerable
elevations, and in districts where the soil was entirely chalk.
It is fully recognised that areas where cancer is common and
areas where it is rare may adjoin; and it has been pointed out
that even the opposite banks of the same river may show a
marked difference in the rate of mortality from malignant disease.
In a certain number of instances a succession of cases of cancer
has been reported from one and the same house; and it has
been thought that in such houses there must be some local
condition or set of local conditions peculiarly favourable to
the development of this class of growths. But whether these
are not instances of mere coincidence, or whether in truth such
“infected ” houses exist is still open to doubt. The term “cancer-
house” has been sometimes employed to designate a house
of this nature.

Perhaps the most striking feature in the recent history of
cancerous diseases has been the tendency they have shown
to increase in many parts of the world. Although the increase
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may in some instances be apparent rather than real, and due
partly at any rate to greater accuracy of diagnosis and registration,
it has in many instances been far too marked to be accounted
for entirely in this way; and it is now very generally admitted
that diseases of this group have become really more frequent in
recent years than they were formerly. The European countries
in which an increase in cancer prevalence has been most clearly
shown appear to be the following :—England, Scotland, Ireland,
France, Holland, Denmark, Norway, and (perhaps) Russia. No
less striking—perhaps even more striking—than the increased
frequency of cancer in Europe, has been the simultaneous increase
in this class of diseases in Australia, in New Zealand, in some
parts of Canada, and in the United States. In the States the
recent rise -in cancer mortality has, indeed, been more marked,
perhaps, than in any other country. A large number of theories
have been advanced to account for this strong tendency on the
part of cancerous diseases to become yearly more and more
widely prevalent and fatal; but no quite satisfactory explanation
of the fact has as yet been found. Some have even questioned
whether it is indeed a fact, but the evidence of the increase
in cancer prevalence is unfortunately too strong to admit of
serious question.

It has been frequently suggested that cancer and malaria are
antagonistic diseases, and that where the one is common the
other is absent or rare. The figures given in this chapter, if
compared with those quoted in the chapter on malaria, will
be found to lend considerable support to this view. Cancerous
diseases are certainly very common in the northern European
countries—Norway, Sweden, and Denmark, where malaria, on
the other hand, is very rare or unknown. They are frequent
. and increasing in Holland and England, both at the present day
almost free from malaria. In Australia, New Zealand, Tasmania,
Canada, and the United States cancer is remarkably prevalent,
while malaria is, in at least many of these countries, very rarely
seen. The reverse is also found to hold good in several
instances, and in many highly malarious countries, such as
Persia, Siam, the Laos country, many of the West Indian Islands,
Corea, New Guinea, Mauritius, and many parts of Africa,
malignant growths are notably infrequent. The most marked
exceptions to the apparent rule have been the rarity of both
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diseases in Iceland, the Farde Islands, and the central plateau
of Arabia; and the frequency of both in Italy, and perhaps
in China and Brazil.

When the statistics of smaller areas are compared the inverse
ratio of prevalence between the two diseases is also to some
extent observed. Kruse has published (in the Minch. Med.
Woch 1901, No. 48) tables showing the mortality from each
in the various provinces of Italy. Though quoted by him as
leading to conclusions adverse to the theory in question, these
tables seem to an unbiassed reader to show in a rough but
decided manner that, whether large or small areas be taken,
cancer is found to be more or less prevalent as malaria is more
or less rare.

The diminution of malaria in many European countries in
recent years and the increase of cancer in the same countries
are facts which may also indicate this relation of the two diseases.
Some have gone so far as to suggest that the antagonism is a
really fundamental pathological antagonism, and that the inocu-
lation of a cancerous subject with the protozoon of malaria
might be tried as a cure for intractable malignant growths.
Further evidence is needed before this relationship of the two
diseases can be accepted. It may show that no such antagonism
between the two exists in individual cases. It will more probably
show that the two are antagonistic only in the sense that there
is some general condition, or set of conditions, the presence of
which is favourable to the prevalence of one disease and adverse
to that of the other. What these conditions are is at present
quite uncertain.

1 Ref. in British Medical Journal, March 1, 1902, where the tables are
quoted in full.



CEREBRO-SPINAL FEVER
(EPIDEMIC CEREBRO-SPINAL MENINGITIS).

General Characters and Etiology. Epidemic cerebro-
spinal meningitis, or cerebro-spinal fever, has been recognised
as a specific fever since its appearance in southern Europe
some seventy years ago; the Germans have given it the name
of ‘cerebral typhus’; and these various titles indicate that the
most prominent feature of the disease is a severe affection of
the nervous system. The disorder is, in brief, a specific fever
in which the principal lesion is an inflammatory condition of the
membranes of the brain and spinal cord—just as in enteric
fever the principal lesion is an affection of the intestinal glands,
in plague, of the lymphatic glands or lungs, and in cholera,
of the mucous lining of the bowels. The pathological changes
are associated with the presence in the tissues of a micro-organism,
first demonstrated by Weichselbaum, who gave it the name of
diplococcus intracellularis meningitidis. '

History. This disease has always shown a distinct tendency
to recur in epidemics of longer or shorter duration ; and according
to Hirsch four principal epidemic periods may be differentiated.
In the first period, 1805—1830, the disorder occurred in the
form of isolated outbreaks in different parts of Europe and,
to a greater extent, in the United States. In the second period,
1837—1850, there were widespread epidemics in France, Italy,
Algiers, the United States, and Denmark. In the third period,
1854—1875, the disease was diffused through a great part of
Europe, the adjoining portions of Asia, the United States, and
some parts of Africa and South America. The fourth period
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was described as “a return to merely casual epidemic outbreaks,
or to more or less considerable groups of cases here and there
within' its former distribution area.” This latter description
applies to some extent to the behaviour of the fever during
the past two decades; but in quite recent years there has been
again a tendency to renewed activity in the disease; and to
the four periods described a fifth might perhaps be justly added.
Jaeger’, indeed, is of opinion that there is now (he wrote in 1899)
“an epidemic period of this disease,” and he points to its
wide prevalence all over the United States, in Germany, in
France, and in Greece.

Recent Geographical Distribution. ZEurgge. In
England cerebro-spinal fever is a very rare disorder, and in
the past only occasional and slight epidemics have been recorded.
In Scotland it appears to be almost, if not quite, unknown, and
in Ireland, with the exception of some wellknown epidemics
among the recruits of the Royal Irish Constabulary in certain
Dublin barracks, the disease has also been rare. Generally
the British Isles have been far less affected by this malady
than most of the other European countries. France, on the other
hand, has been the scene of frequent epidemics, occurring
especially among troops in barracks; and the same is true of
Germany, where a very large number of outbreaks have been
reported within the last four years. In Holland and Belgium
the fever has been as rare as in England. In Denmark it is
probably commoner ; from 5 to 34 deaths from this cause have,
at least, been annually reported between the years 1892 and
1897 in the Danish urban population alone. Sweden has been
rather frequently visited by it; the northern limit of the disease
in this country is stated to have been the 63rd parallel of
latitude (Hirsch). It is met with in European Russia, where it is
no very great rarity; in the years 1893—1895 the number of
registered cases of the disease in different parts of that country
varied between 7 and 5o per million inhabitants—the lowest
figures occurring in the territory of the Don Cossacks and the
highest in the Baltic provinces and Poland. In Austria-Hungary
cerebro-spinal fever is said to have been comparatively rare in
the past, and in Spain and Portugal it is perhaps still rarer.

Y Deutsche Med. Wock., July, 1899.
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In Italy, on the other hand, especially in, the southern provinces
and in Sicily, the disease is common; it was ‘epidemic there
in the years 1893 and 1894, causing a total mortality throughout
the peninsula equal to 66 and 41 per million respectively in the
two years. In the Balkan peninsula generally this fever has not
been frequently seen, but neither in Turkey nor Roumania is it
altogether unknown, and in Greece a certain number of cases
occur every winter and on rare occasions epidemics. )

Asia. Epidemic cerebro-spinal meningitis would seem to
be a very much less common disease in Asiatic than in European
Russia. The number of cases registered in the three years
1893 to 1895 in the Caucasus varied between .4 and 6 per
million inhabitants per annum, the average for the six preceding
years having been 6 per million. In Russian Central Asia the
corresponding figures ‘had been from o's to 1 per million in
the three years named, and an average of 1 per million for the
six preceding years; while in Siberia the returns showed from
2 to 10 cases per million in the triennial period, and an average
of 6 per million in the six preceding years. These figures
are only a remote approximation to the truth, but they show
that the disease is not altogether unknown in any of the great
geographical divisions of the Russian Empire.

At least two epidemics have been recorded in Asia Minor;
the first at Magnesia, near Smyrna, in the year 1869, and the
second in Smyrna itself in the following year. Two years later
a few cases of the disease occurred in Jerusalem, and in 1874-5 a
slight epidemic was reported from Persia. Whether more recent
epidemics have occurred in these countries I am not able to
say. .
In India this malady is by no means of rare occurrence.
It especially attacks the inmates of Indian gaols, and certain
gaols have been the scene of repeated small outbreaks of the
fever!. The history of the disease in this country is incomplete,
but apparently it has only been known there within the last
score of years. The first mention of it in the health reports of
the Indian Government is found in the Sanitary Commissioners’
Report for 1881. Between that year and the year 1892 the

! As for example the Alipur Central Gaol, Calcutta, in which no less than
¢leven outbreaks of the disease occurred between 1885 and 18¢8.
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statistics of the Indian army and of Indian gaols furnished
a total of 333 cases and 259 deaths’. None of the three
Presidencies escaped, and epidemics were also reported from
Burma, the Andaman, and the Nicobar Islands. The principal
outbreaks, however, were in Bengal and Bombay, and the Bengal
gaols suffered especially. Cases also occurred in the Bombay
and Lahore gaols; and in part of the Kangra district of the
Punjab the malady is said to have been ‘“very prevalent every
year,” and to have caused an epidemic of some severity in 1894.
How far the general population in India is affected by this
disease it is impossible to say. It is apparently rarely seen
in Ceylon: only one death from it was recorded in the island
in the year 1895, one in 1896, and none in any other year be-
tween 189o and 1897.

The evidence for the existence of cerebro-spinal fever in
China is excessively scanty. Coltman® who spent many years
in the country, expresses his belief that the disease is not
unknown there, his own child having suffered from an attack ;
but he was unable to find any reports of it from other sources.
I have come across no mention of it in the reports of the
medical officers in the Chinese Customs Service; and if this
fever exists in China it is probably very far from common.

Australasia. The disorder is probably exceedingly rare in
Australia. Until quite lately no report of its occurrence there
was known, and even in recent years the only references to it
I have found have been the records of one death from this
cause in Queensland in 1897, of one death in South Australia
in 1892z (the only death of the kind in this colony in the ten
years 1889 to 1898), and of the entire absence of this disease
as a cause of death in Western Australia in the same decade.
Nor were any deaths from the fever recorded in New Zealand
during the same ten years,—a fact which may be taken to
show that, if not unknown, it must be excessively rare and mild
in that colony.

Of the existence or frequency of this disease in the Pacific
Islands little appears to be accurately known. One case was
recorded as occurring in a Polynesian inhabitant of Fiji in the

Y Moorhead, 7ransactions of 15t Indian Medical Congress, 1894.
S The Chinese: their Present and Future ; Medical, Political, and Social.
By Robert Coltman, Jnr., M.D., 1891.
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year 1897, but beyond this I have met with no recent record
of the disorder. A small epidemic, however, occurred there in
the year 188s".

Africa.  Whether this disease exists or occasionally causes
epidemics in Egypt and the Sudan is uncertain, but it seems
very probable that some outbreaks of a malady hitherto called
by another name are really of the nature of cerebro-spinal fever.
Slatin Pasha in his interesting record of captivity in and escape
from the Sudan has referred to certain outbreaks of fever which
attacked the native population of the Ghezireh and the Su-
danese troops stationed near Omdurman. These outbreaks were
spoken of as “typhus,” but from the recent report of Capt.
H. E. H. Smith, RAM.C,, it seems that the epidemics in
question, which prevail mostly in the autumn in the neigh-
bourhood of the Sudanese capital, are probably of the nature of
epidemic cerebro-spinal meningitis®

In Abyssinia, Tripoli, and Tunis there are, so far as I am
aware, no records of the existence of this disease. In Algeria
many epidemics of it have occurred in the past; it was apparently
introduced to the colony by French troops in the year 1840, and
prevailed rather severely there in 1841-2, 1844, 1845-6, and
with special severity in 1846-7. A later outbreak occurred
here in 1868.

On the West Coast of Africa there appear to be almost no
records of the occurrence of cerebro-spinal fever, with the single
exception of a remarkable outbreak which recently occurred at
Cape Coast among a number of coolies brought from Mombasa
in East Africa for duty with the Ashanti Field Force®’. This
was regarded as the first known outbreak of the disease on this
coast, but the evidence was uncertain. The carriers, it seems,
came in three transports; the first batch of 1500 men were
apparently free from the complaint, but among the second
batch of 1500 some were probably already affected by it, and
after their landing the disease spread to a great many other
persons. From these facts it must be regarded as an example
of imported infection, but whether from East Africa—whence

Y Trans. Epidem. Soc. London, N.S. Vol. vii. Sir W. MacGregor has
recently spoken of the appearance of the disease in Indian coolies in Fiji.

3 Ref. in /ndian Medical Gasette, Sept. 1899.

3 Journ. Trop. Med., Nov. 1900.
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these transports originally sailed—or from elsewhere there is
nothing to show. With the exception of this epidemic, the only
other record of cerebro-spinal fever on the Atlantic shores of
Africa is the bare mention of the disease among the maladles
known in the Cameroons®.

In South Africa, on the other hand, there is good reason to
believe that cerebro-spinal meningitis is a much less rare com-
plaint. How long the disease has existed in this part of the
continent is uncertain, but it was apparently in 1883 that it began
to prevail widely in Cape Colony, and in the following year a
certain belt of the colony was visited by an epidemic of some
severity. It subsided in 1890, but in that year a small outbreak
was observed in Natal, mostly among natives; of the fourteen
cases known to have occurred on this occasion nearly all ended
in death. More recently there is mention of a severe epidemic
of the fever at Tijgerberg in the northern part of Cape Colony
in 1897; and in the same year an outbreak of some severity
occurred at Malmesbury in the same colony, followed in 1898 by
a less extensive recurrence.

North and Central America. The North American continent
has in the past been more repeatedly and extensively visited by
cerebro-spinal fever than any other. Twenty years ago Hirsch
wrote that ‘“hitherto the headquarters of the disease, both as
regards wideness of diffusion and severity of the outbreak, have
been the United States, where its area extends from Canada to the
Gulf of Mexico, and from the Atlantic to the Prairie States of
Minnesota and Iowa.” In a footnote the same author adds that
he has seen no accounts of the disease in Georgia, Florida, or
Arkansas, but that he is not prepared to conclude from this
absence of evidence that these States have escaped it.

This frequency and wide diffusion of the fever in the western
continent are still among the most striking features in its
epidemiology. For many years past repeated outbreaks of the
disease have occurred in widely separated regions, but usually
in villages and in country districts. Recently some of the larger
towns have also been affected. In 1893 an epidemic appeared
in New York. In 1896, 1897, and 1898 epidemics occurred
in Boston, and in 1898 cases of the disorder were recognised in

1 Albert Plehn, Janus, 1896-7.
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Baltimore and other towns. In the latter year cerebro-spinal
fever prevailed—usually, it is true, in a mild form—in twenty-
seven of the States and in the District of Columbia. Prof. Osler,
in his address to the West London Medico-Chirurgical Society
in 1899, drew attention to the renewed diffusion of the disorder
in the United States, and described it as the fourth successive
“wave ” or epidemic period of the disease in the States in the
nineteenth century (the fourth epidemic period referred to by
Hirsch and spoken of above did not apparently affect America).

Canada is perhaps less widely troubled by this disorder than
the States; but it is said that in Alaska cerebro-spinal fever is
very commonly seen, and it is even spoken of as one of the
many dangers inseparable from gold-mining in that remote and
inhospitable country.

In Mexico and the Central American States nothing seems
to be known in regard to the presence or absence of cerebro-
spinal fever. I find no mention of it in recent reports from
British Honduras. But in some of the West Indian Islands
it is certainly known. In Jamaica, for example, it must be very
far from uncommon. At Half-way Tree in that island as
many as 12 cases of the disease occurred in the year 1897-8, all
of which ended in death. A few cases were also recorded in
the same year in the eastern district, and in the health reports
for the year 1898—9g the absence of any cases of cerebro-spinal
fever in the returns from all parts of the island is noted as
very exceptional, and as being the first occasion for many years
in which such a thing had happened'.

South America. Whether epidemic cerebro-spinal meningitis
occurs in any part of South America I am not in a position to
say. The absence of positive records can scarcely be taken
to prove that the disease does not exist there, as it is among the
lesser known disorders, and may be easily confused with other
cerebro-spinal affections of an inflammatory character. In the
past it was rumoured that cerebro-spinal fever had been prevalent
in Brazil and in Monte Video in the year 1840, but the rumour
was unconfirmed.

Outbreaks at sea. There remain to be mentioned certain

1 It is noteworthy that among the recent epidemics of this disease in

Calcutta was one which occurred in the depdt of the Jamaica Government
Emigration Agency in that city, in the latter part of 19oo.
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outbreaks of this disease which have been reported as occurring
on ships at sea. One occurrence of this nature has already been
mentioned above, in the instance of the three transports which
arrived at Cape Coast from Mombasa in East Africa, with some
of the coolie passengers already showing symptoms of cerebro-
spinal fever. Another example recently recorded is that of
the s.s. “Clyde,” an emigrant ship carrying a large number
of persons from Calcutta to Georgetown in British Guiana. In
the former instance, that of the three transports at Cape Coast,
the published facts throw no light on the original source of the
infection. The disease does not appear to have shown itself
until towards the end of a long voyage, and the majority of
cases occurred after the ships’ arrival. But on board the
“Clyde” the first case developed three days after the ship left
Calcutta, and as it is well known that cerebro-spinal fever
is no rarity there it may be presumed that the emigrants in
question brought the infection on board with them when they
embarked in that city. The “Clyde” appears to have left
Calcutta on January 24th, 1900, and arrived in Georgetown on
May gth. The outbreak was confined to the occurrence of four
cases, between January 27th and March 19th. An interval of
no less than forty-one days occurred between the third and last
cases.

An outbreak presenting remarkable analogies with the above
occurred on another emigrant ship, also carrying coolies from
Calcutta to Georgetown in British Guiana. This boat, the
“Elbe,” left Calcutta on October 18th, 1900, and reached George-
town on January sth, 19o1, and during the voyage 17 cases of
cerebro-spinal fever with 14 deaths occurred. The first patient
developed symptoms the very day of embarkation, only 9 or 10
hours after leaving the coolie depdt in Calcutta, and as other
cases of the disease had already occurred there, there can be
no doubt that the outbreak on board was due to an infection
imported from the depét.

Factors concerned in the Geographical Distribution
of Cerebro-spinal Fever. It cannot escape notice that the
facts as to the geographical distribution of cerebro-spinal fever
over the earth’s surface are very imperfectly known. This is
no doubt true of many other of the diseases dealt with in these
pages, but it is more especially true of the one now under
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consideration. Some of the reasons for this have just been
pointed out in referring to the absence of information concerning
this disease in South America. Cerebro-spinal fever is a malady
that is not always easy to differentiate from ordinary idiopathic,
traumatic, or tubercular meningitis, or from several other patho-
logical conditions of the brain and spinal cord and their coverings.
The aid of bacteriology in the diagnosis of a given case has
only recently become possible, and the bacteriologist and the
means for making a bacteriological inquiry are not always at hand.
It is therefore practically certain that the area of prevalence of
this, as of many other diseases, is much wider than the known
records of its occurrence would imply.

Its known area of prevalence is, however, a wide one at
the present day, and is probably always becoming wider. With
the (uncertain) exception of South America it is found in all
the great continents. Its northerly limit varies in the two hemi-
spheres ; in Sweden it is said to cease at the 63rd degree of
latitude, and it is absent from Iceland and the Faroé Islands;
but in Alaska it exists in the region of the gold-fields, which are
on the very borders of the Arctic circle. In the south it is
common at the southern extremity of Africa, and an occasional
case is seen in Australia.

The title, so frequently given to this disease, of epidemic
cerebro-spipal meningitis expresses one of its most interesting
features—its tendency to occur in the form of epidemics. The
epidemics vary very widely in their extent and intensity, and in
not a few instances outbreaks have occurred of so limited a
character—the disease attacking a mere handful of people—that
the word “epidemic” is quite out of place in connection with
them. In some instances observers have even been hardy enough
to diagnose single isolated cases of disease as of this nature, but
in general terms epidemicity is one of the main characters of the
fever. The epidemics are usually curiously irregular in their
relations both to space and time. They do not as a rule pass
steadily through a country from one end of it to another, like
a cholera or an influenza epidemic. They rather tend to
occur as a number of isolated outbreaks, here and there, in
different parts of a country, the separate outbreaks showing little
or no relation with each other. It is, indeed, usually impossible
to trace any connection between them. So also in regard to time,
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an individual outbreak often shows no definite course, with a
distinct beginning, a rise to a maximum degree of prevalence, and
a distinct decline to extinction. An epidemic may linger on for
months or even a year in a given place, and it may recur at
irregular intervals in the same village or district, showing that the
infection is really—at least for the time being—endemic in that
particular spot.

The exact manner in which the infection is spread is not
known, but this tendency to recur in certain places seems to show
that the virus of the disease can exist for longer or shorter periods
outside the human body. This “saprophytic” existence of the
microparasite is rendered still more probable from a study of
those repeated outbreaks of the disease which have been observed
in such institutions as barracks and gaols, where it would seem that
the infection clings to a building for long periods together. Some
of these instances have been already referred to. The most
striking have been met with in Indian gaols. Thus for example,
in the Alipur central gaol, in Calcutta, the first known epidemic
of this disease occurred in 1885, and in the next decade nine
more outbreaks were recorded in the same gaol; then after an
interval of three years an eleventh outbreak—confined to three
cases—occurred (in 1898)'. Of similar import were the facts
connected with the outbreak of cerebro-spinal fever at sea, in the
s.s. “Clyde,” already alluded to. That forty-one days should have
elapsed between the 3rd and 4th cases in this outbreak can only
be explained by supposing that the infection clung in some way to
the vessel itself or its contents during that period. In this respect
the behaviour of the disease presents not a little analogy with that
of beri-beri.

If cerebro-spinal fever is directly infectious from person to
person—in the sense that scarlet-fever and measles are in ordinary
parlance “contagious”—it is so probably in a low degree. In
most epidemics no connection can be traced between individual
cases. Sometimes several persons are attacked more or less
simultaneously ; and, in ‘like manner, it has occasionally been
observed that several isolated outbreaks in districts at a con-
siderable distance from each other have arisen at or about the
same time. Both these observations seem to show that the

1 Indian Medical Gasette, June, 1899.
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disease is spread less by direct transmission of a virus from one
person to another than by the exposure of several persons or
communities to a common source of infection.

There seems nevertheless to be good reason for believing that
the virus of cerebro-spinal fever can be and is carried from place
to place by means of human beings. Hirsch has quoted a
number of instances in which the movements of troops have
seemed to contribute to the spread of the disease. Its appear-
ance in Algeria many years ago was thought to be due to an
importation of infection by the French, and three examples have
already been quoted above (the transports at Cape Coast, the
“Clyde” and the “Elbe”) in which the disease was apparently
carried long distances by sea.

The relations of this disease to Zemperature are briefly as
follows. The actual height of the thermometer is without influence
in its production. It can exist equally well in tropical, temperate,
and sub-arctic climates. The view formerly held that one of the
most important determining causes of an outbreak was a low
temperature was based on imperfect knowledge of the area of
distribution of the disease. A disorder which can cause severe
epidemics in Indian gaols, among the poor of Jamaica, and on the
tropical coasts of Western Africa cannot in any way be dependent
for its causation upon absolute cold. The recent history of the
malady has in fact thrown much new light upon its relations
to temperature and to many other external conditions. How far
this apparent change in the behaviour of the disease is due to the
mere absence or imperfection of the earlier records for many
countries, or how far it is a real change it is not easy to say.
But it seems certain that in the last two decades cerebro-spinal
fever has spread to, and become widely diffused in, countries
where formerly it was unknown. Sixteen years ago Hirsch wrote
that “hitherto it has been confined really to temperate and
subtropical latitudes; it has not penetrated into the cold zone
except to a very slight extent ; while the tropics and the whole of
the southern hemisphere have escaped it altogether.” Some
time, however, before those words were published the disease had
already appeared in many parts of India, and the recent outbreak
in connection with coolies for the Ashanti Expedition, referred to
above, seems to show that it exists or can exist in tropical Africa.

In Southern Africa also the prevalence of the disease seems to

6—2
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date only from tolerably recent times. It may be accepted, there-
fore, as beyond question that the area of prevalence of this fever
is now a much wider one than formerly, and that conclusions
based on our present knowledge of its distribution may be upset
by later behaviour of the disease.

For the present it may be stated, in regard to its relation to
temperature, that while absolute cold is certainly not necessary
for its production, a relative degree of cold seems to be of some
importance. In temperate climates epidemics have most often
occurred in the cold season of the year, and changes of temperature
seem to favour their development—possibly by their effect on the
individual, whose resisting powers may be lowered by a fall in the
thermometer, or possibly by some more indirect action.

The distribution of cerebro-spinal fever shows little definite
relation to elevation above sea-level or to the nature of the soil
Wetness of the soil appears to be without influence, unless perhaps
in an indirect manner by rendering the individual more susceptible
to the virus. Racial differences have perhaps some importance in
determining the geographical distribution of the disease, but to
what extent is uncertain. All races have suffered from it, but it
has been thought that negroes are particularly susceptible. How
far this increased susceptibility is really due to racial difference
and how far to difference in habits or in exposure to infection is
unknown. It would appear that among the determining factors of
an epidemic of this disease the character of the surroundings of
the individual plays a very important part. The frequency with
which children or persons of early adult life alone suffer from
it, and the fact that attacks are exceedingly liable to occur in in-
dividuals who are in a state of fatigue or exhaustion from some
unusual or excessive degree of labour or physical exercise, or
after exposure to cold and wet, all tend to confirm this statement.
So also does the tendency shown by the disease to become
epidemic in towns, and especially in the poorest quarters, where
dirt, overcrowding, and general insanitary conditions are found
attheir worst. In this respect cerebro-spinal fever shows a certain
analogy with yellow fever and with dengue.



CHICKEN-POX (VARICELLA).

Chicken-pox being a mild disorder, rarely resulting in death,
mortality returns are of little value as indications of its prevalence.
In the case of many countries it is difficult to find any mention at
all of the disease, as owing to its comparatively trifling nature it
is often not referred to at all by writers on the diseases prevailing
in those countries. Most writers on the geographical distribution
of diseases ignore chicken-pox completely.

History. Chicken-pox was for long regarded as a mild form
of small-pox. The name “varicella” is as old as the Arabian
writer Rhazes. Fuller, in 1730, and later Heberden, in 1767,
established the difference between the two diseases.

Recent Geographical Distribution. ZEwrope. The
disease is probably more or less common in all European
countries. In England and Wales it causes one or two hundred
deaths in most years, but some of these are believed by the
Registrar-General to be due to small-pox. This confusion between
small-pox and chicken-pox is doubtless common to other countries.
The official returns for most other European States that I have
consulted make no mention of this disease. It is undoubtedly
known in Russia, where it is called “ Windy-pox” (vietriannia
ospa); it is not infrequently seen at the hospitals in St Petersburg
and other large towns, and is probably common in the country.
At Constantinople it is more or less constantly present and often
of a severe character. In Malta many cases of chicken-pox are
registered in some years.

Asia. In many parts of Asia chicken-pox is far from rare.
It is said to be very common in India’. In Rajputana it is

! Buchanan, Journ. ZTrop. Med., Sept. 1899.
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occasionally epidemic. In Ceylon it appears to be frequently
seen; in 1895, 350 cases of the disease were recorded in the
island; in 1896 the recorded cases rose to 579; and in 1897
they were 508 in number. It is probably rarer in Malaysia;
Kohlbriigge never saw it in Java. A few cases, however, of a
mild type occurred among the Dutch troops in the Indiesin 1897.

In China chicken-pox is probably very prevalent. It is fre-
quently seen in Shanghai? and is one of the commonest of con-
tagious disorders in the Chung-king district®. It was epidemic at
Kiukiang in the spring of 1898%. It is also known in the Fo-kien
province..

Australasia. Chicken-pox is seen sometimes in Fiji. In
Australia it is far from uncommon, occasional cases being re-
corded in recent reports from Queensland, New South Wales,
Victoria, Western and South Australia.

Africa. In Africa chicken-pox is certainly known on the West
Coast, and is very common in the south. Of its prevalence else-
where little seems to be known. I find mention of the disease in
recent reports from Sierra Leone, Lagos, and the Gold Coast.
In Uganda it is very common. In South Africa also it is very
prevalent ; in the health-reports of the Cape and other colonies
for recent years cases or epidemics of chicken-pox are frequently
mentioned as met with not only in many parts of Cape Colony,
Namaqualand, Griqualand West, the native territories of Tem-
buland, the Transkei, and Pondoland, but also in Johannesburg
in the Transvaal, where it appears to have been frequently seen
before the war. The indigenous races of South Africa seem to be
very susceptible to the disease, and it sometimes prevails very
severely amongst them.

It is certainly met with in Mauritius.

America. In North America chicken-pox is an endemic
disease, at times becoming epidemic. Frequent mention of it is
found in reports from Ontario, Manitoba, and other Canadian
provinces. It was epidemic in Montreal in 1897. It is probably
also fairly common in the United States, where occasional out-
breaks of the disease are observed. It is not unknown in the
West Indies, cases being sometimes recorded in Jamaica.

! Janus, 1897-8, p. 221. 3 Chinese Cust. Med. Reports, No. 41.
3 /Jbid. No. 45. 4 Jbid. No. 56.
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Factors governing the Geographical Distribution of
Chicken-pox. Chicken-pox is undoubtedly a widely-spread
disorder. Its exact distribution cannot, it is true, be determined
for the present, owing not only to the absence of information in
regard to its existence in many countries, but also to the
uncertainty of diagnosis which often surrounds this disease, and
the ease with which it may be confused with mild or modified
small-pox. Still, in spite of these difficulties, there is a sufficiency
of evidence to show that chicken-pox prevails under a great variety
of conditions and in countries widely apart. It can certainly
exist just as well in the tropics as in temperate climates, though it
is perhaps more common in the latter.

Chicken-pox is essentially a disease of child-life, especially
attacking children under five years of age. It sometimes takes on
epidemic characters, but such outbreaks are usually more or less
localised in character, and show no regularity in time of re-
- currence or in the number of persons attacked.



CHOLERA.

Cholera is a disease which for long periods, and in some
instances permanently (if our limited historical knowledge will
permit the use of such a word in regard to any disease), remains
endemic in certain countries, at varying intervals spreads more
or less widely elsewhere, and from time to time becomes pandemic,
extending over a great portion of the inhabited world.

The Endemic Centres of Cholera. It has long been
customary to regard Lower Bengal—the flat, marshy, malarial
country of the Sundarbans and the delta of the Ganges—as
the endemic home of cholera, whence extensions of the disease
to other parts of India and thence to other countries were to
be always traced. It is certain, however, that at the present
day cholera is endemic, in the fullest sense of the term, in many
other parts of India, in Farther India, in China, and perhaps
in Japan.

In India itself the region mentioned above is, doubtless, a
most important area of endemic cholera ; it is perhaps the oldest,
it is certainly among the worst. But it is not the only one. From
the discussion on cholera at the first Indian Medical Congress in
1894, and from the annual returns of the Sanitary Commissioners
with the various Governments of and in India, it is clear that cholera
is endemic in many other parts of the country. It is certainly so
in the Bombay Presidency. Capt. Herbert, I.M.S., stated at the
Congress that the difference between Bombay and Bengal in regard
to the endemicity of cholera is one of degree only, and that the
same might probably be said of Madras and Berar. If British
India, this observer added, could be divided into endemic and
non-endemic areas of cholera, the latter would only include Sindh
and the Punjab, and even in the easterly districts of the Punjab
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a mild type of the disease is endemic. It is certain that in most
years—in a/l recent years—cholera prevails more or less in most
portions of British India, including Assam. There are years of
great prevalence, such as 1877, 1887, 1891-2, and 1897, and
there are periods of slight prevalence, but it is rarely entirely
absent from any province, excepting Sindh. How far in these
“cholera years” the excessive prevalence in any given province
is due to an importation from Lower Bengal or elsewhere, or to
a revival of local infection is uncertain. The factors governing
its spread are to some extent known. In all the Indian provinces,
and even in the great endemic area of Lower Bengal, where
the virus may be supposed to be permanently and widely
present, carriage of infection by human beings and its diffusion
by contamination of water-supplies are constantly observed.
It has been pointed out also that an appearance of western
extension from Bengal is sometimes brought about when no
such extension has really taken place, because the seasonal
commencement of cholera activity is early in Lower Bengal,
occurring before the hot weather has far advanced, and it is
delayed more and more as one travels westward and the annual
rainfall diminishes, until in the Punjab the ordinary epidemics
come during and towards the end of the rains. In the areas of
endemic prevalence, and of epidemic extension in India, localised
outbreaks of great violence are not infrequent.

In Farther India cholera is as truly endemic as in India
proper. Lombard speaks of Bangkok as “un véritable foyer
de choléra.” In the plains of Cambodia cholera appears in-
variably to become epidemic in the hot season. In Annam it
is said to begin to prevail each year with the rains. It is
constantly epidemic, if it be not truly endemic, in Cochin China.
In Lower Tongking it is admittedly endemic (Rey) and frequently
severely epidemic. In the Straits Settlements cholera seems to
have been prevalent every season in recent years, and it may
be doubted whether the infection is on each occasion newly
imported—though on many occasions it has been thus imported
by coolies from China’.

That cholera is endemic in some parts of China no longer
admits of doubt. At Shanghai it is spoken of as * more or less

1 I am informed, however, by Prof. W. J. Simpson that the infection is
¢“almost always” so imported.
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endemic, making an annual appearance generally toward the
end of summer’.” At Chinkiang an epidemic of cholera usually
decimates the native population in the hot season®. At Hankow
and at Ichang, both on the Yangtze-kiang, the disease appears
each year in the hot months®. At Pakhoi it prevails in most
years between July and September®. At Lung-chou (near Pakhoi)
it has been epidemic in most recent years®.

From the evidence of the medical officers in the Chinese
Customs service it appears then that cholera is truly endemic
in the places just named, if in no other parts of China. Manson
also states that the disease is endemic in Canton. It is scarcely
possible to suppose that the annually recurring epidemics in all
these places are due to successive introductions of infection from
India or elsewhere, and the conclusion is unavoidable that they
are merely a seasonal revival of an endemic disease, just as
happens in Lower Bengal and other parts of India. As cholera
in its endemic homes in India occasionally causes severe and
widespread epidemics, while in other years it is quiescent, so also
in China there are “cholera years” and years of little cholera. At
Ichang the memorable epidemic years were 1850, 1864, 1883, and
1892. In 1892 cholera was extremely prevalent in many parts
of China, particularly in the Yangtze-kiang valley. In 1895
epidemics, in some places of “appalling” violence, prevailed
throughout a great portion of the country; in Peking alone
cholera caused over 50,000 deaths. It is noteworthy that while
1892 was a great “cholera year” in India, 1895 was not, though
in the previous year the disease had been more than usually active
there.

Epidemic Extensions of Cholera to Countries near
the Endemic Centres. While the endemicity of cholera in
the countries already named may be regarded as fully established,
there are some other countries or islands in the Far East where
the disease is at times endemic, at times absent altogether. In
these countries cholera has been imported from India or China,
has given rise to severe epidemics, and has remained for the time
being truly endemic, for a longer or shorter period: it has then
disappeared and apparently remained absent altogether until a

1 Cox, Chinese Cust. Med. Reports, No. 55.
2 Lynch, Jésd. No. 50 and No. s54.
3 /bid. No. 41 and No. 44. 4 Jbid. No. 41. 8 /bid. No. so.
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fresh importation has started the cycle again. This has happened
repeatedly in Ceylon and Japan. In Ceylon large numbers of
cases of cholera occur every year, but the disease is apparently
not permanently endemic in this island. The infection is re-
peatedly imported from India. A violent epidemic occurred in
Ceylon in 1892, and each year since that date a very large though
diminishing mortality from cholera has been annually reported
from the island.

In Japan among recent epidemic years may be mentioned the
‘years 1877, 1882, 1886, and 1890. These outbreaks were of very
great violence, and were followed by recrudescences of an infection
for the time endemic in the island. It may indeed be questioned
whether cholera is not now as truly endemic in Japan as in China.
A recent writer in the Sei-i-Kwai Medical Journal has called
special attention to the fact that since 1877 “cholera has appeared
every year in Japan” (the italics are his). In Corea cholera has
been frequently imported.

In some of the East Indian islands local extensions of cholera
have also been repeatedly observed, though some of these islands,
as for example Amboina, are said to have enjoyed a remarkable
immunity from the disease. Java experienced a severe epidemic
in 1901, and the disease is possibly truly endemic here. In German
New Guinea cholera is said to have been introduced by a steamer
in 1896, and to have become for the time being endemic there,
as also in New Britain and in the Bismarck Archipelago, though
it had not (in 1397) spread to the British Solomon Islands®.

To the west of India similar occasional extensions of cholera
are not infrequently observed. Afghanistan, Persia, and Arabia
are all instances of countries which, while taking a prominent part
in the great pandemics of cholera, are also visited by the disease
at other times. The infection on these occasions appears to be
always imported from India, and either a serious epidemic may
follow, or the disease may become truly endemic for a longer
or shorter period. Cholera was in this manner practically en-
demic in Persia from 1852 to 1861 and from 1865 to 1872.

Cholera has often spread very widely from its eastern habitats
without becoming truly pandemic. It has several times broken
out among the pilgrims at, or en route to, the Moslem Holy Places in

1 Colonial Report for the British Solomon Islands, 1897.
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Arabia. In 1823 it spread as far as Astrakhan at the mouths of
the Volga, but did not produce a European epidemic, possibly
because of the stringent measures taken by the Russian authorities.
There is in fact no true dividing line between a widespread
epidemic and a pandemic, the terms being merely conveniently
used to indicate a wide or a very wide (but never truly universal)
extension of the disease outside those countries where it is more
or less permanently present.

It would appear that the virus of cholera finds in certain
countries conditions suited to its existence for very long periods,
and perhaps, as in Lower Bengal, permanently. In others
the conditions favour the existence of an imported virus for a
considerable number of years, after which the disease disappears
altogether and remains absent until it is again imported. It
is possible that the countries named above—such as Farther
India and China,—which are now endemic homes of cholera, may
not remain so permanently. How long the disease has already
been endemic in these is uncertain, but in some—e.g. China—it
has almost certainly been endemic for the last twenty or thirty
years. When the infection is carried still farther from India, as
for example to Europe, it usually dies out after from one to five
years of irregular and varying prevalence. It is probable, however,
that India is the true original nursery ground of cholera, whence
the disease has been carried to the other countries where it is
now endemic.

The Great Pandemics of Cholera. To Europeans the
greatest interest attaches to those occasional extensions of cholera
which from time to time visit not only Europe, but a very
considerable portion of the inhabited earth’s surface. These
so-called pandemics have occurred at irregular intervals of ten,
twenty, or more years, and have not always followed the same
course or covered the same ground. What causes this disease,
or influenza, or plague, thus occasionally to spread widely
throughout the world after long periods of inactivity is not known,
and any explanation of the phenomenon is largely based on
speculation. It is not due to any meteorological conditions
alone; and the views formerly current as to an “epidemic
constitution” of the atmosphere, or as to the influence of great
earth changes as manifested by earthquakes, inundations and the
like, are no longer entertained as explanations of the pandemic
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extensions of disease. The true relation of the micro-organisms
associated with these diseases to their causation is also as yet not
sufficiently established to justify the assertion that some acquired
virulence and power of diffusion and resistance to outside in-
fluences on their part will fully explain these occasional pan-
demics, though it is very probably an important part of the
explanation.

In regard to cholera it is established, practically beyond a
doubt, that carriage of the infection by human beings and its
diffusion by water are important factors, but probably not the
sole factors, in the extension of the disease. The carriage of
infection by human beings is probably the principal explanation
of the fact that cholera, in its pandemic extensions, follows the
great routes of trade and travel. Its diffusion by water explains
the fact that cholera follows the course of streams and rivers, and
appears to spread more rapidly along the great lines of human
communication when these are also water-ways (streams or rivers)
than when they are not.

The pandemics of cholera have always started from India.
They have usually been preceded by a year or years of unusual
activity of the disease in India, and sometimes as for example
in 1891-2 by its great prevalence throughout the Far East. The
diffusion of cholera westward into Europe has been frequently
accompanied by a diffusion eastward into China, Farther India,
and elsewhere. The disease, as just stated, has almost invariably
followed the great routes of trade and travel. The principal
routes traversed by cholera in the past have been the follow-
ing :—(1) From India to Afghanistan, Persia, Russian Central
Asia, the Caspian, the Caucasus, Astrakhan, the Volga or
shores of the Black Sea or both, and so to Europe generally
(as in 1830 and 1892). (2) A more northerly route, through
Cabul, Bokhara, and Khiva, to Orenburg on the Ural river, and
so to European Russia (as in 1829). This and the first route
are sometimes followed in one and the same epidemic. (3) From
India to China, and thence probably through Tibet, to Kashgar,
Khokand, Yarkand, and Bokhara, and so -to the west (as in
1841-44). (4) From India to the Red Sea, Arabia, Egypt, and
thence to Syria, Palestine, Asia Minor, and through these or
directly from Egypt to Turkey, and up the Danube to Europe
generally (as in 1864-5). (5) From India to the shores of
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the Persian Gulf, Mesopotamia, Asia Minor, and thence to
Europe.

It is important to note that on several occasions these routes
" have been combined; the disease following, at or about the
same time, two or more of the great lines of communication
in the East.

Without entering into the controversial question of the early
history of cholera epidemics, it will be useful, and indeed essential
to an understanding of the geographical distribution of the disease,
to give a rapid summary of the course followed by the known
epidemics of cholera in the past century.

Historical Summary of the great Cholera Epidemics or Pandemics.
The first wide extension of cholera outside India appears to have
taken place in 1819 and following years. In 1819 the disease spread
along the coasts of the Malay Peninsula ; in 1820 it was in Siam,
and was terribly rife in China: in 1820-22 it spread to Oman and
Muskat in Arabia, to several places on the Persian Gulf, and
through Mesopotamia and Persia to the Caspian Sea. In 1822
it was again rife in Mesopotamia, and was largely spread as a
result of the war between Persia and Turkey. In thatand the next
year it passed up through the Caucasus and reached Astrakhan,
but—thanks to the energetic measures put in force there, or to
some other cause—failed to spread into Europe!. It reached
Syria and Asia Minor, but did not invade Egypt. In 1823 this
epidemic apparently came to an end; but in the meantime
(in 1819) cholera had been imported by a ship from India
into Mauritius and Bourbon (now Réunion) in the south, causing
a serious epidemic in the former, and in 1820 it appeared in
Zanzibar and Somaliland.

The next extension of cholera began in 1828. In that year
cholera was in Arabia. It probably spread in 1829 through
Cabul to Khiva, Herat, and Bokhara, and thence to Orenburg
in Russia. It was probably carried to Orenburg either by
caravans from Bokhara or by nomad Kirghiz from there or from
Khiva. In 1829-30 it was epidemic in Persia. In 1830 it
spread up the Volga, just as it did more recently in 1892, and
soon invaded the greater part of European Russia. In that and
the following year it was very rife in many parts of Russia, and

! In Astrakhan 371 cases of cholera, with 192 deaths, occurred in 1823 ;
and at Krasnoe-Yar, 20 miles away, 21 cases, with 13 deaths (Arkhangelski).
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particularly among the troops engaged in the Russo-Polish war.
In 1831 cholera also spread widely in Arabia, and caused the
death of nearly one-half of the pilgrims to the Holy Places of
El Islam. Asia Minor and Egypt also suffered. In Europe
few countries escaped. Turkey, Bulgaria, Austria, Germany,
France, Italy, Spain, Portugal, Norway, Sweden, and the British
Isles were all invaded in 1830-32, and from the latter it spread to
America. In America cholera broke out in 1832 at Quebec,
Montreal, New York, and Philadelphia, spread along the St
Lawrence and the shores of Lakes Ontario and Erie, and
finally appeared in almost all parts of the United States, in
Mexico and in Cuba. In the Old World cholera prevailed in
1836-7 in Palestine, in Somaliland, in Zanzibar, and in Algeria,
as well as in many parts of Europe, where it had remained more
or less endemic since its first introduction in 1830.

The year 1840 marked the commencement of a third extension
of cholera. In that year the disease spread along the coasts of
the Malay Peninsula, and was introduced by British vessels into
China, where it raged severely in 1841—3. In 1842 cholera
appeared in the north of Burma, apparently by extension from
China. In 1844 it was rife in Kashgar, Yarkand, Khokand and
Bokhara, and in all these places it appears that the infection
was originally derived from China ; possibly it was carried along
the great trade-route from China through Tibet to these
Central Asiatic provinces. In 1844—45 cholera was epidemic
in Afghanistan and in Central Asia, and it would seem that
after the westerly extension from China just described the in-
fection took a south-easterly turn from Bokhara back through
Afghanistan to the Punjab. The original westward course was,
however, also continued, and before the end of 1845 cholera
appeared in Persia, and in 1846 in Mesopotamia, and to a
disastrous extent among the Haj pilgrims in the Hedjaz ; it also
appeared at Aden and in Oman. In 1847 it prevailed over
most of the districts already named, and from Persia spread to
Asia Minor, the Caucasus, Astrakhan, and the Volga basin, to
many places in central and southern Russia, and to Constantinople.

The year 1848 was one of the worst “ cholera years ” on record.
The disease burst out at Mecca and Medina, ravaged Wallachia
and Moldavia, and spread all over Russia, Finland, and Sweden.
In 1848 and particularly in 1849, few countries in Europe escaped
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its ravages. It is noteworthy, however, that in Austria and Spain
cholera did not spread to any great extent, and that Portugal and
Greece remained quite free. Almost the whole of England
suffered, but the behaviour of the disease was very capricious in
this country. In 1849 Tunis, Oran, and Algiers were invaded,
and in 1848 and 1849 epidemic cholera was more or less rife
in Canada and the United States. In 1850 Egypt and the
whole African sea-board of the Mediterranean and some islands
in that sea were visited, and the disease spread over Mexico
and California, Cuba and Jamaica. In 1851 isolated outbreaks
occurred in Poland, Silesia, and Pomerania, and again in Cuba
and Jamaica, and for the first time cholera appeared in Grand
Canary Island. The disease appears to have then almost, if not
quite, died out in the West for a time. But the respite was very
brief and cholera was in the meantime very active in the East.

In Persia and Mesopotamia it was widely epidemic in 1851,
and in 1852 spread thence to Russia through the Caucasus and
Astrakhan. This new invasion of the south-east of Russia began
before the remains of the former epidemic had quite ceased in
Polish Russia on the west. At this time and until 1861 cholera
was truly endemic in Persia and Mesopotamia. In 1853 it was
more or less active in Russia, Denmark, Norway, England,
Germany, Holland, Bessarabia, Moldavia, Wallachia, Piedmont,
Barbary, and Portugal, and for the third time America was invaded.
In 1854-5 cholera was pandemic, raging in Europe and in North
America as well as in many parts of Asia. A few cases occurred
in Dutch Guiana in 1854 ; it was epidemic in British Guiana
in 1857, and in 1855 and 1858 it was widely epidemic in Brazil.
In 1857-8 the disease quite died out in the greater part of
Europe and America, only to reappear in many places in 1859.
In 1858 cholera was raging on the shores of the Red Sea.
Mauritius had been invaded a second time in 1854, and was
the scene of three subsequent epidemics between that year
and 1862.

In 1860 a great revival in cholera activity was recorded in
India; in 1862 the disease was severely epidemic in Peking, Taku,
Tientsin and other places in northern China, and in 1864 the
first signs of a renewed westward extension were observed. From
Sindh cholera spread to Persia, Hadramut, Yemen, and Somaliland.
In 1865 it raged at Makalla and Mocha, and spread into the Hedjaz
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Abyssinia, and Egypt, where it caused a terrible mortality. Thence
it passed to some places on the Dardanelles, to Cyprus, to Syria,
Palestine, and Asia Minor. From Constantinople cholera passed up
the Danube into the heart of Europe, and also into the Caucasus,
which on all former occasions had been invaded from the East
and not from the West. The Russian shores of the Black Sea
became infected, and finally Italy, France, Spain, Portugal, Malta,
Gozo, and England, all suffered from more or less extensive out-
breaks. Imported cases occurred also at New York, and in
Guadeloupe the disease became epidemic.

In 1866 cholera prevailed widely in most of the places
affected in the preceding year, and extended in addition to St
Petersburg, Bavaria, Saxony, Prussia, Belgium, and Holland, and
in fact over the greater part of Europe. It was largely diffused
by the operations connected with the campaign in Prussia, Austria,
and Italy. In this year cholera again attacked the Mecca pilgrims,
was active in Mesopotamia, Persia, and the Caucasus; and in
England reappeared in Southampton and caused an epidemic
in London and over the greater part of the country. From
England the disease again spread to America, was widely carried
through the United States by the movements of recruits, and also
appeared in Cuba. In 1867 it was still present in Galicia,
Switzerland, Dalmatia, Montenegro, Albania, Sardinia, and in
a few placc§ in Russia; it had died out in Arabia, Egypt, Meso-
potamia, and the greater part of Turkey in Asia. In 1868 cholera
completely disappeared from Europe; but in Africa it spread in
1867 through Abyssinia to Central and Southern Africa, appearing
on the East Coast in 1868 and reaching Zanzibar in 1869. In 1868
it broke out for the first time in history on the West Coast of Africa,
in the French settlement of St Louis, in Senegal, whither it was be-
lieved to have been imported by Moorish trading caravans from
north-eastern Africa. It thence spread to Bathurst, and southward
along the West Coast and into the interior. In 1867-8 cholera was
also epidemic in Nicaragua, Honduras, Brazil, the Argentine Re-
public, Paraguay, Uruguay, Bolivia and Peru, and the Pacific Coast.

Meanwhile, in the East cholera had again spread from India
into Afghanistan, into Kashmir, and into Persia in 1867. In the
two following years it was widely epidemic in Persia, and in 1869
it broke out at Kief in western Russia, and in Nijni-Novgorod
after the great Fair.

c. 7
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The year 1870 marked the commencenicin: vt a wive. mwense
cholera prevalence in Europe, and during the next three years it
was estimated that not less than one million lives were sacrificed
to the disease. It was extremely rife in Russia and in Prussian
Poland in 1870. In 1871 it broke out in Asia Minor and in
Constantinople, and in 1872 in many parts of Austria-Hungary,
the Roumanian Principalities, Prussia, and Belgium. It was several
times imported into England, but no epidemic resulted. In 1873
cholera began to subside in Europe, but remained in Russia, in
the Netherlands, and in Munich until 1874.

In the meantime cholera had spread in Central Asia, invading
Balkh in 1871, and Khokand, Tashkent, Bokhara, and other
places in 1872. In 1870-1 it also spread to Arabia and Nubia,
again attacking the Mecca pilgrims. In 1873 the disease appeared
in New Orleans and in many places in the Mississippi valley.

There now followed a period of eight years, during which
cholera was apparently confined to its endemic homes in the East’.
But in 1881 and 1882 the disease was again terribly rife among
the Mecca pilgrims and widely spread through the Hedjaz. In
1882 it was epidemic in Bokhara and Afghanistan, and from 1882
to 1884 was widely spread throughout Egypt ; in 1884 it appeared
at Toulon, Marseilles, Genoa, Naples, and other places in Italy,
where it remained until 1886-7. Spain was lightly visited by
cholera in 1884 and severely in 188s. )

Another great western extension of cholera began in the year
1892. In 1891 the disease had been unusually active in India,
and in 1892 it caused one of the highest mortality-rates on record
in that country. From India it spread through Afghanistan to
Persia, crossed the Russo-Persian frontier, and was then carried
by the Transcaspian railway both eastward and westward. East-
ward it passed to Samarkand, Tashkent, and thence to the greater
part of Siberia ; westward it reached the Caspian. It soon crossed
that sea, and invaded the Caucasus on the one hand and
Astrakhan on the other. It rapidly spread up the Volga and
more slowly along the shores of the Black Sea, until the greater
part of European Russia was more or less infected by the disease.

1 Hirsch, however, appears to be in error in stating that ‘‘from 1875 to the
end of 1880 it [cholera] had shown itself at no point of the globe out of India.”
It was severely epidemic in Japan in 1877-79 ; and was present in several
parts of China during the five-year period in question.
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In the same year it also became severely epidemic at Hamburg,
in Germany, and in some parts of Austria, Hungary, Turkey, and
Arabia; and isolated cases were recorded in England, France,
Belgium, Holland, Denmark, Norway, Italy, Servia, Morocco, and
the United States.

In 1893 the disease was again rife in Russia, especially in the
Ukraine in the south-west, while the Volga provinces and the
Caucasus in the south-east, which had been most severely affected
in 1892, suffered but little. Cholera also prevailed to some extent
in many parts of France, Holland, Belgium, and Germany (where
Hamburg was again the scene of an epidemic). Hungary, Austria,
Bosnia, and Roumania were all invaded. It was more or less
prevalent in many parts of Italy, and in some places in Spain,
Tunis, Algeria, Senegambia, and the Canary Islands. The Haj
pilgrims suffered from a terrible outbreak of the disease, which,
according to an estimate of the Grand Sherif of Mecca caused
50,000 deaths. Imported cases again occurred in the United
States and also in Brazil. A considerable number of strictly
limited outbreaks of cholera occurred this year in England.

In 1894 the disease was still active in many parts of Russia,
especially in the Polish and other western governments. In
Germany cholera was widely prevalent; in Galicia there was a
very fatal epidemic ; in Turkey, Belgium, Holland, and Hungary
the disease was present, and it had not quite disappeared from
France. In 1895 it was again epidemic in Volhynia, Podolia,
Kief, and other parts of western Russia, in Galicia, in European
and Asiatic Turkey, in Morocco, in Egypt, and in Japan. Finally
in 1896 cholera disappeared from Russia, and apparently from
Europe; but it was widely epidemic in Egypt. In all these
years the infection was frequently imported to England, but
without giving rise to any epidemic. In 1899 the malady appeared
at Bushire, and at Basra and some other places on the Persian
Gulf. As usual, the outbreak here occurred at the time of the
date-harvest, when thousands of people are congregated together
under the worst possible conditions of sanitation. Finally, while
these pages are passing through the press, cholera has caused
a considerable mortality among the pilgrims to the Hedjaz,
and in many parts of Egypt; while it is reported to be raging
in Manchuria and at numerous places on the Russo-Chinese
frontier.

7—2
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Map of European Russia and the Caucasus,

showing the distribution of Cholera in 1892 (from the beginning of the epidemic
to December 1st).
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The shading in the accompanying map represents a varying ratio of cases
of cholera per 100,000 inhabitants. The numbers inserted in the different
governments and provinces correspond to the numbers in the following table :

Cases of | Cases of
Name of cholera Name of cholera

Government r 100,000 Government per 100,000

No. or Province inhabitants No. or Province inhabitants
I. =3 ¢ Daghestan 3912 23. Podolia 148
II. % Terek 3384 24. Perm 150
III. & | Stavropol 211§ 15. Yaroslavl 104
Iv. 8 Kuban 1944 26. Riazan [
V. g | Baku 1607 27. Tula 84
VI. #{ Kars 1468 28. Orel 71
VII. = | Zakataly 1309 29. Poltava 70
VIIIL. g Erivan 1308 30. Tchernigof 70
IX. g Elizavetpol 1079 31. Radom 99
X. g | Tiflis 749 33. Moscow 68
XI. 2 \Kautais 6 33 Kielce 52
34. Volhynia 49
1. Astrakhan 2494 35. Kostroma 3t
2. The Don Cossacks 1812 36. Olonetz 27
3. Saratof 1721 37- Vladimir 19
4 Samara 1556 38. Warsaw 17
5. Simbirsk 1028 39- Mogilef 16
6. Voronezh 894 ! 40. Plogk 12
7+ Orenburg 746 L4l Livonia 8
8. Tambof 733 ‘ 42. Minsk 8
9. Lublin 536 |43 Pskof 6
10. Penza 483 44 Lomza 8
1. Kursk 397 45- Grodno 5
12. Kazan 380 46. Tver 3
13. Ufa 353 47 Novgorod 2
14. Viatka 343 48. Piotrkow 1
15. Kief 336 49. Vologda 1
16. St Petersburg 290 50. Kaluga o6
17. Nijni Novgorod 280 51, Courland 1
18. Ekaterinoslav 258 52. Smolensk o3
19. Kharkof 255 33. Vilna o's
20. Taurida 215 54e Vitebsk oI
21, Kherson 219 55. Siedlec 211

21. Bessarabia 194

The only parts of Russia which escaped the epidemic altogether in 1892
were the governments of Archangel and Esthonia ; the Polish governments of
Suvalki and Kalisz, and the Principality of Finland. These are consequently
omitted both from the table and the map.
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Factors governing the Geographical Distribution of
Cholera. It will be seen that in its epidemic or pandemic spread
westwards cholera has been mainly confined to the northern
hemisphere. The occasions on which it has crossed the equator
have been the following :—in 1820, 1837, and 1869, it appeared
in Zanzibar'; in 1819 and four times between 1854 and 1862
it was epidemic in Mauritius; it has recently appeared in New
Guinea, a few degrees south of the equator ; and it was epidemic,
in one or more years between 1855 and 1868, in Brazil, Paraguay,
Uruguay, the Argentine Republic, Bolivia, and Peru.

In considering the geographical distribution of cholera it is
more easy to name those countries where the disease has never
appeared than those where it has at some time prevailed. Some
doubtful sporadic cases only have occurred in Iceland (in 1860).
-The Far6e Islands have never been visited. In Norway Bergen
has been the most northerly limit of cholera. Finland has almost
entirely escaped its ravages. No other European country has
quite escaped the disease. But in saying this it is not intended
to imply that all parts of those countries have been the scenes of
cholera epidemics; on the contrary, there are many towns and
many districts of considerable size which have always been
fortunate enough almost or quite to escape the disease; as, for
example, Rouen, Versailles, Lyons, Sedan and the Vosges
district in France ; Baden and Wiirtemburg in Germany ; several
towns in Russia, and so forth. The disease is notoriously
capricious in its behaviour, though possibly a fuller knowledge
will in time enable us to explain phenomena that now appear to
be capricious. In Siberia the northerly province of Yakutsk
seems to have escaped cholera in all the past epidemics of the
disease ; Kamtchatka has also never been visited, and generally
in Siberia the northerly limit of cholera appears to have been
about the 6oth parallel of latitude. In Europe, on the other hand,
the disease has on many occasions been mildly epidemic con-
siderably to the north of this, e.g. in the Archangel government.
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1 Isolated cases of what is described as ‘“apparently a not very rapid form
of cholera” were seen by Pruen in Equatorial Africa ; epidemics of cholera he
never saw or heard of there. There is no other evidence to show that true
cholera exists in this part of the world, and the cases described were perhaps
cases of an acute diarrhceal disorder other than cholera. 7ke Arab and the
African, S. T. Pruen, M.D., London, 1891.
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In the western hemisphere, Greenland, Newfoundland, and the
northern portions of Canada have never been visited by cholera.
Some parts of Central America, the Bermudas, and several West
Indian Islands have been equally fortunate. In South America,
Venezuela and Chile have also escaped hitherto, and, so far as
the absence of positive records justifies the assertion, the same
is true of Patagonia and the Falkland Islands. The infection
has been several times imported to the shores of South Africa
(one of the most recent instances occurred in Durban in 1890),
but has never gained a footing there, and Australia and New
Zealand seem to be equally unsuited for the spread of cholera, or
have been equally successful in dealing with imported infection.
The complete immunity of the Andaman Islands, so close to the
principal home of the disease, is even more remarkable.

That cholera is largely spread by the movements of human
beings is shown firstly by the part that pilgrimages have taken in
its development, secondly by the fact that the course and rapidity
of its diffusion have often varied with the course and rapidity
of the usual means of human communication, and thirdly by the
disease always following the great routes of trade and travel.
The commencement of the last pandemic of cholera in 1892 was
associated with the movements of a vast body of pilgrims dis-
persed from the great bathing festival at Hardwar in northern
India. This and other fairs have on many previous occasions
played a similar part, though it is important to add that they
have in many years been attended by equally large numbers of
pilgrims amongst whom cholera has appeared without being followed
by any wide extension of the disease. This happened in 1891,
when three deaths from cholera occurred in pilgrims to Hardwar,
yet no epidemic resulted, although in the following year the same
measures of precaution seemed powerless to prevent the develop-
ment there of one of the greatest and widest epidemics of cholera
ever known. The dispersing pilgrims in 1892 carried the infection
with them and became foci of the disease in many parts of India.
That they were the sole factor in starting the epidemic must how-
ever be doubted. Cholera had been unusually prevalent in India
in the previous year without their taking any part in its diffusion,
and it had already been unusually active in the North-West
Provinces in 1892 before the Hardwar Festival (an exceptionally
numerously attended one, though less so than that of 1891) of that
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year was held. It is probable therefore that the movements of
the Hardwar pilgrims only contributed to an extension of cholera
which would have occurred in any case.

The great annual pilgrimage to Mecca and Medina has on
many occasions been not only the scene of terrible outbreaks of
cholera, but the means of dispersing the disease far and wide;
and smaller pilgrimages, such as those to the shrines of Meshed
in Persia, and the many local fairs and festivities in India, have
frequently aided in spreading the disorder. So also the movements
of large bodies of peasants in Russia, the dispersion of traders and
others after great fairs such as that of Nijni-Novgorod, and the
movements of troops in war-time (in this case aided by other
conditions than mere movement) have all powerfully contributed
to the diffusion of cholera. But a full consideration of all the
facts will usually lead to the conclusion that the disease is not
solely spread in this manner.

The same remark applies to the diffusion of cholera by water.
That the disease can be, and is spread in this way to an immense
extent, and perhaps more than by any other means, can scarcely
be denied. The last epidemic furnished innumerable examples of
this. In Russia such great rivers as the Volga, the Neva, the
Vistula, the Dnieper, and the Don all became seriously contami-
nated by the cholera virus in 1892, and at Hamburg the Elbe
was the principal distributor of the infection. In London in
1854 the disease was diffused by a contaminated public water-
supply, and the same thing has been observed over and over
again, not only in countries where cholera has become epidemic,
but in India and even in Lower Bengal itself, where, if anywhere,
cholera is permanently endemic. But this spread of the infection
by water—no more than its diffusion by human beings—is not the
whole explanation of the behaviour of the disease. There are
phenomena—particularly the quiescence of cholera for several
years in its endemic homes, and its wide extension outside them
in other years under apparently identical conditions—which
cannot be explained by these considerations alone, and which
involve problems too wide and too controversial to be discussed
here.

1 «The Spread of Cholera by Water.” By Frank G. Clemow, M.D.,
D.P.H.  Transactions of the 8th [International Conmgress of Hygiene and
Demography. Buda-Pest, 1894. ’
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Cholera, it will be seen, remains endemic for very long periods
only in tropical countries. In some subtropical countries, such as -
Persia and Mesopotamia, it has remained endemic for a longer
series of years than in the temperate countries of Europe or
America. That local conditions, and not climate alone, have
some share in determining this behaviour of the disease, is,
however, clear from the fact that cholera has remained endemic
in Russia for a longer series of years than in other European
countries with warmer climates. Warmth is, in fact, not the only
condition needed for cholera prevalence, though it is an important
one. This is shown by the rarity and mildness of the disease in
northern Europe and its absence from northern Siberia. The
influence of warmth was remarkably demonstrated by the distri-
bution of cholera in Russia in the year 1892. The intensity of
the epidemic decreased with something like mathematical regularity
as the disease travelled from south to north, and though other
factors,—such as a loss of virulence in the cholera virus as it
travelled further, and an increasing preparedness on the part of
the authorities to meet and deal with the disease—may have
been at work, it is scarcely possible not to believe that a
diminishing temperature was the most important factor. The
map on p. 100 shows, by means of shading, this remarkable
distribution of the disease in Russia in 1892. Many other
considerations—especially the subsidence of cholera in Europe
in the winter and its recrudescences in summer—prove further
the great influence of warmth upon its prevalence. The disease
has, however, exceptionally prevailed in quite cold weather, and,
as stated above, it has been seen as far north as Archangel and,
doubtfully, in Iceland.

An immense number of other influences are at work in
determining the geographical distribution of cholera. Race is
probably of no great consequence, but the black races seem to
be more susceptible than the white. Elevation is of importance,
low-lying, alluvial countries seeming to suffer much more than
those more elevated; but this rule is not without marked
exceptions. A country or district which has suffered severely
in one year is often visited mildly or escapes altogether the
next year; but exceptions to this rule are also observed, not
only in Europe, but also in India. Soil, meteorological conditions,
the degree of intelligence and civilisation of the people, and
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many other local conditions all play a censiderable part in the
distribution of cholera. To what extent the disease can always
be kept at bay by well-directed measures is perhaps uncertain.
Certainly a high level of Public Health administration, combined
with great care in preventing the spread of -imported infection,
has in a vast number of instances proved successful in saving a
country from a cholera epidemic. These instances have, however,
all occurred in countries far removed from the original source of
the disease in the East, and it has yet to be proved that they would
be equally successful in countries nearer to India.

Lastly, perhaps the most important factor of all in the
geographical distribution of cholera is distance from the endemic
homes of the disease. Those countries and islands which are
farthest removed from India, and have consequently less constant
and direct communication with her, escape altogether or are
visited rarely. Those countries, on the other hand, such as Farther
India, China (where for the present cholera is as truly endemic as
in India), Persia, Mesopotamia and Central Asia, between which
and India there is a constant stream of intercommunication, are
the most liable to epidemic recurrences. It is more than probable
that this relative immunity to cholera of countries distant from the
source of the disease is due, not only to their less constant and
direct communication with India, but also to the greater distance
over which the virus has to be carried, with consequently increased
chances of its dying on the way or greatly losing its virulence.
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General Characters and Etiology. Dengue, Dandy,
or Breakbone Fever is a highly infectious febrile disease,
characterised by severe rheumatoid pains in the joints and
limbs, and in some cases by a cutaneous eruption of varying
character and duration. The cause of this disease is quite
unknown, but it presents all the characters of a specific infective
fever, and is very possibly of microbial origin. The microbe,
if it exists, has not, however, been discovered. The malady can
apparently remain for long periods as an endemic, but it is seen
most characteristically as an epidemic, or, at irregular intervals, as
an almost pandemic disorder.

Geographical Distribution. Dengue appears to be mainly
a disease of tropical and subtropical zones, but it can occur and
give rise to epidemics of some severity in comparatively temperate
countries. Whether dengue is to be regarded as permanently en-
demic in any part of the world appears uncertain, the records of the
disease dealing almost entirely with recurring epidemic prevalences.
In this respect it presents many analogies with influenza, both
diseases occurring from time to time in the form of localised
outbreaks, and at intervals spreading with extraordinary rapidity
over very large areas of the earth’s surface. Dengue has, however,
at no time become truly pandemic in the sense that influenza has
on many occasions ; though the area which it has covered in some
epidemics has been of very considerable size, as for example in
1870—73, when it was seen as far west as the southern United
States, and as far east as China and Formosa. Even in its widest
epidemic prevalences, however, it does not spread very far outside
tropical and subtropical latitudes.

Moreover it retains a much more sporadic and capricious
character than influenza. In the years just named, for example,
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dengue was present, between the easterly limit of Formosa and
the westerly limit of the United States, solely in Burma, India,
China, the East Indies, Arabia, Aden, the East African coast, Zan-
zibar, Mauritius, and Réunion, whereas influenza, in its epidemic
prevalences, usually attacks every country, and sometimes every
inhabited place in every country (with the exception of isolated
communities) between the extreme limits of its extension.

Dengue resembles influenza further, not only in its tendency to
attack a very large proportion of the inhabitants of a place in
which it breaks out, but in the extraordinary speed with which
these large numbers of persons develop the disease; so that—just
as in the case of influenza—it is common to read of “nearly the
whole” or of ‘“three-fourths” of a community being “simul-
taneously ” attacked. It is probable that these expressions are
not to be taken quite literally, but it is certainly true that the
disease does attack very large numbers of persons, and that it
may do this in a very short period of time. Trustworthy estimates
have placed the proportion of a community attacked at as high a
figure as two-thirds of the population (at Mauritius in 1873), at
three-fourths of the population (at Smyrna and at Amoy), and
even higher (at Jaffa and St Thomas). In some of the annual
outbreaks of this disease at Beirit in Syria I am informed on
excellent authority that almost the entire population are attacked.

Recent Endemic Prevalence in certain Countries. 1f dengue is
truly endemic at the present time in any part of the earth’s
surface it is probably so only in certain tropical and subtropical
countries. In India it is occasionally seen among the natives,
but I am aware of no trustworthy statistics proving its degree of
prevalence in the Indian peninsula. Many epidemics of the
disease, on the other hand, have been recorded here in the past.
In Egypt dengue is said, on good authority, to be met with in a
sporadic form every year during the damp months of autumn,
dying out in December. In Beiriit, on the Syrian coast, dengue
would appear to be truly endemic, and every year, usually in the
autumn, an epidemic of greater or less severity occurs. From
time to time epidemic outbreaks of the disease are also reported
from Tripoli, where an outbreak of this kind occurred as recently
as November, 1901.

It is possibly also endemic in East Central Africa; Pruen
observes that it occurs there sporadically (he ascribed it to the
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use of impure drinking-water); and another traveller in East
Africa, Scott-Elliot, states that “in the colony zone, at a height
of 5000 to 7000 feet, there is a curious kind of rheumatism or
‘dengue fever,” which affected many of my men'.” It is also
said to be seen sporadically on the West Coast, at Senegambia?®.

In the West Indies there is some reason to believe that dengue
is more or less permanently endemic. It is sometimes seen in
Cuba ; it was epidemic there in 1897, at the same time as yellow
fever, but as Cuba was at the time under exceptional conditions
owing to the war, and as dengue, also accompanied by yellow fever,
was epidemic in Texas at the same time, this outbreak was quite
possibly due to an imported infection and not to excessive activity
of an indigenous disease. In the Bermudas dengue is said to
occur sporadically from time to time. It is sometimes seen also
in British Guiana.

Epidemics or Pandemics of Dengue. Historical Summary.
The epidemic extensions of dengue have been marked by
great irregularity, both in regard to time and to the countries
attacked. The history of the disease is far from completely
known, as it has only been distinctly differentiated in the last
century, and is even now not always easy of diagnosis from other
disorders. But so far as recorded facts enable us to follow its
history the principal epidemics in the past have been the
following :—

In 1779 dengue was prevalent in Batavia and Egypt; in 1780
in Spain, Zanzibar, India (the Coromandel Coast), and possibly
in Philadelphia. In 1818 it broke out at Lima. In the years
1824-28 there was a wide prevalence of the disease; it spread
over a great part of the Ganges delta, extending as far inland as
Berhampur ; it appeared on the Coromandel Coast, at Gujerat
and Rangoon ; it (probably) raged at Zanzibar ; it prevailed from
1826-28 in the south of the United States, in the West Indies,
and at Carthagena and Bogota in South America. Whether any
of the countries intervening between the wide limits here named
were affected by the disease at this time there is apparently no
evidence to show. :

1 4 Naturalist in Mid-Africa. G. F. Scott-Elliot, M.A., F.L.S., etc.
London, 1896, p. 189. Cook, on the other hand, never saw a case during
four years' residence in Uganda.

* Two cases of dengue were admitted to the Colonial Hospital, Gambia, in
1898 ; none in 1897; one in 18go. See the Colonial Hospital Reports.
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In 1835 a limited outbreak of dengue was seen in Arabia ; in
1836 in India; in 1837 in Bermuda; in 1844 in India; in 1845
in Egypt; in 1847 in India; in 1845-48 in Senegambia; in
1845-49 in Rio de Janeiro; in 1847-56 repeatedly in Tahiti;
in 1850 in the southern United States ; in 1851 in Mauritius and
Réunion, and at Callao and Lima ; in 1853-54 in India; in 1854
in the southern United States and in Havana; in 1856 in
Senegambia and at Benghazi in Tripoli; in 1860 in Bermuda and
in Martinique; in 1863 in Bermuda; in 1864 in Cayenne; in
1865-67 in Senegambia, in Spain, and in Teneriffe; in 1868 in
Port Said.

What is spoken of as a third pandemic of dengue began in
Zanzibar in 1870 ; the scattered portions of the earth’s surface
affected by the disease in that and the following three years have
been already enumerated. In India, during this epidemic, dengue
spread from Bombay, Calcutta, and Madras along the lines of
communication to most parts of the east and west coasts of the
peninsula and inland to the foot of the Himalayas.

More recent limited outbreaks of dengue have occurred at
Benghazi in Tripoli in 1878 ; on the coast of the Gulf of Mexico
in 1880 ; in New Caledonia in 1884-85 ; in Fiji, for the first time
in 1885 ; at Port Said in the same year, and widely throughout
Egyptin 1887. In 1889 dengue spread to both shores of the Agean
Sea and to most of the islands of the Greek Archipelago excepting
Crete. Beir(t, Jaffa, Smyrna, Constantinople, Salonika, and Athens
were all visited, and the epidemic is said to have spread all over
Asia Minor and the Lebanon. Still more recently there is mention
of an epidemic at Amoy, on the coast of China. Canton had also
been the scene of an outbreak at some earlier date. In 1895-96
dengue was twice epidemic in Cochin China'. In 1897 an
epidemic of the disease broke out in Queensland and caused
as many as 97 deaths. Four cases of this disease had been
recorded in the preceding year, but before 1896 dengue had
apparently been absent from the colony for some time2 In that
year the malady, as already stated, was epidemic, together with yellow
fever, in Cuba and in Texas. In 1898 seventeen cases of dengue
were admitted to the Durban Hospital, Natal, so that probably
there was an epidemic there in that year. In November, 1901,

1 Nogué, drck. de Med. Nav. et Colon. Dec. 1897.
? Reports of the Registrar-General. 1896 and 1897.
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the disease became epidemic in Beir(it and Tripoli, in Syria, and
a few isolated cases occurred a little later in Constantinople.
Finally, in British New Guinea dengue has recently been imported
and has attacked the natives, but without doing much harm’.

Factors governing the Geographical Distribution
of Dengue. The known geographical range of dengue is a
restricted one in regard to latitude. The disease appears to be
confined to a belt running round the world, the northern limit
of which may be placed in Europe at about the 41st degree
(Constantinople); in Asia not higher than the 33rd degree
(Northern India), and in America at about the 4oth degree
(Philadelphia). The southern limit of the belt would seem to be
about the 3oth degree of south latitude in Africa (Durban); the
25th or 26th degree in Australia (Queensland); and the Tropic
of Capricorn in South America (Rio de Janeiro). Within this belt,
which is practically the tropics plus a strip of the earth’s surface
on either side of the tropics, dengue has been able at times to
prevail widely in both hemispheres.

That temperature is one of the leading factors in defining
the range of dengue is therefore exceedingly probable. A warm
or hot atmosphere seems to be essential for its prevalence. This
is further shown by its behaviour in individual outbreaks. Almost
without exception the onset of cold weather has always put an
end to an epidemic of dengue. The only apparent exceptions
have been certain epidemics in the West Indies, which occurred
in cool weather; but the term ‘“cool” must be taken as having
but a relative significance here, as the minimum temperature
at the time was as high as 64° (Hirsch). Temperatures near the
freezing-point are said to arrest an epidemic completely.

Certain other conditions seem to be also necessary for the
prevalence of dengue. Dirt, insanitation, and overcrowding have
appeared to favour its development. Towns have usually suffered
more severely than rural districts, and particularly those portions
of the towns affected where the general conditions of hygiene have
been most defective. In this respect, as Hirsch and others have
pointed out, dengue presents some analogy with yellow fever. A
further point of analogy is found in the tendency dengue has
shown to occur along coast-lines and to avoid penetrating far into

1 Sir W. MacGregor.
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the interior of countries. A low elevation above sea-level is
apparently more favourable than a high one.

This disease appears to be almost entirely independent of such
conditions as the race, age, or sex of the community attacked.
All ages and both sexes are liable to it, and an apparent immunity
observed in certain races in some outbreaks has not been main-
tained when the same races have been exposed to its attacks
elsewhere. A similar indifference is shown by dengue to the
nature of the soil on which it prevails, whether as regards its
physical or its geological characteristics.

The clinical and other characters of this disease point
to its being one of the acute infective fevers, but the micro-
organism associated with it, if there be one, has not yet been
discovered. That the disease is infectious from person to person
is practically certain. Corré and others have quoted a large
number of instances in which dengue has been spread by the
arrival of a ship with cases on board. Instances are also known
in which a person has visited an infected locality and on his
return thence introduced the disease to a place hitherto free from
it. The fact that medical men and nurses have also rather
frequently suffered from its attacks may be held to be further
proof of the considerable degree of infectivity possessed by the
disease. It is still a moot point, just as in the case of influenza,
whether this is the only or the principal manner in which dengue
is spread when it becomes epidemic, or whether the great
rapidity of its diffusion and the occasional occurrence of what
seems to be a simultaneous outbreak in a large proportion of
a community do not require some other explanation. It is
probable, however, that the rapidity and the *simultaneity” of
these epidemic outbreaks have been somewhat exaggerated, and
that dengue is, at any rate to a very great extent, spread from
person to person.

In some epidemics animals have been believed to suffer from
an analogous disorder at the same time as human beings, but no
proof has ever been adduced that this disease can in fact attack
the lower animals.



DIABETES MELLITUS.

General Characters and Etiology. The general charac-
ters of diabetes mellitus are too well known to require detailed
description here. The causation of diabetes is uncertain. Heredi-
tary influences, temperament, racial predisposition, all perhaps
have some share in it, and there can be no question that
disturbances of the nervous system are largely concerned in
its production. Some have hazarded the suggestion that this
disease, like so many others, will prove to be of micro-parasitic
origin. But no facts in support of this suggestion have as yet
been brought forward.

History. The oldest known mention of this disease seems
to occur in one of the early Hindu writings—the Ayur Veda of
Susruta. References to diabetes, or at least to glycosuria, are
frequent in the writings of the Greco-Roman and Arabian
physicians, and throughout medieval times. Towards the end of
the eighteenth century the study of the disease was placed on a
scientific basis by the work of two English physicians, Dobson and
(later) Rollo. In recent times much light has been thrown on
the nature and cause of diabetes by the investigations of Pavy,
Naunyn and others.

Geographical Distribution. ZEurgpe. Diabetes mellitus
is increasing in frequency in the British Isles. In England and
Wales the mortality from this cause has steadily risen from an
average of 57 per million in the years 1881-9o to 86 per million
in 19oo. Among the specially liable group of males above 45
years of age the mortality-rate is very much higher. Thus in the
years 1881—go the diabetes deaths among persons between 45
and 55 was 134 per million; between 55 and 65, they were 282 ;
between 65 and 75 they were 397; and over 75 they were 314

C. 8
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per million. In Scotland diabetes is somewhat rarer than in
England, and in Ireland it is still less prevalent.

In France diabetes also appears to have become more
frequent in recent years. In Paris, at least, there has been a
steady rise in the mortality from this cause in the past four
decades; in 1891 the death-rate rose to 140 per million of the
population.

Although statistics relating to the prevalence of this disease in
other European countries are largely wanting, there is evidence
from many of them to show that diabetes is not a rare disease.
When statistics are available they tend to show a rise in the
mortality from this disease similar to that observed in the British
Isles and in France. Thus in Denmark the deaths from diabetes
in the urban population rose from 48 (about 6o per million) in the
year 1892 to 87 (over 100 per million) in 1897. In Norway the
diabetes death-rate is about equal to that of England and Wales.
In Russia, in the three years 1893, 1894, 1895 there was a steady
rise in the number of cases of diabetes treated both inside and
outside the hospitals. Cases of, and deaths from the disease were
reported in those years from all parts of European Russia,
including the Baltic and Polish provinces, and the Don Cossack
territory. )

In Italy diabetes seems to be rarer than in England or in
Denmark, but here also its frequency is increasing. Between
the years 1887 and 1896 the deaths ascribed to it in the whole of
Italy continuously rose from 17 per million in the first year to 27
in the last.

Diabetes undoubtedly exists in Turkey in Europe. In Con-
stantinople it is seen with some frequency; but I am unable to
satisfy myself that it is of more common occurrence here than
elsewhere in Europe, in spite of the unmeasured consumption of
sweetmeats of all kinds by the inhabitants and the sedentary,
inactive life led by the majority.

Asia. Diabetes is certainly met with in the Caucasus and
Transcaucasia, though it is probably not a common disease here.
The returns do not give the separate figures for the flat Caucasus
proper and the hilly regions of Transcaucasia. From Russian
Central Asia a few cases of diabetes are yearly reported, but the
returns from these provinces are very imperfect, and it is impossible
to state whether the disease is common or rare here. The same
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remark equally applies to Siberia. The disease statistics for the
Siberian provinces are for the country as a whole, and not for each
province separately.

With regard to Arabia, Syria, Asia Minor, Mesopotamia,
and Persia, medical literature affords no information as to the
presence, absence, or frequency of this disease.

In India, on the other hand, diabetes is known to be a
disorder of very considerable frequency. The Hindus here suffer
- much more than the Mohammedans. It is said to be particularly
common among the educated Bengalis. The Jains, whose only
animal food is milk and butter, escape it, and so also do the
Sadhus, Yogees, and Chorbays of Muttra, who live almost entirely
on sweets'. In Ceylon, also, diabetes would seem to be as
prevalent as in India. Whether the disease exists in any of the
East Indian islands is uncertain. It is said to be unknown among
the hill tribes of Java®. It is occasionally seen in China®

Australasia. In Australia diabetes is probably a rare disorder.
Occasional cases are seen in the hospitals of New South Wales;
and in Western Australia it is the cause of a few deaths in most
years. In New Zealand on the other hand this disease must be
very much more common than in Australia, and here, as in Europe,
it is becoming more frequent. In 1889 the deaths from diabetes
in New Zealand were only 14 (about 22 per million); in 1898
they had risen to 48 (about 64 per million). It is therefore nearly
as common in this colony as in the mother country. Nothing
seems to be known concerning the existence of diabetes in the
Pacific Islands. :

Africa. Diabetes certainly occurs in Egypt, in Algeria, and in
Morocco. It is relatively common in Tunisia, particularly among
the natives; the Mussulman and Jewish population suffer from it
here much more than the Christian inhabitants. On the other
hand diabetes appears to be absent from the pathology of Western
and Central Africa, and is seen but rarely in Madagascar.

America. Osler states that in America diabetes is a rarer
disease than in Europe. The last census gave a death-rate of
only 38 per million for this disease. It is however increasing in
frequency in the United States, as in Europe. In Mexico it has
been seen and is perhaps common. In some of the West Indian

1 Transactions 1st Ind. Medical Congress, 1894.
2 Kohlbriigge, Janus, 1897-8. 3 Coltman, op. at.
8—2
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islands, as Jamaica ind Grenada, an occasional death from it is
recorded.

For South America the evidence in regard to this disease is
conflicting, and scarcely justifies any more definite assertion than
that it occurs, but with great rarity, in Brazil and Peru, and that it
is perhaps unknown in British Guiana.

Factors governing the Distribution of Diabetes. This
disease occurs indifferently in tropical, sub-tropical, and temperate
climates. It is apparently commonest in the highly civilised
countries of Europe and in India. It is, perhaps, a disease of
civilisation. Luxury, a sedentary life, a neurotic temperament,
and town life all seem to favour the production of diabetes in the
individual, and these are found at their highest development in the
most civilised countries. Mental strain, worry, anxiety, *nerve-
wear” also serve to predispose to diabetes. All these factors
increase as civilisation advances, as the city population increases
at the expense of the rural population and as the “struggle for
life” becomes keener, and to this may perhaps be attributed in
part, if not wholly, the recent increase in frequency of this
disease in so many countries.

Race has probably not a little influence upon the prevalence of
diabetes. The Jewish race has shown a remarkable tendency to
suffer from it, not only in Europe, but in the United States and
in Algeria. The negro race is not exempt, and in a series of 77
cases recorded by Futcher in America as many as one-tenth of
the patients were negroes. In India, as stated above, the Hindus
suffer more than the Moslems, while the Jains and some other
races escape.

The belief has often been expressed that an exclusively or
mainly farinaceous diet is largely responsible for the production
of diabetes. The prevalence of the disease in India and Ceylon
to some extent supports this view. But there are some con-
siderations of weight against it. Thus in many other countries
outside India the natives live practically on nothing but fari-
naceous food and yet do not develope diabetes; and in India
itself the Jains under similar conditions escape it, and so also do
Hindu widows, who never touch animal food'.

The male sex is very much more liable to be the subject of

1 Koilash Ch. Bose, 1. M. S. 7ransactions 1st Ind. Medical Congress,
1894.
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diabetes than the female, and the disease is mainly—though not
exclusively—one of advanced years. Children have occasionally
suffered from it, and even infants under one year of age have been
known to develope it. There is nothing to prove that insanitary
conditions favour its prevalence ; and in London and elsewhere it
has been shown to occur more often in the well-to-do than in the
poorer classes of the community.



DIARRHGEAL DISORDERS.

1. THE DIARRHGEA OF INFANTS, CHOLERA NOSTRAS,
SUMMER DIARRH(EA, ETC.

2. SPRUE (PSILOSIS).
3. HILL DIARRHCEA.
«“ CARIBIL,” «EL BICHO,” OR “INDIAN SICKNESS.”

The Principal Varieties of Diarrhceal Disorders.
Diarrheea is, it need scarcely be said, a symptom of many morbid
conditions, and not as a rule a disease in itself. It is unnecessary
to enumerate the very large number of causes which may give rise
to loose evacuations. Many of these causes are local, accidental,
or temporary in their character, and, as such, it would be
purposeless to attempt to discuss the geographical distribution
of the symptoms to which they give rise. In most countries
diarrhceal diseases contribute largely to the sum of annual
mortality, but it is usually impossible to distinguish in the
returns what proportion of the deaths is due to diarrheea of local,
accidental, or temporary causation, and what to the more specific
forms of diarrhcea which will alone be discussed here.

Some forms of diarrhca may be conveniently regarded as
almost constituting specific diseases in themselves, inasmuch as
they are probably the result of certain constant causes or groups
of causes, they show distinct seasonal or climatic variations, or
they bear definite relations to elevation above sea-level, or to
the age of the persons attacked. Among these is the diarrhcea
of infants, which is one of the most prolific causes of infantile
mortality. Another is the so-called cholera nostras, or summer
diarrheea, from which many people suffer in the summer months,
and which is probably in part due to the consumption of unripe
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or overripe fruit, or of fruit in excess. A third form is the
so-called hill diarrhcea, met with at high elevations in India and
elsewhere. Sprue or psilosis is a fourth form of affection of the
alimentary tract in which diarrhcea is a more or less prominent
symptom. “Caribi” or “Indian sickness,” “El Bicho,” and
“epidemic gangrenous rectitis,” all probably the same disease,
form yet another distinct variety of diarrhceal disorder.

1. THE DIARRHGEA OF INFANTS, CHOLERA NOSTRAS,
SUMMER DIARRHCEA, ETC.

In most countries a very large number of children die in
the first years of life from diarrhceal troubles. To what extent
these troubles are due to one specific cause and may therefore
be regarded as a specific disease cannot be determined. Diarrhcea
is such a constant symptom in infantile diseases, it is so easily
brought about by teething, by improper feeding, neglect, and other
temporary and accidental causes, that unquestionably much of the
so-called cholera infantum or infantile diarrhcea is due to no one
specific disease. But the remarkably definite relation which the
mortality of infants from diarrhcea shows to variations of temperature
seems to indicate that a considerable proportion of it is due to a
definite cause or group of causes which varies in activity with the
variations in temperature, and that in this sense a certain propor-
tion of the deaths from so-called infantile diarrhcea may be
justifiably regarded as due to a more or less definite disease or
group of diseases.

It is probable that the deaths from infantile \diarrhcea form
a very notable proportion of the deaths from diarrhcea generally
recorded in the vital statistics of many countries. It is, however,
rarely possible to determine accurately what this proportion is,
and the returns for “diarrhcea” as a whole, or for *dysentery
and diarrhcea ” are alone available. Although infantile diarrhcea
contributes largely to the sum of these returns, the diarrhcea of
elderly persons, and cholera nostras, together with the diarrhcea
from temporary or accidental causes already alluded to, form the
majority of the recorded cases. Dysentery will be dealt with in
a separate chapter.

Recent Geographical Distribution. Ewrope. In England
and Wales the deaths from “ dysentery and diarrhcea” fell from an
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annual mean of 1076 per million in the decade 1861-70 to one of
935 in the next decade, and to 674 in the years 1881—go. The
fall has not been maintained, for though the mortality from these
causes was as low as 358 per million in 1894, it rose to 9oz in the
following year, and has since been respectively 564, 871, and 727
in the years 1896, 1897, and 1900. Dysentery being all but extinct
in this country, almost the whole of the deaths in this group may
be regarded as due to diarrhcea. These deaths are vastly more
numerous in densely-crowded urban populations than elsewhere,
and hence the highest mortality ratios are constantly returned
from such districts as those of London, the East and West
Ridings of Yorkshire, Lancashire, Leicestershire, Nottinghamshire,
Stafferdshire, and Warwickshire. In the East Riding the mortality
from this cause has in some years been as high as from 1500 to
2000 per million. '

In Scotland the deaths from the same causes fell from an
annual mean of 453 per million in 1888—90 to 360 per million
in 1896 ; in 1897 the ratio rose again to §ro per million.

In the larger French towns (those with over 10,000 inhabitants)
deaths from “diarrhcea and gastro-enteritis” have varied in the
last decade between 1550 and 2020 per million inhabitants;
while “maladies cholériformes” caused in the same period a
mortality varying between 20 and 270 per million. The higher
figures under the latter heading fell in the cholera years of 1892
and 1893.

In Belgium the mortality ratio from “cholera” (?nostras),
‘“enteritis and diarrhcea” together rose considerably between
1870 and 1897 ; in the year 1897 it was nearly 1250 per million
inhabitants. In Holland, on the other hand, the mortality
ratio from ‘“diarrhcea” steadily fell from about 450 per million
in 1889 to about 110 per million in 1898. In Germany infantile
diarrhcea causes an excessively high mortality, particularly in
large and densely populated towns, and in some, as for example
Berlin, the death-rate from this cause has increased with the
growth of the population. In Bavaria and Swabia very high
death-rates from “cholera nostras” (which here appears to
include all forms of diarrhcea except dysentery) are annually
recorded.

In Denmark the deaths from “cholerine and acute intestinal
catarrh ” vary considerably from year to year; in each of the years
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1896 and 1897 the mortality from this cause in the principal
Danish towns was rather less than 1300 per million living. In
Norway the deaths from “diarrhcea acuta, cholera nostras, and
enteritis ” showed some tendency to increase between 1881 and
1894 ; the mortality from these causes in the latter year was
about 540 per million. The corresponding mortality ratio in
Sweden in the years 1891-96 was between 300 and 400 per
million per annum.

Diarrhceal diseases are excessively rife in European Russia.
The official statistics of that country now return deaths from
“simple cholera” only; and this term appears to include all °
forms of diarrhceal disease excepting Asiatic cholera and dys-
entery. Among the statistics of a large number of registered
cases of various diseases, the term *gastro-intestinal catarrh”
also appears, and exceedingly high figures are always inserted
under this heading. There can be no question that diarrhceal
disorders are among the commonest of all maladies in Russia.
They are closely associated with the frequent use of polluted
water-supplies, with the nature of the usual diet of the peasantry
(which consists largely of sour black rye-bread, fermented cabbage-
soup, salted herring and raw cucumbers, melons and other fruit),
with excessive alcoholism, and generally with the low level of
knowledge among the bulk of the population, leading to neglect
of sanitation, improper feeding of infants, and other harmful
conditions. A form of hemorrhagic diarrhcea is said to be very
common in children in southern Russia, owing to the large
amount of raw vegetables and fruit eaten by them. Among
Bashkir children, who consume this dangerous diet to a less
extent, this form of diarrhcea is rarer.

In Austria-Hungary, and particularly in Hungary, “cholera
infantum ” and *“cholera nostras” give rise to high annual death-
rates, and in Switzerland the enteritis of infants also causes a large
sacrifice of infantile life. Throughout Italy diarrhceal diseases
(enteritss, diarrheea, colitis, etc.) are prolific causes of death;
the mortality from them rose, with some fluctuations, from 3159
per million in 1887 to 3683 per million in 1895. In Spain
and Portugal diarrhceal disorders are widely prevalent, and
no doubt the causes of their prevalence are largely the same
as those already mentioned as acting in Russia. In most, if
not all of the countries of the Balkan Peninsula diarrhcea, and
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particularly infantile diarrhcea, is extremely common, especially
in the summer months. In Constantinople these disorders are
the cause of a considerable annual mortality.

The distribution of diarrhceal disorders in Europe is to a
very great extent determined by temperature. The warmer the
temperature of the summer months, the more prevalent and fatal
do they become. Hence they are comparatively uncommon
in the north and excessively common in the south. In Iceland
diarrhcea is but little seen, and in the Faroe group it is only
moderately frequent. In Malta and other Mediterranean islands
* enteritis is often very prevalent in the summer.

Asia. The same law holds good to a considerable extent in
Asia. Diarrhcea is, however, met with as a common disease
throughout the greater part of Siberia ; though probably more rife
in the south than in the north. It is certainly extremely prevalent
in the Caucasian provinces, where gastro-intestinal catarrh is the
cause of more deaths than perhaps any other single disease.
In the Central Asiatic provinces of Russia, with their high
summer temperature, and where sanitation is as yet of necessity
of a primitive and oriental character, diarrhceal disorders prevail
to an enormous extent. The same statement appears to be
equally applicable to Syria, Mesopotamia, and Persia. In Asia
Minor these ailments are exceedingly common. At Trebizond
severe dysenteric forms of gastro-intestinal catarrh are often
observed. In Arabia diarrhceal diseases are among the most
frequent of maladies. The annual mortality from these affections
among the pilgrims to the Hedjaz is enormous ; it appears to be
largely attributable to the very polluted water of the wells which
form the sole water-supply on the long caravan routes between
the ports of Jedda and Yanbo and the holy places of Mecca
and Medina. This water is said to be frequently extremely foul,
and to have in many instances a strong smell of sulphuretted
hydrogen.

The prevalence of diarrhceal diseases in India will be again
briefly discussed in the chapter upon dysentery, as in Indian
statistics dysentery and diarrhcea are grouped together. In India
generally the deaths from diarrhcea are very numerous, and are
highest in the months of August, September, and October, that
is to say in the latter half (or more) of the rainy season. They
have risen enormously during the recent years of drought and
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famine. It is of interest to note that in 1891 and 189z when
cholera was extraordinarily rife in India and became pandemic
elsewhere, other diarrhceal disorders were showing no unusual
activity.

In Ceylon diarrheea at times causes acute epidemics, and on
some occasions at least (¢.g. in 1892 and 1897) these have been
traced to the consumption of rice made from paddy which had
been kept for use as seed, and had therefore become stale.

Throughout Farther India and China, in the East Indian
Islands, and in Japan, diarrhceal affections are among the com-
monest of diseases, attacking both the indigenous and foreign
inhabitants of these countries and islands. In China diarrhcea
causes a vast amount of mortality in children and adults.

Australasia. In Australia diarrhcea would seem to be quite
as frequent a cause of death as in many European countries. In
Queensland “diarrhcea” and “enteritis ” taken together caused
a mortality of between 1000 and 1200 per million per annum
between 1893 and 1897. In New South Wales, Victoria, and
Western Australia, these diseases appear to be somewhat less
common. In New Zealand, in the years 1889-98, this group
of disorders gave rise to an annual mortality of from 300 to 500
per million per annum. In most of the islands of the Pacific
diarrhcea is a frequent disorder, especially among children, and
in the warm season.

Africa. In Northern and Central Africa diseases of this
class are commonly met with. In the equatorial portion of
the continent, both in the centre and on the east and west
coasts both natives and Europeans suffer largely from diarrhcea.
It is mentioned as causing considerable trouble to the members
of almost every exploring expedition that has ventured into the
interior of the Dark Continent. It is prevalent in Morocco,
Algeria, and Tunis; it is extremely common in Egypt. In the
colonies along the western shores of Africa it is rife, and here,
as well as in Central Africa generally, it is said to be particularly
prevalent after the first rains have washed surface and other
pollutions into the streams from which drinking water is taken.
It is frequently associated with carelessness in the disposal of
human excreta, which are often allowed to pollute watercourses.
It is largely avoided in many European colonies where precautions
are taken to ensure a pure water-supply. On the West Coast of
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Africa diarrhcea appears to be as common on the sea-board as
" inland, but on the east it is said to be both more frequent and
more severe on the interior plateau than.on the coast.

In many parts of South Africa diarrhcea is very prevalent.
At the Grey Hospital, for example, in King William’s Town this
is in some years, next to typhoid fever, the commonest disease
that comes under treatment, and at many other of the colonial
hospitals cases of diarrhceal disorders are exceedingly numerous.
Diarrhcea was very prevalent in many places in 1897, owing to
the drought of that year; at Aberdeen, at Aliwal North, and in
the Jamestown sub-district it was epidemic. At Worcester a
severe outbreak of diarrhcea caused an enormous increase in
mortality among the natives in 1898. During the recent military
operations in South Africa many of our men suffered severely from
" this disorder; and it is noteworthy that among the forms of
diarrhcea observed was one associated with acid, frothy, liquid,
green stools, and much scalding about the anus, which was
believed to be brought about by the large amount of sand
swallowed in the dust-storms which frequently visited the camps.

In Madagascar, in the Seychelles, and in the Mascarene
Islands (Mauritius etc.) diarrhcea is very common.

North and Central America. The tendency for diarrhcea to
become more prevalent and severe as warmer latitudes are ap-
proached is well seen in North America; but there are not
lacking important exceptions to the rule. Thus in Greenland
diarrhcea is said to be the chief sickness in the winter months,
and a form of cholera has even been epidemic here and in
Labrador in the past. In other parts of Canada diarrhceal
disorders always help to swell the annual mortality, and the
diarrhcea of infants appears to be prevalent to a considerable
degree. Davidson states that the provinces along the Atlantic
coast suffer less than others, and that Quebec shows an extremely
high death-rate from diarrhceal diseases. They appear to have
been less conspicuous causes of death here in more recent years,
thanks probably to the same care as to water supplies that has
so reduced the death-roll from enteric in the Quebec province.
These diseases also seem to be less prevalent or less fatal
now in Manitoba and British Columbia than they were some
years ago.

In most parts of the United States diarrhceal disorders are
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very common, and cause a high annual mortality. In Massa-
chusetts this group of diseases, which here includes *dysentery,
cholera infantum, diarrhcea, cholera nostras, and enteritis,” caused
an annual mortality of 2111 per million inhabitants in 185675,
and of 1834 per million in 1876-95. Of the diseases named
cholera infantum is the most important, and this alone has caused
an annual mortality varying between 640 and 1580 per million
living (of all ages) in the years 1856—95. Throughout the States
generally diarrhceal disorders are a cause of a greater mortality
than in England, cholera infantum being especially frequent and
fatal. These diseases are certainly more prevalent in the States
than in the higher latitudes of Canada.

In Mexico and throughout Central America diarrhceal disorders
are extremely prevalent. Frequent mention of them is found in
the annual reports on the health of British Honduras, where the
general infantile mortality, doubtless partly through their agency,
is very high. In Guatemala “diarrhcea’ alone accounted for 1292
deaths (about goo per million inhabitants) in 1894.

Reports from most of the West Indian Islands seem
to indicate a marked frequency of diarrhcea. In Jamaica a
form of septic diarrhcea is one of the most prevalent diseases at
Port Royal. In many of the Leeward Islands, and in Trinidad,
Grenada, Barbados, and elsewhere, diarrhceal disorders are very
frequent. To what extent the deaths from this cause in Mexico,
Central America, and the West Indies are deaths of infants is not
clear.

South America. 1In the tropical portions of South America
diarrhceal diseases are no less prevalent than in most other
tropical countries. In the Guianas they are the cause of a con-
siderable annual mortality. Throughout Brazil diarrheea is a
common disease, but appears to be less prevalent in the
southern provinces of Sio Paulo, Parand, Sta Catharina and
Rio Grande do Sul than in the warmer provinces further north.
In Uruguay the deaths from “enteritis,” “infantile gastro-enteritis”
and “entero-colitis” together caused, in 1897, 6315 per 1000 of
the deaths from all causes, and a mortality of little short of 1000
per million inhabitants. In the Argentine Republic diarrhcea is
certainly a common disorder, and it is probable that it is more
or less prevalent in the western countries of the South American
continent.
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Factors governing the Geographical Distribution
of Diarrhoeal Disorders. The causes of diarrhcea are
_ practically ubiquitous, and consequently, as ‘the above brief
summary of facts shows, the condition itself is ubiquitous.
On the whole, diarrhceal disorders of all kinds are more
common, and to some extent more severe, in hot countries
than in warm, and in warm countries than in cold. The mean
annual temperature of a given portion of the earth’s surface is,
however, of little importance ; and in temperate climates the most
important factor in the prevalence of diarrhceal diseases seems to
be the height of the temperature in the warm season of the year
alone ; hot summers in any country being almost invariably asso-
ciated with diarrheea prevalence, although cold winters may reduce
the annual mean temperature in those countries to a comparatively
low level.

In England it was long ago shown by Ballard that it is the
temperature of the soil and not that of the air which seems to
determine the spread of diarrhcea; he demonstrated that “the
summer rise of diarrhceal mortality does not commence until the
mean temperature recorded by the 4-foot earth-thermometer has
attained somewhere about 56° F., no matter what may have been
the temperature previously attained by the atmosphere or recorded
by the 1-foot earth-thermometer.” It is probable that a like though
not quite identical statement might be made concerning most
countries. It appears, however, that the temperature at which
diarrhcea begins to be prevalent is not everywhere the same. Itis
less a question of absolute than of relative temperature. The records
of earth-thermometers are not available for most countries, but
there is probably a rough annual parallelism between their records
and those of the air-thermometer ; and it is certain that in many
temperate countries diarrhceal diseases begin to be more than
usually prevalent not when the air-thermometer records a particular
temperature common to all, but when the summer heats, whatever
they may be in the given place, begin to make themselves felt.
In New York, for example, the temperature in May is about 54°,
and in Berlin about 55°4° F.; diarrhcea is then but slightly active ;
in June the average temperature rises in both cities to 61° and
the diarrhcea mortality increases seven-fold. In Melbourne similar
facts are observed. But in Queensland, where the average winter
temperature is about 60°, diarrhcea shows no special activity at
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that temperature, and it is only when the mean monthly tem- '

perature rises to nearly 70° that the diarrhcea mortality ma.rkedly‘

rises’.

The other causes which determine the geographical distribution
of diarrhceal diseases are too numerous to discuss at length. Many
forms of diarrhcea are the result of neglect of sanitary measures,
ignorance, improper food, excessive indulgence in certain foods
and alcohol, and other quite preventable causes. Race appears
to have no very striking influence, all races showing a liability to
diarrhcea if exposed to the causes of it. Acclimatisation is un-
doubtedly possible, and the waters of some rivers, as for example
the Neva in St Petersburg, always cause diarrhcea in new-comers,
though taken with impunity by persons accustomed all their lives
to drink of them.

3. SPRUE (PSILOSIS).

General Characters. Sprue, or psilosis, is now recognised
as a distinct morbid condition, in which an inflamed, bare, aphthous
and eroded condition of the mouth and tongue, much wasting and
an®mia, and certain other features which will be found described
in most text-books, are, in addition to a definite form of diarrhcea,
the most prominent symptoms. Its relation to hill-diarrhcea is
uncertain, but as the latter is much more common in men than
in women, while sprue shows no such relation to sex, it is possible
that they are separate diseases. The cause of sprue is as yet
unknown.

Recent Geographical Distribution. This disease is
probably essentially tropical or subtropical in origin, but as in
some instances the symptoms do not develope until the subject
has left the tropics for a considerable time it is actually met with
in temperate countries. In England and on the continent of
Europe cases of sprue have been seen, but the patients have
always been persons who have lived in the tropics and almost
certainly contracted the disease during their previous residence in
some country where it is endemic. Southern China and the south-
east of Asia generally seem to be the principal homes of sprue.
In China, at Wenchow, it is spoken of as “one of the most
formidable tropical diseases” which are met with, and in Hong-

.

1 Stawell, /ntercolonial Medical Journal, March 120, 1899.

\
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N o s . .
- kong it is of somewhat frequent occurrence. In Cochin-China

’.)a form of chronic diarrheea is spoken of, a residuum of dysentery,

J which may perhaps be sprue. The disease is also said to be

-~

known in North China and Japan. Some doubt has been
entertained as to whether the disease is met with in India. Some
have asserted that “both primary sprue and secondary sprue,
following on dysentery, acute enteritis,” and similar bowel troubles
are common among the natives of India. Giles, on the other hand,
doubts if true psilosis is ever seen in that country ; and Moorhead
states that it is rare in India'. In the Malay Peninsula it is
certainly met with. It is also mentioned as occurring in the Straits
Settlements, but is probably not very common there, only two
cases of sprue being recorded in the hospitals, prison hospitals,
and lunatic asylum at Singapore in the year 1898. Manson
speaks of it as “especially common” in the countries already
mentioned, and also in Java, Manila, Ceylon, tropical Africa, and
the West Indies. Probably the term ‘“especially common” is
to be understood in a relative sense, as the disease is scarcely
mentioned by some writers on the most prominent maladies of
these countries.

Sprue is probably fairly common in some of the West Indian
Islands; it is said to have caused “many” deaths at St Michael
in Barbados in 1898. It would appear also to be not unknown
as far south as Natal, in South Africa, as two cases of psilosis
were among the admissions to the Durban Hospital in 1898,
but whether these patients had contracted the disease elsewhere is
not stated.

Further knowledge as to the etiology, and greater certainty
in the diagnosis of sprue, are needed before its geographical
distribution can be adequately determined. Some (¢g. Buchanan)
have regarded famine diarrhcea as essentially the same disease as
sprue, and if this be so, its distribution must be much wider than
it is at present generally believed to be. A tropical or sub-
tropical climate and a high degree of atmospheric moisture seem
to be conditions favourable to the occurrence of the disorder.

! Trans. 15t Indian Med. Congress, 1894.
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3. HILL DIARRHCEA.

A form of diarrhcea is not uncommonly seen in Europeans
who have resided for some time in the plains of India and thence
proceeded direct to a hill-station. It is probable that changes
of temperature, of barometrical pressure, and of other conditions,
acting on the alimentary canal of subjects already rendered
susceptible to such changes by a prolonged residence in the
plains, are the principal causes of this malady. How far it is to
be regarded as a specific disease is uncertain. Sir J. Fayrer and
other writers have treated it as identical with sprue, but it has
already been mentioned that there are certain considerations which
point to their being different diseases. Hill-diarrhcea usually takes
the form of the passage of loose colourless stools, as a rule in the
morning, between the hours of 3 and 11 a.m., together with
flatulence and other dyspeptic symptoms. It generally yields in
a few days or weeks to treatment, but in some cases it may
necessitate a return to the plains, when it usually ceases at once.

Further information is needed before the geographical distri-
bution of hill-diarrhcea can be accurately stated. Up to the
present most of the published descriptions of it have come from
India. The conditions which seem to be essential to its develop-
ment are certainly found more commonly in India than elsewhere.
Simla, Kasauli, Chakrata, Sabathu and Dugshai, all of which are in
the western Himalayas, are said to be particularly affected by hill-
diarrhcea (Davidson), but it is also occasionally seen at Mount
Abu, Darjiling, and other hill-stations.

Outside India an identical or analogous form of “hill-
diarrhcea” has been seen in South Africa, and even in Europe,
and it is probable that this affection has a wider distribution than
is generally believed.

4. “CARIBL” “EL BICHO,” OR EPIDEMIC
GANGRENOUS RECTITIS.

Under these names a disease characterised by a rapidly
spreading phagedena of the rectum, spreading upwards from the
anus, or starting in the colon, is met with in Guiana, Venezuela,
Brazil, ahd probably also in Fiji. In Guiana it is called * Caribi”
or the “Indian sickness.” In 1856 it caused a serious epidemic

c 9
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among the Indian tribes of that country. Whether it still exists or
recurs there is not clear; I have come across no mention of it
in recent reports on British Guiana. Manson quotes a full
description of the disease as seen in Venezuela, where the natives
. ascribe its occurrence in children to the habit of chewing the
green, tender stalks of unripe maize, of which they are very fond
on account of their sweetness. It appears to attack the lower
animals—oprincipally fowls, but also dogs and calves—in Venezuela.

" In some of the marshy districts and low humid localities in the
tropical parts of Brazil an exactly similar disease is described as
occurring, and it is here called “El Bicho.” Dwellers in towns
where putrid emanations abound also suffer from it; and the
Indian population when they leave their mountains to reside in
the hot and humid plains are subject to its attacks.

Whether the analogous disease seen in Fiji is the same as this
is uncertain. Corney describes it as an epidemic gangrenous
stomatitis with an analogous condition of the rectum, and states
that it is the most fatal of all the diseases he has met with in
the South Seas'. No mention of gangrenous stomatitis is made
in the brief references to *“Caribi” and ‘“El Bicho,” and it is
therefore impossible to assert definitely that they are the same
as the Fiji malady. It would be a remarkable fact if one and
the same disease should be met with in, and apparently confined
to, certain tropical portions of South America and an island in the
Pacific five or six thousand miles away.

1 Trans. Epidemiol. Soc. 1887-8.



DIPHTHERIA.

General Characters and Etiology. Diphtheria is
essentially a specific fever, probably caused by the entrance of
a microbe or microbes into the tissues, with local production of a
peculiar membranous inflammation and ulceration, usually, but
not invariably, in the throat and upper respiratory passages, and
the absorption of powerful toxins which may leave behind the
acute attack severe or slight paralytic symptoms. The disease
thus briefly defined has a very wide distribution, and as a cause of
general mortality it ranks prominently among the acute infective
fevers. The Klebs-Loffler bacillus is generally regarded as the
specific bacillus associated with diphtheria, but some believe that
the disease is the result of a combined infection with this bacillus
and other micro-organisms, of which certain of the pyogenic
streptococci and staphylococci appear to be the most important.

The true relation of “croup” to diphtheria is uncertain. In
most countries the two are dealt with together in the public health
returns.

History. Diphtheria is probably a very ancient disorder.
Hirsch mentions (doubtful) references to a disease that might

have been diphtheria in the Talmud, and in the Hippocratic

collection. Later Greek medical writers make mention of a
throat affection which may with greater certainty be regarded as
diphtheria. In medieval and recent times there are numerous
accounts from many parts of the world of epidemics of malignant
sore throat, and there seems no good reason to doubt that many
of these were epidemics of diphtheria.

It was not, however, until the early part of the century just
closed that the true specific character of diphtheria was recognised
and established, mainly by the labours of the French physician

9—2
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Bretonneau, who published his treatise in 1821. The bacillus
associated with the disease was first described by Klebs in 1883,
and was first cultivated by Loffler in 1884. Ten years later the
“serum ” treatment of diphtheria was introduced. The effect of
this treatment has been to diminish to a very marked extent the
fatality of the disease, and this result has been reflected in many
countries by a diminished general death-rate from diphtheria.
When therefore, as in most instances, death-statistics are alone
available, caution is necessary before accepting a lower diphtheria
death-rate occurring in any country within the last 7 or 8 years as
proof of lessened prevalence of the disease.

Recent Geographical Distribution. Euroge. In England
and Wales diphtheria is the cause of a considerable, but for the
present diminishing, annual mortality. The recent history of the
disease in this country has been somewhat remarkable. In the
decennium 1861—1870 diphtheria caused an annual mortality of
185 per million living ; in the next decennium this figure fell to
121; but in the ten years 1881-9o it rose again to 163. In 1891
there was a further increase to 173, in 1892 to 222, and in 1893
the diphtheria deaths were no less than 318 per million of the
population. This was the highest rate since registration was
introduced with the exception of the years 1858 and 1859, when
the diphtheria death-rate was 339 and 517 respectively. Since
1893 there has been a decline, and the deaths from diphtheria in
the years 1894—1900 have varied between 245 and 291 per million.
It is probable that this diminution is associated with the intro-
duction of the serum treatment. Diphtheria has long shown a
marked tendency to prevail in certain districts. As long ago as
1884 the areas of highest diphtheria mortality in England and
Wales were defined as follows:—the largest has its base in the
south-eastern counties of Sussex, Hampshire, Surrey, and Kent,
and extends upwards through Middlesex, Hertfordshire, Essex,
Cambridgeshire, and Bedfordshire, and it occasionally includes
Lincolnshire, Norfolk, and Nottinghamshire; the second and
smaller area has as its nucleus the whole of North Wales and
the adjoining county of Shropshire, and tends to spread through
Herefordshire and other counties bordering on Wales, in some
years extending into South Wales, Monmouthshire, and even
across the Bristol Channel into Somersetshire. Since the year
1884 these areas of special diphtheria prevalence have each year
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maintained their reputation. The first or south-eastern diph-
theritic region is more constant than the other, which is sometimes
called the western or Welsh diphtheritic region.

The tendency for diphtheria occasionally to become epidemic
is well seen in England and Wales, and each year a certain number
of localised epidemics are investigated by the medical officers of
the Local Government Board.

The figures quoted above for England and Wales refer to
diphtheria alone, but it is probable that many of the deaths
returned as due to croup are in reality due to diphtheria. Taken
together, the mortality from the two diseases has fallen from
a maximum of 389 per million in 1893 to 281 in 1897, which was
the lowest mortality from these diseases since the year 1891.

In Scotland the mean annual mortality from diphtheria was
214 per million in the years 1881-go; this figure has steadily
fallen in succeeding years to 185 in 1895, 160 in 1896, and 140 in
1897. In Ireland the mean mortality figure from this disease in
the years 1881-go was only 70 per million inhabitants. In the
next decade it rose to 75, and in 1900 to 81.

In France the diphtheria mortality has markedly diminished
in the last 15 years. In the towns with over 10,000 inhabitants,
the deaths from this disease averaged 610 per million population
in 1886-90; the ratio fell to 540 in 1891, and 510 in each of the
two following years. In 1894 there was a more marked fall, and
the decrease has been maintained until in 1897 and 1898 the ratio
was only 120 per million inhabitants. It can scarcely be doubted
that this recent fall in diphtheria mortality in France has been
due in part, though probably not wholly, to the introduction of
the serum treatment.

In Holland the diphtheria mortality has markedly decreased
of recent years; between 1889 and 1892z it had been about
stationary at 140 or 150 per million living, but in 1893 it rose to
200. Since that year it has almost uniformly declined, until in
1898 it was only go per million. The mortality from croup,
which is returned separately in ‘Holland, has also steadily fallen
from a maximum of 210 in 1889 to a minimum of 5o per million
in 18¢98.

In Belgium there has been an equally marked decline in the
mortality from diphtheria and croup. Since 1881 the two diseases
have been grouped together, and the average yearly number of
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deaths caused by them in the decennium 1881—1890 was 4216
(in the two previous decennia it had been 5843 and 4761 re-
spectively) but in 1895 the deaths from these causes, in spite of
an increasing population, had fallen to 2383, and in .1897 to
1734, or 266 per million inhabitants.

In Germany the mortality from diphtheria and croup is
high and exceeds that from any other of the principal zymotic
diseases. In 1894 the deaths from these causes amounted to 1308
per million inhabitants, a rather lower figure than the mean of the
preceding seven years (1887—1893) which had been 1383 per
million, but much higher than the corresponding figures for the
British Isles, Holland, or Belgium.

In the separate portions of the German empire the mortality
from diphtheria has shown very great fluctuations, with a tendency
to decrease in some States, but in others to increase. Thus in
Prussia in the nine years 1886 to 1894 the total deaths have
varied between a minimum of 36,160 (in 1891) and a maximum
of 55,401 (in 1893), and there has been no uniform increase or
decrease in the mortality for any consecutive period. In Saxony
the first year of the period was the highest (with 6483 deaths),
and on the whole the tendency has been towards a diminution
in the number of deaths from this cause. In Wirtemburg,
on.the other hand, the later years of the period showed a
marked increase ; the deaths in the years 1893 and 1894 being
considerably more than four times as numerous as in the years
1887 and 1888.

In Bavaria and in Swabia in the ten years 1889—1898 diph-
theria was a prolific cause of sickness. In each of these countries
it occupied the third place in the list of fatal diseases.

In Denmark, at any rate in the urban population, the deaths
from diphtheria and croup have very markedly diminished in
recent years. From diphtheria alone the number of registered
deaths in the urban population uniformly fell from 676 in 1892 to
198 in 1897 ; those from croup similarly diminished from 346 to
84 in the same period ; and those from both diseases from 1022
to 282. The diminution, which is somewhat less striking when
the figures for the whole Danish kingdom are taken, cannot be
wholly ascribed to the introduction of the serum treatment, as it
commenced before this form of treatment began to be practised.

Diphtheria has been seen in the past in Iceland.
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In the Farde Islands it is now a rare disease. At the end of
the decade 1871—1880 it was prevalent there to some extent, but
throughout the next decade it diminished greatly, until in 1889
and 1890 not a single case of the disease was reported. In each
of the four succeeding years, however, a small number of cases
of, and deaths from diphtheria and croup occurred in the islands.

In Norway the mortality from diphtheria has remained com-
paratively stationary in recent years. In the quinquennium
1886-9o there had been a considerable rise in the number of
deaths from this cause over the preceding five-year period, the
number of deaths per annum in the two periods being respectively
ro25 and 1648; but in 1891 the number fell to 1592, in 1892 to
1230, and in 1893 and 1894 it was respectively 1469 and 1438.
The deaths from croup have diminished very greatly, from an
average of 369 in 1881—1885 to only 140 in 1893 and 182 in
1894. The ratio of deaths from both together was in 1891
approximately 880 per million, and in 1894 approximately 8oo.
These diseases have therefore been much more prevalent recently
in Norway than in England and Wales.

In Sweden diphtheria and croup appear to be slightly less
prevalent than in Norway. The mortality from these causes
together was 815 per million per annum in the seven years
1880-86 ; it fell to 566 in the next period of seven years, but
again rose in 1894 to 735 per million.

In Russia in Europe diphtheria and croup prevail to a re-
markable extent, though less so than in Hungary, Croatia and
Slavonia, or Servia. In the years 1893 to 1895 the annual
mortality from these causes in European Russia was 1470 per
million living, which was higher than the mortality in any other
European country with the exception of those just named. Both
diphtheria and croup are very widely spread throughout the
country. In the extreme north, however, they are rare, and in
the government of Archangel with a population of over 350,000
inhabitants, only 4 cases of diphtheria and no deaths were regis-
tered in 1893, 3 cases with 2 deaths in 1894, and 8 cases with no
deathsin 1895. No part of European Russia is free from the disease,
and since the year 1894 it has become very widely epidemic. In
1881-—1884 there was a similar epidemic prevalence of diphtheria
in Russia, but the case-mortality then was nearly twice as high as
it is now since the introduction of the serum treatment.
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In Switzerland diphtheria and croup are much less prevalent
than in some other countries. They showed great fluctuations in
the ten years ending in 1897. In a group of 15 towns with a
population exceeding 10,000 the highest annual number of deaths
in that period was 365 in 1890 the lowest 152 in 1897. The
marked and steady diminution since the year 1894 may be in
part due to the introduction of the serum treatment, but it is
noteworthy that almost equally striking diminutions in the mor-
tality from these causes had occurred in the preceding years before
this form of treatment was practised. The rates which the deaths
from diphtheria and croup in these 15 Swiss towns bore to the
population were approximately 730 per million in 1890 and 250
per million in 1896.

In Austria the mortality from the two maladies under con-
sideration remained remarkably steady in the years 1889 to 1894
inclusive, each year something over 28,000 deaths being as-
cribed to them. These diseases are a particularly high cause of
mortality in that country; in the seven years 1880 to 1886 they
caused an annual number of deaths equivalent to 1484 per million
inhabitants ; in 1887—1893 the mortality fell to 1271 per million,
and in 1894 it was slightly lower. In Hungary and Fiume, on the
other hand, the mortality from diphtheria and croup rose from
1129 per million per annum in 1880—1886 to no less than 2135 in
1887—1893. This latter figure has in Europe been exceeded
only in Croatia and Slavonia—where in the same two successive
seven-year periods the mortality from the two diseases rose from
1596 to 2510 per million living per annum—and in Servia,
the figures for which country are given below. Here diphtheria
is the cause of an even higher mortality than in Croatia and
Slavonia.

For Spain trustworthy figures appear to be wanting, but there
is reason to believe that diphtheria and croup are prevalent there
to a considerable extent. In Gibraltar they are annually the
cause of a large number of deaths, and of recent years have been
particularly active.

A very marked decline in the mortality from diphtheria alone
has been observed in Italy of recent years. It fell from 835 per
million in 1887 to 409 in 1890, and after remaining, with slight
fluctuations, about this latter figure, it further fell to 239 per
million in 1895 and 205 in 1896. The - mortality-rate from
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diphtheria and croup together in Italy fell from 956 per million
in 1887 to 5or in 1890, and to 298 in 1896.

Of the prevalence of diphtheria or croup in the countries of
the Balkan peninsula it is impossible to speak with statistical
accuracy, with the single exception of Servia. In that kingdom
diphtheria is the cause of a higher mortality than in any other
European country for which definite figures are available. In the
years 1887 to 1893 the annual mortality from this cause (deaths
from croup being probably included) was equal to 2378 per million
of the population ; but in 1894-5 the diphtheria deaths rose to no
less than 4295 per million, the actual figures being 9934 deaths in
a population estimated at 2,312,484. The deaths from this cause
in Servia in that year far exceeded those from any other disease or
group of diseases and constituted as many as 15°58 per cent. of
the deaths from all causes.

Diphtheria is by no means rare in European Turkey. In
Constantinople the disease is known, and is at times epidemic;
it was particularly prevalent there in the early part of 1898. In
many villages of the Salonika province and in Salonika itself
diphtheria has become endemic in recent years. In Kavala it
recently (1901) caused a rather severe epidemic.

In Malta diphtheria is an annual factor in the mortality of
the island. It has become less common in recent years than it
was formerly. In 1885 as many as 536 cases of the disease were
recorded in the island; in the following year only 192 cases
occurred, and then a steady and almost uniform decline in the
number of cases followed, to a minimum of 6 cases only in
1896. In 1897 8 cases, and in 1898 14 cases of the disease were
recorded. But an epidemic occurred in 1901, in which out of
172 cases §2 proved fatal.

In Cyprus the disease occasionally becomes epidemic, as for
example in 1889.

Asia. Throughout Asia generally diphtheria appears to be less
prevalent than in Europe, the only marked exception to this rule
occurring in the northern plains of the Caucasus.

In the Caucasus and Transcaucasia diphtheria has in recent
years prevailed with very varying degrees of severity in different
parts of the country. In the years 1837 to 1892 the extremely
mountainous province of Daghestan was practically free from the
disease, and in the more or less mountainous governments of
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Baku, Elizavetpol, Tiflis, and Erivan low mortality rates from
diphtheria were recorded. On the other hand in the flat steppes
of the Terek, the Kuban, and Stavropol, which together constitute
the Caucasus proper, an excessively high degree of diphtheria
prevalence was observed in those years. In the years 1893—1895
a somewhat similar distribution of the disease was maintained.
In the year 1895 the mortality from diphtheria alone in the
government of Stavropol was no less than 4300 per million
(approximately), and similarly high figures were observed here in
the preceding years.

In Central Asiatic Russia diphtheria is met with throughout
but is not excessively prevalent. In the provinces of Askhabad,
Samarkand, Viérnoé and Tashkent, the mortality from this cause
is particularly low; it is higher in Turgai, and in Uralsk diphtheria
was the cause of a high and increasing mortality in the years 1893
to 1895. Among the Bashkirs, on the borders of European and
Asiatic Russia, diphtheria is said to be practically unknown.

Throughout Siberia the malady is commonly met with except
in the extreme north, and is at times particularly fatal. In
the northerly government of Yakutsk it is, however, almost
unknown; in 1887—1894 not a single case was registered,
and in 1895 only 5 cases with 1 death. Elsewhere in Siberia the
returns of diphtheria were, for the most part, not high in each of
the years 1887 to 1895. In the convict island of Sakhalin 17
deaths from this cause occurred in 1895, a mortality of 654 per
million. In Siberia as a whole the recorded annual mortality
from diphtheria in the period 1887—1895 has oscillated about
100 per million inhabitants; but here, as also in Central Asia,
the returns are far from accurate, and it is probable that a large
number of cases yearly escape record.

In Asia Minor diphtheria is far from rare. In 1898 an
epidemic of the disease broke out at Malali, a village 8 hours
from Trebizond, and severe epidemics have been recorded else-
where in the peninsula. At Erzerum it is occasionally seen, and
in Mitylene, Samos and other islands off the coast. The disease
has also been met with in Baghdad (c.g. in 1885). In Persia
it certainly exists and is seen from time to time at Teheran.
In Syria it is far from rare. It was severely epidemic at Aleppo
in the summer of rgoo, while in Tripoli and Jaffa it is not un-
common.
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In India, and generally throughout the tropical and subtropical
portions of Asia, diphtheria is apparently exceedingly rare. It is
not mentioned in the reports on the health of the troops in India
and is probably not endemic in the peninsula. Cases have
however, been reported from time to time from Calcutta, Darjiling
and elsewhere.

In Ceylon 7 deaths from this cause were registered in 1896,
ar.d 2 in each of the years 1897 and 1898. NG )

The disease is almost unknown in Farther India. It is not
mentioned by some recent writers on the principal diseases of
Siam, while one states that it is unknown there. In the Malay
Peninsula it is very rare; in the Straits Settlements only 5 case
of the disease were recorded in 1897, and 3 in 1898.

It is probably equally infrequent in the Malay islands ; in Java ~

it is said to be quite unknown.

In China, on the other hand, diphtheria, though a rare disease,
is undoubtedly met with. Until comparatively recently it was
believed that diphtheria did not occur in that country, but in the last
decade evidence of its existence there has accumulated. Isolated
cases of the disease have been mentioned by many writers in the
Chinese Customs Medical Reports,—at Newchwang, at Pakhoi,
at Chung-king and elsewhere. Cases have also been reported
from Tientsin, Peking, Chinan-fu, P’ang Chuang and Ching-chou.
It is said to be much more fatal in the native Chinese than in
European residents. At Shanghai it is “no longer an interesting
rarity ” and appears to be increasing in frequency. In Formosa it
is rare, but in 1891 a small epidemic of diphtheria prevailed in
the natives of Tamsui in the north of the island, and caused the
deaths of 20 children. In Hongkong, and generally throughout
the southern part of China, diphtheria appears to be still rare,—
more so than in the north of the country.

In Japan diphtheria is a far more prevalent disease than in
China. In 1893 and 1894 cases occurred in all parts of the
country, excepting in Okinawa Ken, and “its fierceness” was
said to be “increasing year by year'.” By this was probably
meant that the severity of the disease in individuals was in-
creasing ; the actual numbers of cases and deaths being less in
1894 than in 1893. The figures in the two years were 5726 cases

Y Annual Report of the Central Sanitary Bureau attacked to the Home
Dcpartment of the Imperial Japanese Government. Tokyo, 1897.
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with 3205 deaths in 1893, and 5308 cases with 2903 deaths in
.1894 in a population of approximately forty million. The mortality
in eaf:h year was consequently between 70 and 8o per million
n?habxtar‘lts. This would indicate a degree of prevalence of
diphtheria in Japan about the same as that of the disease in
Holland or Ireland. It is much less than the corresponding
figure for the, e of Sakhalin, which has already

—_

yYore or less all over the continent and in some parts appears to
Je increasing. In the following figures diphtheria and croup are,
/pparently, dealt with together.
: In Queensland only 42 deaths from diphtheria were recorded

/ in 1897, or less than go per million of the population. This

figure must be received with caution, as it indicates deaths only,
and relates to a period subsequent to the introduction of the
serum treatment. In New South Wales diphtheria has occupied
a far from conspicuous place in the recent death-returns. In
Victoria also the disease is apparently not very prevalent, though
in recent years it has shown signs of increasing. In Melbourne
and other towns it has at times become epidemic within the last
decade. In 1895 the recorded cases in that city (which had a
population of over 450,000) were 69, and the deaths 8; in 1896
the cases were 98 and the deaths 10; and in 1897 the cases were
139 and the deaths 7. These figures indicate an increasing
prevalence with a diminishing case-mortality, which may have
been due to the disease becoming milder, or to a wider use of the
serum treatment. At Horsham, Victoria, a very severe epidemic
of diphtheria prevailed between July 1898 and June 1899. In
South Australia the recorded deaths from diphtheria rapidly
diminished from 174 in 1890 to only 21 and 22 in 1896 and
1897 ; the figure for 1898 was 38. As the population in that
period considerably increased, the fall in diphtheria mortality was
very striking, and the more so as it is only since 1894 that the
diminution could even in part be ascribed to the introduction of
the serum treatment. In Western Australia, on the other hand,
the reverse has been the case, and here a slight increase in the
mortality from diphtheria was observed in the same period; in
1890 and 1891 only 3 deaths from this cause were recorded in
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each year, but in 1897 and 1898 the deaths rose to 26 and 34
respectively. As the population more than trebled itself in that
period the rise is less in reality than it seems. The mortality
here is still low in comparison with that in England and Wales. -

In Tasmania 114 cases of diphtheria with 13 deaths were
recorded in 1896 and 150 cases with 12 deaths in 1897, in an
estimated population (on December 3ist, 1896) of 166,113
persons. In recent years' the case-mortality has fallen very
considerably owing to the wide use of the serum treatment.
In 1896 the disease was recorded as being somewhat widely
epidemic in Hobart.

In New Zealand a marked fall in the recorded deaths from
diphtheria was observed between the years 189z and 1898. The
195 deaths from this disease recorded in 1892 exceeded con-
siderably the deaths in the preceding three years, but then a
steady fall set in, until only 45 deaths were recorded in 1898.
In the later years the fall must in part be ascribed to the
introduction of the serum treatment, but as a decrease had set in
before that treatment began to be used it is probable that there has
really been a diminished prevalence of diphtheria in New Zealand
in the years in question.

Africa. In some countries along the northern shores of
Africa diphtheria is not only a comparatively rare disease but
when it occurs it usually assumes a benign form.

In Tunis arrangements for the bacteriological diagnosis of
diphtheria have existed since 1894, and it has ‘been clearly
demonstrated that the disease is a great rarity there. It was
most prevalent in 1894, when 61 deaths from this cause were
recorded. The cases met with are usually remarkably mild and
are often only recognised by the subsequent occurrence of
paralytic sequelz. In Algeria, on the other hand, diphtheria
and croup together were, at least prior to 1890, a cause of very
high mortality.

Throughout Central Africa generally diphtheria is, so far as is
known, a rare disease. Fuller and more careful observation,
particularly with the aids to diagnosis which bacteriology alone
affords, may show that it is more prevalent than is at present
believed. One observer (F. Plehn), by the discovery of the
bacillus in 14 negroes in the Cameroon district, has established
the existence of the disease in Western Africa although it



142 DIPHTHERIA

had been stated before on good authority that diphtheria did
not occur there.

In British East Africa it has also been stated that diphtheria is
utknown, but fuller knowledge may possibly show that this state-
ment is equally incorrect. One observer, however, during four
years’ residence in Uganda never saw a true case of the disease’.

As the cooler portions of the African continent are approached
diphtheria gradually becomes a more conspicuous disease, though
in no part of South Africa is it so prevalent as in many European
countries. In British Bechuanaland it was epidemic in 1891
92; and about the same time it prevailed in Basutoland. In
the Annual Reports on the Public Health of the Cape of
Good Hope for the years 1897 and 1898 mention is made of
small numbers of cases of diphtheria in many places throughout
Cape Colony. Thus in the Aliwal North district several cases
occurred about the same time in 1897, in places widely scattered ;
in the Jamestown district and at Colesberg one or two cases were
recorded ; and at Barkly East an outbreak of the disease prevailed at
the end of 1896 and beginning of 1897. The coloured population
is not entirely free from it, as shown by the occurrence of one or
two cases among them at Murraysburg in 1898. In the native
territories of Tembuland, the Transkei, and Pondoland diphtheria
is, according to the evidence of natives, frequently seen, but the
statement requires confirmation. It was prevalent in and around
Wynberg in 1898. It is probably rare, if existent at all, in
Mashonaland.

In Mauritius diphtheria is endemic, but the mortality it causes
is very low, being only about 25 per million inhabitants. It
occurs only in the form of isolated cases and is said never to
become epidemic. It is here more a disease of the country than
of towns, and of the cooler inland districts than of the coasts.
The whites suffer most and .the Indian residents the least.

North and Central America. Diphtheria is met with through-
out the greater part of Canada with varying degrees of frequency.
In many of the provinces it is exceedingly prevalent and one of
the most prolific causes of death of all diseases. In Canada the
returns for diphtheria and croup are dealt with together. In
Quebec it appears, from the Report of the Board of Health of

! Cook, Journ. T'rop. Med. June 1, 19o1.
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that province for the year 1896, that diphtheria is the most
frequent of all contagious diseases met with in the province. It
is constantly present in one place or another, sometimes as isolated
cases, sometimes as gn epidemic, sometimes mild, and sometimes
very severe. It is one of the highest factors in the mortality of
the province. In the seven years ending in 1896 there had been
no general epidemic of the disease, but many partial epidemics,
and on the whole it had shown a tendency to diminish. In
Ontario diphtheria is also widely prevalent ; the mortality caused
by it has been practically stationary since 1887, and is far higher
than that from scarlet or enteric fever. In New Brunswick the
disease would appear to be scarcely less prevalent, and occupies
a leading position among the causes of mortality throughout the
province. In Nova Scotia diphtheria is said to be ‘“the most
prevalent and fatal of all germ diseases” ; it usually occurs in the
form of scattered epidemics. In Manitoba the disease has become
more frequent in recent years; in the four years 1894 to 1897
the recorded cases in the province were 83, 112, 223, and 235
respectively. '

Diphtheria is in most years a factor in the mortality throughout
the United States. In 1897 the only States in which no deaths
from this cause (croup being here included with diphtheria) were
recorded, at least in the urban population, were those of Arkansas
and New Mexico, both in the south. In the towns of Arizona,
which adjoins New Mexico, only 6 deaths, in those of Mississippi 6,
in those of North Carolina 3, in those of South Dakota 2, and in
those of Virginia 9, were registered in the same year. States,
on the other hand, in which the diphtheria mortality in the urban
population was high in that year, were those of New York,
Pennsylvania, Massachusetts, and Maryland. In Massachusetts
diphtheria has been more prevalent of recent years than
formerly; in the 20-year period 1856—1875 the deaths from
this cause (diphtheria and croup together) in the urban population
were equivalent to 720 per million living; but in the period 1876—
1895 they had increased to an equivalent of 96o per million.
In the State of Michigan, in the neighbourhood of the great
lakes, there have been marked fluctuations in the prevalence of
diphtheria ; in 1881 it caused a mortality in the cities and towns
of that State of 1226 per million, but this figure has since more or
less steadily diminished, and in 1895 the deaths from this cause
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were only 260 per million of the population; in 1897 the mortality
had risen again to 492 per million. In Ohio about the years
1883 and 1884 diphtheria was so prevalent as to be spoken of
as a ‘““terrible scourge.”

In general the prevalence of diphtheria in the United States
appears to be less in the south than it is in the north. In Central
America the disease is of incomparably less frequency, and, it
would appear also, of less severity than further north. In Mexico
it is both rarely met with and is benign in character.

In the West India Islands diphtheria is a rare disease. It is
scarcely méntioned in the annual health reports of the various
British possessions in this group. A few mild cases occurred
in Trinidad in 1898; 3 cases in the southern Port of Spain
district, 5 in that of Arima, and 2 in that of Gran Couva. One or
two cases were observed in Jamaica in 1897. Sporadic examples
of “diphtheritic sore-throat” occurred in St Vincent in 1896.
Elsewhere in the West Indies the disease has appeared in recent
years only as single cases or has been entirely absent. In the
Bermudas one case was observed in 1898.

South America. In British Guiana diphtheria is exceptionally
met with. Three cases of the disease with one death were
registered in the colony in 1898. In Brazil diphtheria is said to
have been endemic since 1860, but not to rank as one of the
fatal diseases of the country, while croup is the cause of only a
small mortality. Diphtheria is also met with in Peru.

In the Uruguay Republic diphtheria was the cause of 144
deaths in 1897, out of a population of some 8oo,000. In the
Argentine Republic the disease is also frequently met with; it was
particularly prevalent here in the years 1889 and 18go; in 1897
diphtheria and croup together caused 353 deaths in Buenos Aires
province, of which number 105 were returned from the northern,
77 from the central, 170 from the southern, and 1 from the
Patagonian region of the province.

Factors governing the Geographical Distribution
of Diphtheria. It will be seen that diphtheria is almost a
world-wide disorder. It is however mainly a disease of the
temperate zones, and becomes comparatively rare as the tropics
or the poles are approached. In Europe it has been most
prevalent recently in Germany, Norway, Sweden, Central and
Southern Russia, Austria-Hungary, and Servia, while it has been
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very much less so, or at any rate less fatal, in the British Isles,
Holland, Belgium, Denmark, Switzerland, and Italy. In Asia it has
been extraordinarily active in the plains of the northern Caucasus,
and has caused severe epidemics in some parts of Asia Minor; it
has also become prevalent to some extent in Japan. For the rest of
the continent it may be said that diphtheria is a comparatively rare
disorder, particularly in the extreme north (Northern Siberia) and
in India, Farther India, and the East Indian islands. In Africa,
it is generally a rare disease, and is only found with any marked
degree of frequency in the southern, or temperate portion of the
continent. Similarly in the New World, diphtheria is but little
seen in the tropical and sub-tropical belts—including Mexico,
Central America, the West Indies, and Guiana, while in the
northern United States, in Canada, and in Uruguay and Argen-
tina it is of frequent occurrence.

Diphtheria bears a close resemblance to scarlet fever in its
distribution. Both are mainly diseases of the temperate zones,
but both can occur either sporadically, or even epidemically, in
tropical and even in sub-arctic regions.

It may justly be concluded then that temperature is a powerful
factor in determining the distribution of this disease, and that
extremes of heat or of cold are unfavourable to its prevalence.
Heat is probably more unfavourable than cold, for while diphtheria
is found as a severe endemic in no tropical country, it is endemic
and a cause of high mortality in such cold countries as Norway
and Sweden. This conclusion is further justified by the seasonal
relations of the disease. Diphtheria in many temperate countries
is found to be most active in the autumn and winter, and least so
in the warmer summer months.

Altitude and the nature of the soil are probably factors of
considerable importance. Low-lying areas are generally believed
to be more favourable to diphtheria prevalence than high altitudes.
This has been doubted by Hirsch and others, but a general survey
of the recent history of the disease certainly tends to support the
statement. A striking illustration has been furnished by the
behaviour of the disease in the Caucasus in the past few years.
The highest mortality of any country for which definite statistics
are published has occurred in the flat, low-lying plains of the
Caucasus proper, while in the high mountainous provinces of
Transcaucasia, on the other hand, there has been a strikingly low

C. 10



146 DIPHTHERIA

diphtheria mortality. The comparative infrequency of the disease
in Switzerland also lends support to the view that diphtheria
prefers low altitudes. The rule, however, is not without important
exceptions, such as the occurrence of epidemics on the Himalayan
slopes, and the recent high degree of diphtheria mortality in
Norway. :

A damp soil is also very commonly regarded as favouring the
endemic prevalence of the disease, and probably a continued
residence in a damp dwelling is of even greater importance. The
influence of race has never been fully determined. All the great
divisions of the human family, including pure Mongols and full-
blooded negroes, seem to be capable of becoming subjects of the
disease, though probably both their susceptibility to attack and their
power of recovery when attacked vary greatly. In China, for
example, the disease is said to be much more intense and fatal in
natives than in European residents, while in the United States the
white races suffer much more than the black.

The disease shows definite age relations. It is mainly a
disorder of childhood, and is commonest between the ages of
three and twelve. Diphtheria is acutely infectious, and it is now
generally admitted that it is largely spread among children between
these ages by means of their attendance at schools. The late.
Sir Richard Thorne showed very clearly how powerful “school
influence” might be in the propagation of the disease. As he
pointed out it brings together in the closest relations the members
of the community at the most susceptible age, and not always
under the best hygienic conditions, while the habits of kissing, of
transferring sweets from mouth to mouth, the joint use of drinking-
cups and the like are obviously ready means of spreading the
infection’.  Sir R. Thorne further believed that the special
conditions of aggregation of children in schools might act in a
still more serious way, by “manufacturing” as it were “a form of
disease of particular potency for spread and for death.” Elsewhere
he expressed the same idea in other terms, and spoke of “the
possible occurrence of what may perhaps be looked upon as
the progressive development of the property of infectiveness.” The
relation of the ordinary sore throats which sometimes precede a
diphtheria epidemic to the true diphtheritic affection is uncer-

1 Milroy Lectures, 1891.
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tain, but it seems possible that, given certain conditions, the
intensity and infectiveness of the virus of the former may be
gradually increased until it is capable of producing, in place of a
simple, almost non-infective inflammation, the highly infective
condition known as, diphtheria. Space will not permit of a fuller
discussion of this suggestion here. The problem presents close
analogies with that of the true relation between cholera and the
simple diarrhceas which are so often observed about the com-
mencement of a cholera epidemic; or that of the exact relation
between pestis minor and true plague. ‘

Whatever the explanation may be, diphtheria does from time
to time cause epidemics not only in schools but in larger com-
munities, such as whole villages and towns ; and there is reason
to believe that it also occurs epidemically over still wider areas,
affecting whole countries and even whole continents. Hirsch has
shown that these cycles of epidemic or pandemic prevalence are
" extremely irregular both in time and in the areas covered. The
recent history of the disease seems to show that in most temperate
countries it is more or less widely endemic, and that its fluctuations
from year to year or from decade to decade, while often very wide
and striking in any one country, are by no means the same for
all countries. In many European countries, for example, there
has in recent decades been a marked decrease in diphtheria
prevalence, while in others there has been a no less marked
increase, or the disease has been stationary. The decrease has
been most noticeable in France, Belgium, Denmark, Switzerland
and (especially) Italy. In Hungary on the other hand there
has been a marked increase, while in Germany, Norway, Sweden,
Russia, and Austria the disease has been either stationary, or
has fluctuated irregularly.
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DYSENTERY.

General Characters and Etiology. It is customary,
in the case of many countries for which statistical data of disease
prevalence exist, to group together dysentery and diarrhcea under
a single heading. Inasmuch, however, as the two conditions are
probably totally distinct, it would serve little purpose to discuss
their geographical distribution together. Dysentery is now
generally regarded as etiologically a specific disease, or, perhaps,
a group of allied diseases, of which one form is associated with,
and possibly caused by, the ameba coli. Diarrhcea, on the other
hand, is a symptom of a large number of pathological conditions,
and is due to a vast variety of different causes. In the present
chapter dysentery will, so far as is possible, be dealt with alone.

While, as just stated, the cause of one form of dysentery
is very possibly the amaba coli, it is not yet certain that all
forms are due to this or to any one invariable cause. Some
have ascribed it to the action of the bdacterium coli commune
(Celli and Fiocca) ; others to the action of streptococci (Jancarol) ;
while Flexner of Philadelphia claims to have isolated a group of
bacilli, allied to the colon bacillus, which he believes to be the
specific cause of the disease, and to be probably identical with
those isolated previously by observers in Japan. Some have
believed that the pathological condition to which the name of
dysentery is applied is only a manifestation of malaria, and they
have pointed in support of this view to the frequent occurrence
of dysentery in malarial subjects, and to the undoubted fact that
in many malarious countries dysentery is particularly common,
and wvice versd. But a study of the geographical distribution of
the two diseases shows clearly that they are far from constantly
found together, and that there are many parts of the earth’s
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surface where the one is common and the other unknown. The
same statement may also be made in regard to the distinction
between dysentery and diarrhcea, already alluded to. Dysentery,
however, has this in common with many forms of diarrhcea, that
it appears to be largely associated with impurities of water-supplies,
and that when pure water is supplied to a given community in
which either dysentery or these forms of diarrhcea have been
prevalent, they have to a great extent, if not entirely disappeared.

There are many forms of dysentery, and it is probable that
the term is often used in a very loose manner. Too little is yet
known of the intestinal flora and fauna and their relation to the
disease to make the presence or absence of any of them a test of
the specific nature of any dysenteriform disorder which may be
endemic or epidemic in a given place or country. Pathologically,
the disease is distinct and characteristic enough. But it is open
to question whether, in many of the countries where dysentery is
spoken of as prevalent, the presence either of true dysenteric
ulceration of the intestine or of the amaba coli or the other
organisms named above has been demonstrated; and it is,
therefore, possible that in some of these countries other diarrhceal
diseases have been regarded as dysentery.

The term tropical dysentery is very frequently used, but true
dysenteric ulceration of the bowels, together with the discovery
in the bowel contents of one of the organisms mentioned, has
been observed in many extra-tropical parts of the world; and it
would seem desirable to avoid the use of this term, if it is intended
to be synonymous with acute dysentery. Chronic forms of
dysentery are met with in countries where it is not endemic,
in persons who have contracted the disease in countries where it
is endemic.

Recent Geographical Distribution. ZLurgge. The
diminution of dysentery in Europe in recent times has apparently
gone hand in hand with improvements in sanitation and hygiene,
and it is more than probable that the principal factors in this
reduction of the disease have been the improvements in water-
supply and drainage.

In the British Isles dysentery is now almost entirely a thing
of the past. Cases of the disease are occasionally seen, but
usually in persons who have contracted it abroad, or in inmates
of asylums. It appears to be an undoubted fact that true dysentery
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is endemic in many of our larger institutions for the insane, and
it is said to attack especially the feeble and debilitated and to
show no predilection for.any particular form of insanity, or for
any age or either sex. The heading “diarrhcea and dysentery”
still remains in the Registrar-General’s Reports, but it is probable
that almost the whole of the figures grouped under it are accounted
for by various diarrhceal diseases other than dysentery.

In Europe generally dysentery is far more prevalent in the
south than in the north. In many northerly countries it is almost,
if not quite unknown. In Norway and Sweden, for example,
no mention of it is found in the statistical returns of disease.
In Denmark, also, only from o to 6 deaths from it were annually
recorded in the urban population in the years 1892-97 inclusive.
In the Low Countries it is somewhat more common, but is
decreasing as a cause of mortality. Holland has returned from
10 (the lowest) to 41 (the highest) deaths from dysentery in the
years 1889-98. In Belgium the deaths from the disease steadily
fell from a mean of 881 per annum in the years 1871-80 to only
264 in 1897 ; the last figure was equivalent to a ratio of about
40 per million.

That the disease cannot exist in northern latitudes, however,
it is impossible to assert. On the contrary, there is proof that it
has in times past been epidemic—even malignantly so, as for
example in 1860,—in Iceland, and is now occasionally seen there
in a mild form. It is also met with in the far north of Russia,
and some deaths from the disease are yearly reported from the
town and government of Archangel. Throughout European
Russia generally dysentery is more or less endemic.

In the countries of Central Europe dysentery is more common
than in the north. In Germany it is said to be most prevalent in
the Prussian districts of Bromberg, Oppeln, Gumbinnen, Dantzig,
and Liineberg. In Dantzig it is endemic, and at times takes on
an epidemic character; it was very prevalent in 1895, when over
one thousand cases of the disease were recorded. It is said to be
more common on the plains than in the higher lands.

In Austria-Hungary the malady seems to be still more common;
it is said to be most fatal in Galicia, Bukowina, and Dalmatia, and
least so in Upper and Lower Austria and Salzburg, where, on the
other hand, diarrhcea is said to be most prevalent. The deaths
from dysentery (Rékr) in Austria in 1896 were at the rate of
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about go per million inhabitants’, and in Hungary; where the
disease appears to be still more prevalent, they were at the rate of
about 230 per million in 1897.

In Switzerland, on the other hand, the disease is said to be
unknown. In Italy and the rest of southern Europe it is rather
prevalent. It seems to be increasing in Italy, where it is said to
occur most often in the south of the peninsula. In Spain, also,
where dysentery is frequent, it is particularly so in the southern
provinces. It is perhaps in the countries of the Balkan peninsula
that dysentery is most prevalent in Europe. It is spoken of as
one of the most fatal diseases in the low lands of Roumania and
Bulgaria, and as generally diffused throughout Eastern Roumelia
and Macedonia. In Servia it caused a mortality of about 68o
per million in 1894 ; it prevails here especially in low-lying
regions, and is said to be comparatively rare in the hilly districts
of this and of the other Balkan countries. It is probably common
in Turkey; it is certainly frequently seen in Constantinople and
in some parts of the Salonika province, and it is endemic but
mild in character in many parts of Greece.

It is met with also in many of the islands of the Mediterranean,
such' as the Ionian Islands and Crete. The French Marine
Infantry suffered considerably from the disease in the latter
island in 1896-7.

Asia. In the Caucasus dysentery is frequently seen ; in Tiflis
the Tatars and Russians are said to suffer from it more than
other races.

The disease is not unknown in Siberia, and in Vladivostok
and along the Russo-Chinese frontier it seems to be more or less
endemic. Deaths from this cause are yearly reported from all the
Siberian provinces without exception. They are comparatively
numerous in the south, but are reckoned by units only in the far
northerly province of Yakutsk.

In Persia and the adjoining parts of Turkey in Asia dysentery
certainly exists. At some places, such as Suleimaniyé and
Khanikin on the Turco-Persian frontier, true acute dysentery
seems to be endemic. In Teheran the European inhabitants
sometimes suffer considerably from the disease. At Basra, at

! In 1885-87 the mean mortality from dysentery in Austria was as high as
440 per million (Davidson).
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the head of the Persian Gulf, grave forms of the disorder are not
uncommon.

It is known in Arabia, and one of the commonest causes of
death among the Moslem pilgrims at Mecca and Medina is a
chronic form of dysentery which, no doubt, is not wholly of local
origin. In Syria the disease is met with at Jaffa, and at Aleppo it
is the most prevalent of all maladies.

In India the returns of dysentery and diarrhceal diseases are
grouped together. Both groups of disorders are very prevalent,
nor is this surprising in view of the polluted character of the
water frequently drunk by the natives, and their habits of con-
stantly bathing in, and drinking, the very foul water of tanks,
rivers, and streams.

From the returns of the European and native armies in India
some idea may be gathered of the frequency and distribution of
these diseases in different parts of the country. In the decennium
1886-95 the annual admission-rate for “ dysentery and diarrhcea ”
in both armies was 30 per 1000 strength and the death-rate o°73,
or 730 per million. In most of those years Bengal and Orissa
gave the highest ratios for dysentery. In the years 1891—95, on
the other hand, the highest ratios were returned from the Burma
coast district, Bengal-Orissa, Burma (inland), and South India
following in the order named. Low dysentery-ratios were recorded
on the West Coast, in the Indus valley, in Central India, and in
the Hills. In the Rajputana States the disease is neither common
nor severe. The native troops suffer considerably more than the
European troops in India generally, but they are much better able
to withstand an attack of the disease, the case-fatality rate in
natives being less than one-fifth of what it is in Europeans.
Dysentery is a common disease of gaols in India, and prevails
especially when these institutions are at all overcrowded. The
famine of the past few years, with its consequent ills—particularly
starvation and the ingestion of improper articles of food—has
enormously increased the death-rate in the general population.
In each of the years 1895 and 1896 the recorded deaths in India
from dysentery and diarrhcea were at the rate of about 1100 per
million, but in 1897 the ratio rose, in consequence of the famine,
to 1860 per million, and has probably been still higher since.
The recorded deaths from these causes in 1897 were 403,833 in
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number. What proportion of these were due to dysentery alone
it is impossible to say.

In Ceylon dysentery is exceedingly common, and from time to
time becomes epidemic in certain parts of the island.

In Farther India both dysentery and diarrhceal diseases are
also exceedingly prevalent. In Siam dysentery is the most fatal
of all diseases, in some years causing more deaths than cholera,
malaria, and enteric fever together ; it is very frequent in the Laos
country, and breaks out every year in the plains of Cambodia.
In French Cochin-China dysentery accounts for no less than 28
per cent. of the mortality from all causes, paludism coming second
and causing 24 per cent. At Saigon the disease is said to have
diminished greatly since the water-supply has been improved. In
Annam and Tongking it is very widely prevalent, attacking both
natives and European residents. In the Malay Peninsula and
Straits Settlements dysentery of a mild type is frequently
seen.

In many parts of China dysentery is rife. At Tientsin it
prevails in most years. In Ningpo a mild type of this disorder is,
next to malaria, the most common disease in the native population.
At Hankow it becomes prevalent every year, and at Shanghai
cases are frequently recorded. In the Government Civil Hospital
at Hongkong the disease is one of the commonest that comes
under treatment. At Lung-chou it is not infrequently seen;
and in Canton it is a common disorder. All round the neigh-
bourhood of Wuhu, on the Yangtze-kiang, it is said to be very
rife. In a word dysentery is found, more or less, throughout
China ; it appears to be met with in the north (at Peking for
example) as well as in the south, but perhaps to a less extent, and
in Corea it becomes widely prevalent in the summer and autumn
of most years. .

In Japan dysentery is endemic and “gradually extends its
dominions year by year.” In 1893 there was a very severe
epidemic of this disease, and as it was spoken of as the “severest
epidemic ever experienced” it is clear that others must have
preceded it. The recorded cases were no less than 167,305 and
the deaths 41,282, figures which were more than double the
corresponding returns of the preceding year. The disease pre-
vailed over the greater part of the archipelago. In the following
year it was very nearly as rife, and the numbers of cases and deaths
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were but little less than in 1893, places which had escaped in the
first year being attacked in the second. The recorded deaths in
1893 were equal to about 1000 per million inhabitants, but it is
probable that they were below the truth. Since that year there
has been an annually recurring epidemic of greater or less severity
in Japan, at least until the year 1898.

In many of the islands of the Malay Archipelago dysentery is
known, but its degree of prevalence .varies very widely in the
different islands. In Java it is endemic. and was at one time a most
serious cause of mortality in the European troops of the Dutch
army in the Indies, but improved sanitation and particularly the
digging of wells with good water have greatly diminished its
activity. Stokvis states that between 1869 and 1878 the deaths
from this cause in the Dutch troops were no less than 13 per 1000
per annum: the first well was sunk in 1875, and already in 1879-83
the mortality from this cause had fallen to 4°2; still later in 1884-
88 it fell to the low figure of o'7 per 1000. It is interesting to
note that in the report on the Dutch troops in the Indies in 1897
tropical dysentery is spoken of as very rare, and only 3 cases in
Europeans and 6 in natives were recorded in the year, out of a
strength of over 17,000 of the former and over 24,000 of the latter.
In Borneo dysentery is neither common nor severe ; at Labuan
2 or 3 cases are admitted to the colonial hospital each year.
In Celebes the disease is somewhat prevalent on the coasts.
Ternate, Amboina, and Timor suffer only to a small extent.
In the Philippine Islands dysentery is met with, but of a mild
type.

Australasia. In British New Guinea dysentery is the most
serious disease among the inhabitants. Sir William MacGregor, in
his annual report for 1897-98, stated that a few years before
dysentery was practically unknown here, but it had been imported
in an epidemic and contagious form within the preceding three or
four years, and, like all new diseases when introduced among an
aboriginal people, it had raged with very great severity and caused
many deaths. It had been carried all along the coast, but did not
seem to have extended inland.

In many parts of Australia dysentery is endemic, and at times
epidemic. It appears to be decreasing in Queensland, where the
mortality from this cause steadily fell from 484 per million in 1893
to 134 per million in 1897. It was formerly very much more



DYSENTERY 155

prevalent?, but now it is spoken of as “not a frequent or fatal
disease in adults, except when it from time to time takes an
epidemic form from some cause more or less ascertainable, when
it is generally confined to a special locality in the vicinity of the
generating cause.” Polluted water appears to be the most fre-
quent source of origin. In Victoria the disease is not very
common, but in 1896 it became widely epidemic in a severe
form in the neighbourhood of Leigh. In New South Wales
dysentery is seen, but not very frequently.

In South Australia the returns for dysentery and diarrhcea are
grouped together, and the degree of prevalence of the former
cannot be ascertained from them alone. In Tasmania dysentery
is said to be less common than in Australia. In New Zealand it
is far from frequent; only 15 deaths from this cause were registered
in the colony in 1898. In Australia and New Zealand the degree
of prevalence of dysentery appears to decrease more or less
regularly as the cooler regions of the south are approached.
In the former it is said to be by no means rare in the aborigines.

In many of the Polynesian Islands dysentery is a conspicuous
disease. In Fiji it accounts for more admissions to the colonial
hospital at Suva than most other diseases. The malady seems to
have been brought to these islands with the advent of a European
population, and on some plantations it has been known to
become epidemic in a most malignant form, carrying off almost
every labourer on the estate. Sir W. MacGregor has recorded
the instance of a certain plantation on which 115 labourers were
employed, every one of whom, with the single exception of a boy,
was carried off by dysentery. In New Caledonia it is met with,
but is not of a severe type. In Samoa and the Sandwich Islands
dysentery is among the commonest of all diseases.

Africa. Along the northern shores of Africa dysentery is more
or less prevalent. In Morocco it is seen principally along the
coasts. In Algeria it is said to be one of the most fatal diseases
of the country, especially in the province of Oran® In Tunisia
it is endemic, but of a benign character.

! The mean mortality from dysentery in Queensland in 1883—1888 was no
less than 1158 per million (Davidson); in 1897 it was about one-ninth of this.
* The excess of dysentery in the Oran province is ascribed to the large
amount of sulphates of soda and magnesia in the drinking water—an

explanation which would seem rather to apply to an excess of ordinary
diarrheea than of true dysentery.
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Few parts of the western shores of Africa seem to be free
from dysentery, and in many places it is one of the most serious
causes of illness and death. In Senegal it is the most fatal disease
in Europeans ; it appears to be rife throughout the province, and
has been, at least in part, ascribed to the use for drinking purposes
of the waters of the Senegal river, which are extensively polluted
by human dejecta’. In Lagos dysentery is one of the most frequent
of diseases. It is very prevalent in the Cameroon district. On
the Gold Coast dysentery accounts for a large number of the
annual admissions to the colonial hospital. It is said, however, that
the disease is uncommon among Europeans in this colony, owing
to improved water supply, and that, though chronic dysentery is
fairly common among the natives, true acute dysentery is probably
extremely rare. It is very common on the Upper Congo in
European residents, but in the neighbourhood of the Cataracts
it is said to be less so than elsewhere, as a result of the greater
purity of the water here®. Among the natives dysentery and
diarrhcea are rife throughout the Belgian Congo, prevailing especi-
ally after the first rains have fallen and washed the surface and
soil impurities into the streams. This characteristic of the
disease is observed throughout the greater part of Central Africa.
Pruen, whose experience lay chiefly on the east side of the
continent, writes of dysentery, typhoid fever, and diarrhcea that
they all prevail most ‘when the showers first moisten the refuse
lying about and thus cause its decomposition, and then wash the
decomposing materials into the nearest stream.”

On the eastern side of the African continent dysentery is
widely prevalent. In Egypt it appears to be one of the most
prolific causes of death. The British troops in the Sudan in
1898 suffered considerably from it after the Omdurman campaign;
and in the Dongola campaign of 1896 it attacked large numbers
of our men. In Abyssinia it is one of the most prevalent
of all diseases. It is noteworthy on the other hand that
at Massowa the Italian army of occupation suffered but little
from it.

In British East Africa it is common, and its prevalence is said
to be largely associated with impure water-supplies and with

Y Le Progris Médical, June, 1898.
? Congrés National d'Hygiéne et de Climatologie Médicale de la Belgique
et du Congo, Compte Rendu, 1897.
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excessive indulgence in alcohol. It prevails in a severe form
in the country between the Lualaba and Lomami rivers in Central
Africa, and in a milder form on the Upper Zambesi. Along the
shores of the Nyassa and Tanganyika lakes and on the highlands
to the east it is endemic. It is noteworthy that while dysentery
is more common but less fatal on the interior plateau than on
the coast, diarrhcea is both more common and more severe in
the interior than on the coast.

Throughout the greater part of South Africa dysentery is a
very prevalent disorder. In Cape Colony and in Bechuanaland
it is among the most frequent of diseases ; large numbers of cases
are annually treated at the provincial hospital at Port Elizabeth,
and at the Frere hospital, East London, dysentery and diarrhcea
on some days account for 50 or 6o per cent. of all the patients
seen. At Murraysburg acute dysentery prevailed at the end of
the year 1898, and many cases of the disease were treated at
Vryburg in the same year. In the native territories of Tembu-
land, the Transkei, and Pondoland it is the most common disease
among the natives. In Natal dysentery is said to be even more
prevalent than in Cape Colony, and to be more frequent on the
coasts than in the interior. Throughout South Africa generally
dysentery is believed to occur to a great extent independently of
diet, and to be rather dependent upon climate. True dysentery
seems to have been one of the many forms of diarrhceal disorders
from which our troops suffered in the recent South African
campaign. In Mashonaland a mild type of the disease is said
to be common at certain seasons.

In Madagascar dysentery is endemic on the coast line, and is
met with commonly, but in a benign form, even on the central
table land, as at Antsianaka. The Hova troops suffered consider-
ably from it during the French invasion a few years ago, and
the Hovas are at all times very liable to its attacks. In the
Seychelles it is the most frequent and fatal of all diseases. In
Mauritius it is only surpassed by malarial fevers as a cause of
death; in the first half of 1898 it accounted for 10 per cent.
of all deaths in the island ; it is also prevalent in Rodriguez and
Réunion. i

In the islands off the west coast of Africa the disease is met
with. In Madeira it was at one time the cause of destructive
epidemics, but is now usually mild and tractable. In the Cape
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Verde Islands it is severely prevalent along the coasts, and it is
also frequent in Fernando Po and in St Helena.

North and Central America. The limit of prevalence of
dysentery extends far to the north in the western hemisphere,
and the disorder is met with near to, if not actually within, the
Arctic circle.  Dysentery is said to be seldom seen in Greenland,
but it is by no means rare in Labrador, among both Eskimos
and Europeans. Of the prevalence of the disease in other parts
of Canada little can be said with accuracy. I have found no
mention of it in recent health reports from the various Canadian
provinces. It appears, however, that the disease is known there,
and is moderately prevalent among the Indian tribes.

Of the distribution of dysentery in the United States complete
information is also lacking. In the past it is said to have
“frequently assumed an epidemic form over larger or smaller
areas of the States, and certain cycles of years in a given locality
are marked by a high dysentery mortality.” Judging from the
returns of the disease in the United States army in the years
1839-59, dysentery would seem to have been more prevalent then
in the southern than in the northern part of the Republic, and at
the present day Osler states that the disease is still commoner in the
southern cities than in those of the north. In Baltimore it prevails
every summer and has on several occasions been epidemic. The
returns for Massachusetts have recently shown a very marked and
continuous reduction in the mortality from dysentery. Thus in
1856-75 the annual mean mortality from the disease in this State
was 510 per million; but it fell in the next period 1876—95 to only
160 per million. In the early years of the first period dysentery
was an epidemic disease of the summer months in Massachusetts,
prevailing more or less in almost every city and town, but recently
it has lost its epidemic character, and the hope is expressed that
at no distant date it may become extinct. Some cases of true
ameebic dysentery have been recorded in Kansas City, Missouri,
and an “epidemic bloody flux” has been observed as far north as
the State of Michigan.

In Mexico dysentery is widely endemic on the west coast, and
is present, but less frequent, on the east coast ; in the past, it has
been on at least one occasion (1848) the cause of a violent
epidemic here.

In British Honduras dysentery is frequently seen, especially
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in the rainy season; it is noteworthy however that in the flat,
alluvial swamps of Stann Creek district it is rare. In Guatemala
it is common, and in 1894 it was the cause of 809 deaths, or
nearly 570 per million inhabitants. It is endemic in San Salvador,
not only in the low lands, but also at considerable elevations. In
Nicaragua it is severely endemic, and in Costa Rica it is next to
malaria the most common disease along the coasts, though less
frequent in the interior.

Dysentery is met with in many of the West Indian Islands.
In Cuba it is endemic, and during the recent troubles in that
island has been epidemic to a truly terrible extent. It was
estimated that in the Spanish army alone “enteritis and dysen-
tery” were the cause of as many as 12,000 deaths, but what pro-
portion of these were due to dysentery alone is not stated. In
Jamaica dysentery is also endemic; at Port Royal it is one of the
most prevalent of all diseases. In Guadeloupe and Martinique it
is common, and generally throughout the Leeward and Windward
Islands. In Grenada, St Lucia, and Barbados it is a prominent
cause of death; in Trinidad it is prevalent in some districts in a
peculiarly aggravated form, but it is noteworthy that in the town of
Arima the disease practically disappeared after the introduction of
a good water-supply. In Puerto Rico a mild epidemic of dysentery
occurred after a great hurricane in August, 1899.

South America. Scarcely any portion of the great South
American continent seems to be free from dysentery. In British
Guiana it is one of the principal diseases seen, and large numbers
of persons suffering from it are annually treated in the public
hospitals ; the Indian tribes in the interior are also said to be at-
tacked by it. In Dutch Guiana and in French Guiana the malady
is also frequently met with. In Brazil it appears to be common
throughout the country. Davidson quotes a number of authorities
to the effect that it is one of the severe endemic diseases of the
Pard province in the north, that it is from time to time epidemic
in the Amazon valley, and is of rather frequent occurrence in
the provinces of Maranhad, Piauhi and Parahyba, in the south.
Epidemics have also occurred at Rio de Janeiro, and in Pernam-
buco the disease is seen, but not commonly.

Dysentery can scarcely be very common or fatal now®in
Uruguay ; in 1897 it caused only g deaths in the whole republic,
or less than 12 per million inhabitants. It is said however that
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it is not rare along the Uruguayan coasts, and in the past has
given rise to very severe epidemics. It appears to be more pre-
valent and fatal in the Argentine Republic, and particularly in the
northern provinces. In the province of Buenos Aires the deaths
ascribed to dysentery in 1897 were 95 in a total population of
about one million. The disease is also endemic in Paraguay.

On the western side of South America dysentery is widely
prevalent. In Ecuador it is common in the rainy season. In
Peru it is endemic along the coasts, and is said by Hirsch to
occur in the interior, at such elevations as 8ocoo feet and even
13,000 feet (at Cerro Pasco) above sea-level. Dysentery is met with
in all parts of Chile.

Factors concerned in the Geographical Distribution
of Dysentery. The causes and conditions which determine the
present geographical distribution of dysentery are no doubt
numerous and complex. Climate has a considerable influence,
and the disease is on the whole more prevalent in warmer than
in cooler countries. It is now, for example, far commoner in
Southern Europe than in Central, and in Central than in Northern
Europe; it is more frequent in the south of Italy than in the north,
and the same is true of the Spanish peninsula and of France. In
the southern hemisphere it is found to diminish in like manner,
both in Australia and New Zealand, as latitudes more distant from
the equator are approached; and in the southern parts of both
Africa and South America it appears to be less rife than in the
tropical portions of those continents. Dysentery would also
appear, to some extent, to increase in severity as well as in its
degree of prevalence as the equator is approached. But both
generalisations are not without important exceptions. The disease
was for example’in times past exceedingly prevalent in many parts
of Northern Europe; it has been malignantly epidemic in Iceland
—an all but arctic island, and it is not unknown in Greenland.

Elevation seems to have some influence on its prevalence;
low-lying, marshy districts appearing to be the most favourable to its
activity. But there are numerous exceptions to this rule; in the
elevated table-land of Madagascar, for example, it is quite common,
and, as just stated, it has been seen at a height of 13,000 feet in
Pefu. Race has perhaps some influence on its distribution, but
no race seems to be immune to it.

Local conditions, of which polluted water-supply is probably
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the most important, play a leading 74/ in determining the
distribution of dysentery; and many other examples are known,
beside those already quoted, of the diminution or disappearance
of the malady in a town or district after a pure water-supply has
taken the place of an impure one. Thus at Saigon, in French
Cochin China, and at St Louis de Senegal, on the west coast of
Africa, the establishment of a good water-supply led to a great
decrease in the prevalence of dysentery. In many isolated places
in the French colonies the use of Chamberland filters has been
followed by equally happy results, and similarly in the Fiji Islands
as soon as the houses of Europeans were provided with rain-
water stored in metal tanks dysentery became very much rarer
than it had formerly been. Measures of sanitation generally,
particularly such as tend to drain and purify the soil, have aided
in diminishing or extinguishing the disease in many parts of the
world where it had previously prevailed.

The distribution of dysentery has varied much from time to
time. Its disappearance from certain parts of Europe in com-
paratively recent years, and its continued diminution in many
countries and increase in others, have already been alluded to.
In some parts of Europe in the past, as for example Sweden,
Iceland, and Germany, and in many countries in Asia, Africa, and
America in the present, dysentery has taken on epidemic characters,
but as a rule it remains more or less constantly prevalent in those
districts in which it is endemic. Of the cause of these epidemics,
or of the considerable fluctuations in endemic prevalence, little is
definitely known. The disease, however, often shows marked
seasonal relations in places where it is endemic.

Dysentery does not appear to be transmitted like smallpox
from person to person by direct infection or contagion, and con-
sequently its distribution is not influenced by the movements of
emigrants or traders. The cause of it can, apparently, be carried
in drinking water, hence outbreaks have occurred on board ships
supplied with polluted water; in no other sense can it be called
a sea-borne disease. It does, however, sometimes appear in
countries previously free from it, as for example in New Guinea in
the case mentioned; and unless its appearance is due in such
instances to an acquired virulence of an indigenous and hithefto
harmless ameeba or bacterium or whatever else is the cause of the
disease, it can only be explained by an importation from elsewhere

C. II
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of a something essential to its production. In what manner
dysentery can be thus carried from one country to another, how-
ever, is not clear.

Military operations, particularly in countries where dysentery
is endemic, have frequently favoured the activity of the disease.
In the French invasion of Madagascar; in the war in Uruguay
in 1867 ; in the recent troubles in Crete ; in the Spanish-American
war in Cuba ; in the Peninsular War ; in the Crimean War ; in the
French operations in Tongking; in the recent war in South Africa,
and in many others, dysentery has caused considerable, and in
some instances, terrible havoc among the combatants of one or
both sides.

It has already been stated that dysentery has many points in
common with malaria, but that the geographical distribution of the
one does not correspond with that of the other. As examples of
places where malaria is absent but dysentery prevalent may be
mentioned the Seychelles Islands, Peyta in Peru, New Caledonia,
Barbados, and perhaps Hawaii. To these may be added the
island of Mauritius before the appearance of malaria there in
1866.



ERGOTISM.

Characters and Etiology. Ergotism is the name given
to a group of symptoms which follow on the consumption of
ergot. [Ergot is a substance produced in the grains of rye by
a fungus, the Claviceps purpurea. In some yearsa very large
proportion of the rye crop may be affected with this parasite,
and in peasant communities where rye is largely eaten ergotism
may, under these circumstances, become seriously epidemic.
There are two principal clinical varieties of the disease, the
gangrenous and the spasmodic. In both the illness begins with
vomiting, diarrheea, abdominal pain and cramps—in brief, with
all the symptoms of irritant poisoning. To these are added other
symptoms—tingling and itching of the skin, giddiness, headache,
muscular pains and twitchings, and general depression, In the
gangrenous form gangrene occurs in some peripheral parts of the
body, as the toes, fingers, or, less commonly, the ears or nose.
In the spasmodic form, severe and painful spasms of the muscles
occur. Mental symptoms usually supervene, such as delirium,
melancholia, or dementia, and the disease frequently ends in
death.

History. Itis thought that many of the medieval epidemics
described under the name of “Saint’s Fire” (ignis sacer, ignis
S. Antonii) may have been of the nature of gangrenous ergotism.
Hirsch has tabulated a long list of such epidemics from the year
591 A.D. to the year 1879. The larger number of outbreaks of
gangrenous ergotism have occurred in France and Spain; and
of convulsive ergotism in Germany and Russia. These epidemics
appear to have been much more frequent in former centuries than
in recent times. )

Recent Geographical Distribution. With the exception
of a small outbreak in a New York prison early in the last century
and the occurrence of occasional cases in the Caucasus and Siberia
there seems to be no mention of ergotism outside Europe.

I11—2
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In Europe the disease has been most frequently seen in
France, Germany, Russia, and Sweden. In the British Isles
there is no record of ergotism during the past three centuries.
In France, on the other hand, there were nine such epidemics in
the 17th century, seven in the 18th, and three in the 1gth. It is
noteworthy that in France the disease has usually taken the
gangrenous form. It has been most often seen in the upper
and lower basins of the 'Loire and in the Rhone valley. In
Belgium there was a small epidemic in 1845-6. In Holland, on
the other hand, as in England, the disease has not been seen for
the past three centuries. In Germany there were eleven epidemics
in the 16th century, ten in the 17th, twenty-one in the 18th, and
fifteen in the 19th. The majority have occurred in the north-west
and north-east portions of the country, only a few in the south-west
and Bohemia, and none in the central regions. The overwhelming
majority of outbreaks of ergotism in Germany have been of the
spasmodic form.

In Sweden ergotism was not infrequently seen, at least up to
t-C year 1867, particularly in the southern part of the country.
In Norway on the other hand the only mention of the disease
seems to relate to a small epidemic there in 1851.

In Russia, where rye-bread is the principal food of the
peasants, ergotism has on several occasions become epidemic.
It has been seen in many central and southern governments, but
apparently not in the extreme north. The most recent epidemic
of the kind seems to have been one that occurred in the north-
easterly government of Perm in the autumn and early winter of
1895. In Russia, and no doubt elsewhere, there is great difficulty
in persuading the peasantry that the diseased grain and the
symptoms of ergotism stand in the relation of cause and effect,
and in inducing them to take precautions to prevent the con-
tinuance of an epidemic. The Russian name for the disease,
“zlaia kortcha” or “ malignant spasms,” may be taken to indicate
that the nervous, rather than the gangrenous form is the com-
moner in that country. Among the places mentioned as scenes
of ergotism epidemics between 1832 and 1864 is the govern-
ment of Tomsk, in Siberia. In Finland there have been at least
two epidemics (in 1840-4 and in 1862-3) and, as just stated,
cases have in recent years occurred in the Caucasus and Siberia.

Austria-Hungary seems to have escaped this disease, with the
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exception of an outbreak in Transylvania in 1857. Switzerland
and Italy have been the scenes of a few epidemics in the past;
while Spain seems to have been quite free from ergotism during
the last three centuries. The disease is occasionally seen in some
parts of Turkey but is not frequent.

Factors concerned in the Distribution. The relation
of the ergot-parasite of rye to the disease in man has been proved
beyond possibility of doubt. The parasite attacks other grasses,
but it is said to be poisonous only when growing in rye or possibly
in bromus-grass. Under certain conditions of season and weather
the parasite rapidly multiplies, and on some occasions a very high
percentage of the rye grains may be affected by it. In the outbreak
in Perm, just alluded to, as many as 17 per cent. of the grains
were found to be diseased in some districts.

The disease is most common in countries where rye bread, or
other food-stuffs made from rye, are commonly eaten. The
peasantry naturally suffer most. Unhygienic conditions have
seemed to favour the development of the malady, and several
epidemics have been recorded in insanitary prisons, foundling
hospitals, and similar institutions. Children have frequently
suffered from it, but infants at the breast are said to escape its
attacks. -

The diminution of ergotism in recent times has been attributed
to an improved knowledge of agriculture, to more careful cultivation
of the crops, to greater facilities for providing the poorer classes
with good and wholesome food-stuffs, and finally to increased
cultivation of the potato.

The distribution of the two types of ergotism is remarkable.
As already stated the gangrenous type has almost invariably been
seen in France and Spain, the convulsive in Germany and Russia.
The explanation of this is uncertain. It seems probable that
each set of symptoms is due to a particular poison; thus the
gangrenous form is thought to be due to the action of sphacelinic
acid, the convulsive to that of cornutin. It may be assumed,
therefore, that the conditions of soil and latitude in the more
southern countries tend to the production of the acid in the
growth of the ergot-parasite, while in more northerly latitudes
the cornutin is in excess. Possibly racial differences in the
peasantry of these countries have also something to do with
the development of the two types of the disease.
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General Characters and Etiology. The symptoms of
erysipelas scarcely require description here. It is an acute, and
highly infective inflammation of the skin, believed to be caused
by the Streptococcus erysipelatis (or S. pathogenes longus).

History. Erysipelas is mentioned by the oldest writers on
medicine. It was formerly more common than it is now, and
there are records in the past of many epidemics of the disease in
hospitals, lying-in homes, and other institutions in Europe and
America. Hirsch has tabulated a long list of epidemics of a
peculiarly malignant type of erysipelas which have occurred
frequently in the United States since the year 1822.

Recent Geographical Distribution. Zurope. Erysipelas
occurs in all European countries. It is said to be especially
frequent in Iceland and the Farbes. It must be a common dis-
order also in Norway, where in the years 1881 to 1894 it is
stated to have occupied a higher place in the mortality returns
than either rheumatic fever or syphilis. It appears to be pre-
valent throughout European Russia, but is somewhat less common
in the Don Cossack territory, and remarkably less so in the
Polish provinces. In Germany erysipelas is said to be much
less frequent in the northern plains than in the south. It appears
to be very common in Bavaria and Swabia. In England and
Wales erysipelas causes a yearly mortality of between 30 and 40
per million, but twenty years ago the annual mortality ranged
from 8o to 9o per million. In Switzerland, at least in the urban
population, the corresponding figure has varied, in the ten years
1888—1897, between 21 and 49 per million. In Italy the average
mortality has been placed at 150 per million. Erysipelas occurs
in Turkey in Europe, but I cannot discover that it is more
frequent there than elsewhere.
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Asia. Erysipelas is certainly not unknown in Asia Minor,
Syria, or Persia. In India I have seen very typical cases of
the disease in Bombay and Calcutta, but in some parts of India,
as, for example, Rajputanal, it is said to be extremely rare.
There is mention of its occurrence in Ceylon, and cases are
sometimes treated in the Singapore prison. It is said to be
unknown among the hill tribes of Java ; in Siam it is rare (Rasch);
in China very rare (Coltman) ; and in Japan perhaps equally so.

Australasia. In Australia erysipelas would seem to be rarer
than in Europe; but of its occurrence or frequency elsewhere in
this part of the world little seems to be known.

Africa. Erysipelas occurs in Egypt, Tunis, Algiers, and other
countries, but whether frequently or not I am unable to say. It
is rare in British East Africa, and also in Madagascar. In Réunion,
on the other hand, Pélissier (in 1881) had seen many cases of the
disease. Plehn has seen one typical case of erysipelas in the
Cameroons.

America. Epidemics of erysipelas have occurred repeatedly
in Greenland, and also in Alaska. In many parts of Canada the
disease is seen with some frequency. There is recent mention
of it in Health Reports from Manitoba, Nova Scotia, and else-
where. In the United States erysipelas seems to be a commoner
disorder than in England. It is said to be most prevalent on
the prairies and south-west central plains, and to be of frequent
occurrence in the Cordillera region, but is less common on
the Atlantic and Pacific coasts, and generally in the country east
of the Mississippi. The historical epidemics of a malignant type
of the disease in the States have been already mentioned.

In Mexico erysipelas is infrequent. There is recent mention
of its occurrence in British Honduras. In Guatemala it is perhaps
not a rare disease ; it was the cause of 215 deaths there in 1894
(about 150 per million inhabitants). Occasional cases are seen
in the West Indies. In British Guiana 19 cases of erysipelas
were reported in 1898; I do not know whether this was an
exceptional or average number. For the rest of South America
recent information upon this disease seems to be wanting.

Factors concerned in the Geographical Distribution.
The information hitherto published as to the frequency, or even

! Adams.



168 ERYSIPELAS

as to the existence, of erysipelas in many parts of the world is so
imperfect, that much caution is needed in discussing the causes
which have led to its distribution over the earth’s surface. It is
not absent from any of the great geographical zones—tropical,
sub-tropical, temperate, and sub-arctic. It is perhaps more common
in cool or temperate climates than in hot ones, but even this rule
is not without exceptions. It is possibly more fatal in the cooler
regions of the earth than in the warmer.

In its seasonal relations erysipelas has shown a tendency to
prevail most in the cooler half of the year. The mortality from
the disease shows a rough tendency to vary inversely with the
amount of rain-fall. Cold east winds have been thought to favour
its occurrence. It is found at all altitudes and on all varieties of
soil and geological structure. All races suffer from it, including
the negro, who was at one time thought to be immune to it.

The disease is highly infectious, but it seems to require the
pre-existence of some open wound, some small abrasion or
discontinuity of skin, or some absorbing surface (such as that of
the uterus after child-birth or a patch of eczema) before it can be
set up. Hence it is a less “infectious ” disorder than, for example
typhus fever or influenza. In hospital wards, and particularly in
surgical wards, it was at one time a frequent source of serious
epidemics, the infection spreading rapidly from case to case and
from ward to ward, often with disastrous results. Such *hospital
epidemics ” of erysipelas have been known to.occur in hospitals
which were above reproach in regard to cleanliness, structure,
ventilation, absence of overcrowding, and general hygiene. But
the larger number of them, as also the continued recurrence of
sporadic cases of the disease, have been associated with some
hygienic defect, of which overcrowding, imperfect ventilation,
imperfect cleanliness, and (in some instances) the escape of foul
air from sewers or refuse heaps into the ward, have been the most
important. It can scarcely be questioned that the introduction
of the antiseptic and aseptic methods of treating surgical cases
has had an enormous share in lessening the frequency of hospital
erysipelas.

The mode of origin and even of transmission of erysipelas is
still a matter of some doubt. Cases of so-called idiopathic
erysipelas outside hospitals are by no means rare, and it is the
exception, rather than the rule, in such cases to learn of a definite
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exposure to infection from a person already ill with the disease.
The bacteriology of the disease has not yet been finally worked
out, and the relation between Strepfococcus erysipelatis and the
pyogenic streptococci is still uncertain. The morphological
and cultural differences between them are so slight that it has
seemed possible that the former might be no other than one of
the latter rendered unusually virulent by certain external con-
ditions. What those conditions are, or whether under any
conditions a comparatively harmless pyogenic coccus can acquire
the power of producing erysipelas (not as a rule a suppurative
affection) is quite unknown.

The relationship between erysipelas and puerperal fever is also
as yet a matter of uncertainty ; on the whole, however, the evidence
points strongly to their affinity at least, if not to their identity.
Certainly women in child-birth run enormously increased risks of
puerperal fever, if attended by persons the subject of erysipelas.
Moreover, doctors and midwives and nurses attending on puerperal
fever patients have been known to develope erysipelas, while the
proportion of deaths from the latter disease in the newly-born
children of women with puerperal fever is unusually high. All
these facts point to the conclusion that there must be some very
close relationship between the two maladies.



GOITRE AND CRETINISM.

Goitre, or enlargement of the thyroid gland, and cretinism, or
a peculiar form of congenital idiocy, are two pathological con-
ditions that are most conveniently dealt with together. Although
final proof of their exact relation to each other is perhaps wanting,
it is the general opinion of most observers that they are very
closely allied the one to the other, and that they are probably
both due to the same cause or set of causes; while strong
evidence of their kinship is found in the fact that large numbers
of cretins are themselves goitrous, and that equally large numbers
are the offspring of goitrous parents. The geographical distribution
of the two conditions may therefore well be discussed together.

History. Goitre has been known to exist as an endemic
disease in the Alps at least since the time of Pliny. Marco Polo
makes mention of its occurrence in Yarkand and other parts of
Central Asia in the 13th century; and throughout later medieval
and more recent times there are frequent references to goitre
as occurring in many European countries and in some other parts
of the world. It is probable that most of the great centres of
goitre mentioned in the following paragraphs are of very con-
siderable antiquity. Cretinism is apparently not referred to by
any writer before the 16th century.

Recent Geographical Distribution. Euroge. In the
British Isles neither goitre nor cretinism can be regarded as
common forms of disease. There are, however, certain parts of
the country in which goitre at least is endemic, and the most
important centre of the disease appears to be in the north and
centre of England, “in the valleys which drain the Pennine range
of hills, east and west, from the Border as far south as the Peak
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of Derbyshire’.” The magnesian-limestone districts of the last-
named county have long been regarded as peculiarly favourable
to the development of goitre, and “ Derbyshire neck” is a name
not infrequently applied to the disease. Cretinism, on the other
hand, is much more rarely seen than goitre in England ; but it is
said to be occasionally met with in Derbyshire, and in the dales
between Lancashire and Yorkshire. In Scotland and Ireland
both forms of disease seem nowadays to be exceedingly rare.
In some parts of Wales goitre appears to be somewhat frequently
met with.

In France goitre is said to be far from infrequent in some
parts, notably in Savoy and the Hautes-Alpes. Epidemics of the
disease have been recorded as occurring among soldiers in France,
but these have been regarded as “probably the result of forced
marches through goitrous districts, combined with scarcity of
food,” and “in such districts the practice of carrying loads on the
head seems largely to increase the ratio of the disease®” In the
valleys of the Hautes-Pyrénées, in the mountainous parts of the
department of the Rhéne, and in the southern valleys of the Upper
Auvergne goitre and cretinism are, or were some years ago, most
commonly seen (Hirsch). In Germany the Black Forest is said
to be an important seat of these diseases, which occur particularly
in the lower valleys and are said to be unknown at the higher
points of the forest. In Bavaria, in Wiirtemberg, in Baden, and
in Hesse scattered centres of goitre and cretinism are met with.
The plain of North Germany and of the Netherlands is, on the
other hand, said to be quite free from both forms of disease, and
in Belgium they seem to be rare. Sweden and Norway and
Denmark also appear to suffer but little from either.

In European Russia goitre is perhaps rather commoner. Some
years ago the shores of Lake Ladoga were regarded as peculiarly
goitrous districts, and possibly they are so still. But the most
reliable recent evidence points to the east and north-east of
European Russia as specially liable to this form of disease. From

V The Goulstonian Lectures, 1899. * On the Pathology of the Thyroid
Gland,” by Prof. G. R. Murray, M.A., M.D. Hirsch, on the other hand, on the
authority of numerous writers in the eighteenth and first half of the nineteenth
century, believed goitre was commoner ** in the southern and midland counties
than in the northern and mountainous districts.” '

* Dr Pugin Thornton, in Quain’s Dictionary of Medicine.
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the conscription returns of the Russian army for the years 1893,
1894, and 1895, it seems that the governments between the
Volga and the Urals are the most goitrous. Thus in the govern-
ment of Ufa the number of conscripts rejected on account of
goitre was in 1893 two, in 1894 five, and in 1895 nine (out of
17,000 to 22,000 conscripts). In that of Samara the corresponding
figures were 6, 2, and 3 (out of 20,090 to 27,000 conscripts). In
that of Perm they were 10, 10, and 17 (out of 20,000 to 27,000
conscripts) ; in that of Viatka they were 3, 4, and 2 (out of
24,000 to 32,000 conscripts); and in that of Kostroma the
numbers rejected were as high as 6, 12, and 23 in the three years
in question (out of only 10,000 to 14,000 conscripts). Elsewhere,
with the exception of some of the Polish governments, the
numbers of goitrous conscripts were very much lower. It would
seem from these figures that in the governments of Kostroma
and Perm goitre finds more favourable conditions for its endemic
existence than in any other part of European Russia, though
in comparison with such countries as Italy, Austria, and Spain
the figures cannot be held to indicdte a very high frequency of
the disease in any of the districts mentioned.

In Austria both goitre and cretinism are very common ;
occurring especially along the banks of the Danube, and parti-
cularly in the provinces of Styria and Carinthia, on the slopes and
valleys of the Carpathians, and in Transylvania, Galicia, and
Hungary. The valley of the Drave on the other hand is said to
be quite free from both diseases. Cretinism is particularly frequent
in these countries, and in 1896 the official statistics contained
returns of 10,086 cretins ; they are most frequent in the provinces
of Styria, Carinthia, and Salzburg, where their numbers per
102,000 of the population were 215, 254, and 265 respectively.
In Dalmatia, on the other hand, the ratio fell to 3o.

Switzerland has long been regarded as peculiarly favourable to
the existence both of goitre and cretinism, and both forms of
disease are found with frequency in many parts of the country,
but especially in the Vallais. In Spain and in Italy both goitre
and cretinism are said to be of very frequent occurrence. In the
former country the southern slopes of the Pyrenees are, or were
some years ago, more especially affected by them, while in Italy
the district of Aosta and the valleys of the Alpine chain which
traverses Piedmont and Lombardy are mentioned by Hirsch as
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being particularly goitrous. It appears certain that in Italy,
Spain, Switzerland, and Austria, both goitre and cretinism are
more widely prevalent than in the more northern European
countries. :

Of the degree of frequency of goitre in the countries of the
Balkan peninsula little is accurately known. In the valleys of
Montenegro and perhaps in other valleys of the Balkan mountains
cretinism is met with to some extent. In some of the mountain
districts of Roumania (Moldavia and Wallachia) goitre is endemic,
while cretinism is met with sporadically. Goitrous persons are
occasionally seen in Constantinople, but the disease is not a
common one here. It is remarkable that the Constantinople
Ahamals or street porters, who carry astoundingly heavy weights on
their backs, and not infrequently pass a band round the forehead,
so that part of the weight is borne by the head and neck muscles,
are rarely, if ever, the subjects of goitre.

Goitre exists in Greece, but only in- two villages in the
mountains of Phthiotis, and it is rarely complicated with
cretinism.

Asia. The existence of goitre on the European side of the
Urals has been pointed out above. The valley of the Ural river,
which for some distance divides Europe from Asia, is also described
as very favourable to the development of goitre. Kandaratski'
states that the disease is widely prevalent all along the river valley,
and that the Russian inhabitants suffer from it no less than the
Cheremiss, Permiaks, Voguls, and Tatars who dwell in the same
region. In the Caucasus goitre is said to be frequently seen in
some valleys, but so far as may be gathered from the numbers of
conscripts rejected from the Russian army for this cause it would
seem to be mainly in the governments of Kutais and Tiflis in
Transcaucasia that the disease is at all common, while in the
plains of the Caucasus proper (Stavropol, Kuban, and Terek), north
of the mountain range, it appears to be unknown. In many parts
of Siberia, notably in the valley of the Lena and in the Altai
mountains, goitre is endemic.

In Asia Minor and in Mesopotamia centres both of goitre and
cretinism are met with. Syria, Arabia, and the table-land of Persia
have all been said to be quite free from both diseases. Hirsch,

1 At the 7th Conference of Russian Physicians, held in Kazan, 1899.
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who quotes authorities for those countries, also cites a paper by
Burnes communicated to the Calcutta Medical Society in 1835,
in which Bokhara is added to the list of countries free from goitre
and cretinism. It is; however, certainly not so at the present day.
On the contrary, goitre is frequently met with in all parts of
Bokhara, but especially in Kalai-Khumba, the capital of Darwaz.
Here, it is said, on the authority of the Bek of the province, that
there is scarcely a family in which some cases of the disease are
not met with, and the same statement is made in regard to Karatag,
where goitres of enormous size are common (Grekof). Cretinism
is also not rare in Bokhara.

The Turkomans of both Russian and Chinese Turkestan
appear to suffer to a remarkable extent from goitre. In Yarkand,
Khokand, Kashgar, Kargalik, Utch-Turgan, and other places
goitres of great size are very frequently met with'. Contiguous
with this vast Central Asiatic area of goitre-prevalence are a
number of districts of northern India where the disease appears
to be no less common. Hutcheson? describes it as widely
prevalent throughout the northern part of the peninsula, but as
specially localised in certain well-defined areas, extending from
the Brahmaputra to the Indus. It is found in some Himalayan
valleys from end to end of the great range. In the Tarai district
it is very common, and in Nepal, particularly in the neighbourhood
of Khatmandu, the capital, as many as forty per cent. of the
population are said to be affected with the disease. Eastern
Bengal, Assam, and some parts of the North-West Pfovinces and
the Punjab are also not wholly free from it. In Rajputana and
generally throughout the plains of India goitre appears, on the
other hand, to be rarely seen.

In Farther India goitre seems to be much less commonly
prevalent than in India proper. In Burma the affection is said to
be unknown in Arakan and practically so in Pegu, though a
considerable number of cases are met with in the Irawadi and
Tenasserim divisions®. In the Kwala Kangsa district of Perak
in the Malay States, a mountainous limestone area, goitre is
endemic. In Siam the disease is, according to Rasch, exceedingly

1 Raemdonck, Report of Leprosy Conference in Berlin, 1897.

2 Brig. Surgeon Lt.-Col. G. Hutcheson, M.D., Transactions of the First
Indian Medical Congress. Calcutta, 1894.

* Davidson.
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rare. In some of the East Indian islands, on the other hand, both
cretinism and goitre seem to be quite common affections. Thus
Kohlbriigge observed them frequently among the hill tribes of
Java, and in many parts of Sumatra their comparative frequency
is well recognised.

In Northern China goitre appears to be widely endemic. In
some villages it has been estimated that one-sixth of the inhabit-
ants are affected by the disease. Western Sze-chuan and Yiinnan
in the south-west are also highly goitrous provinces, and in Tibet
there appears to be equally good reason for believing that this
form of disease is widely endemic.

Ausiralasia. Whether goitre or cretinism exist in the Pacific
Islands and in Australasia generally is doubtful; and in the
absence of positive statements to the contrary it may be accepted
that Australia, New Zealand, and the host of islands in their
vicinity are practically free from both forms of disorder.

Africa. Comparatively little is known of the existence or
frequency of either of the diseases now under discussion in the
greater part of the African continent, at least at the present day.
Hirsch quotes a number of authorities (mostly of not very recent
date) for the statement that Lower Egypt, the Abyssinian basin,
the East and West Coasts, and the littoral of Algiers are free of
these diseases, while goitre is endemic on the Abyssinian plateau,
in a few places in Sennaar, on the slopes and in the valleys of the
Atlas (eg. in Kabylia), in the mountainous parts of Morocco, and
to a very considerable extent in the basin of the Niger and in
the valleys of the Greater Sudan. In the centre of Africa goitre is
probably of rare occurrence. Pruen did not recollect to have
seen a single case during his sojourn in the interior, though om
the coast mild cases were not infrequent—the waters here being
impregnated with salts of lime. Cameron, on hearsay authority,
believed that the inhabitants of the country round Lake Kassali,
in the south of the Congo State, suffered greatly from goitre.
Cook says it is common in Uganda.

In the Azoresand in Madagascar goitre, and perhaps cretinism,
are known to exist; but in Madeira the former is very rare and
in Mauritius it seems to be unknown. .

North, Central, and South America. While goitre is not
unknown in some parts of the continent of North America, and is
even very prevalent here and there, it appears to be less common
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than in either Europe or Asia, and it would also seem to have
diminished very considerably within recent years. Hirsch, writing
some years ago, gave a long list of districts in Canada and the
United States where the disease was endemic—beginning as far
north as the banks of the Saskatchewan river in Hudson Bay
Territory. He pointed out, however, that already from the
beginning of the nineteenth century a diminution in the extent
and frequency of goitre in this continent had been observed, and
it appears that this process has been continued up to the present
day. In 1893 Prof. Osler' wrote to a large number of medical
practitioners in the localities said by Hirsch to be goitrous, and
ascertained that in several of these districts goitre had become very
rare if not quite extinct. At present the malady appears to be by
no means uncommon in the province of Quebec, and in Montreal
cases are not infrequently seen in hospital practice. In Ontario
it is very prevalent in the limestone regions at the end of Lake
Ontario® and is common in parts of Michigan. In the States
of Alabama, Virginia, and Vermont, where goitre was formerly
common, it is now very rare. Cretinism is thought by Osler to
exist nowhere as an endemic disease in any parts either of the
States or Canada, though sporadic cases of it are at times met
with.

In Mexico and New Mexico, on the other hand, cretinism is
said to be still endemic, while goitre was within the last half
century excessively prevalent throughout a vast area extending
through Mexico, Guatemala, San Salvador, Nicaragua, and Costa
Rica, and down the Cordilleras as far to the south as Chile. This
zone of goitre-prevalence has been compared with those of the
Alps in Europe and the Himalayas in Asia®. The frequency of
the disease increases in this Central and South American zone
from north to south, and the widest diffusion of goitre is found
on the eastern slopes of the southern Cordilleras, in the states of
the Argentine Republic. The river basins of the mountainous
parts of Paraguay are also goitrous, and throughout a great portion
of Brazil the affection is commonly met with, though cretinism

Y American_Journal of the Medical Sciences, Nov. 1893.

2 In the asylum of Kingston, Ontario, of 600 inmates no less than 288
were affected by goitre. No cases of cretinism existed in the asylum.

3 Hirsch.
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on the other hand is unknown as an endemic disease in Brazilian
territory.

Factors determining the Geographical Distribution
of Goitre and Cretinism. It will be observed that the
distribution of goitre over the earth’s surface is an exceedingly
wide one. The disease has been observed in the far north
and in the tropics, and appears to occur quite independently of
all conditions of climate, season, or weather. It is apparently
uninfluenced by race—the North-American Indian, the European,
the Chinese, the Himalayan Indian, the Turkoman, and the white
and negro inhabitants of Brazil, Chile, and Central America all
suffering from it under certain conditions. It is, indeed, rather
in local circumstances and conditions that the causes of goitre
and the main factors in its geographical distribution are to be
sought. What these circumstances and conditions are is not
fully known. Altitude above sea-level appears to have but slight
influence. Goitre is found, it is true, more often among high-
landers than dwellers in the plains, and its chief endemic areas
are in great hill ranges such as the Alps, the Himalayas, and the
Cordilleras. It is also rare on table-lands, very rare on low lands,
and seldom found on sea-coasts®. But to all these general state-
ments there are very marked exceptions. Thus while goitre has
been found as high as 10,000 to 13,000 feet above the sea in the
Cordilleras it is also met with as truly endemic in the low-lying
Tarai at the foot of the Himalayas, in the northern plains of
France, and in the flat valley of the Danube.

The most important local conditions which are believed to
influence the prevalence of goitre in a district are connected with
the geological character of the soil and the nature of the water-
supply. There is not space here to discuss this question in full,
but briefly it may be said that from a very large variety of sources -
evidence is forthcoming that goitre is mainly found where people
live on a magnesian-limestone soil, and where the water drunk is
impregnated with the various salts of lime and magnesia. A
further development of this view is found in the suggestion that
it is not by this “dolomitic” character of the water drunk that
the existence of goitre (and, it should be added, cretinism, as
both are believed to be due to the same cause) is to be explained,

! Hirsch says it has never been found hitherto on coast margins, but cases
of goitre have been seen on the east coast of Africa, vide supra.

C. 12



178 GOITRE AND CRETINISM

but by the presence of sulphide of iron or of copper, both of
which are more likely to be found dissolved in dolomitic waters
than in others. There are, however, many difficulties in the
unqualified acceptance of these views. For while a dolomitic
soil is often found associated with these diseases it does not seem
to be essential for their development. Thus goitre is found on
the sand and mud-banks of Eastern Bengal and Assam, on the
laterite of the Dacca and Maimensingh districts, on the calcareous
soil of the Trans-Gogra districts of the North-West Provinces, on
the alluvium and detritus of the Tarai, and on different kinds of
soil in the Punjab'. Then again in New Zealand, where large
masses of magnesian limestone lie exposed in the northern island,
goitre is, or rather was some decades ago, wholly unknown?
Further, while goitre is found among people in the Ballia districts
of the North-West Provinces of India whose water-supply is not
of dolomitic origin, it is unknown at Mussuri and Naini-tal, where
the watersupply is of this nature. For the present then the
question of the part played by the chemical constituents of the
soil and of drinking-water in the production of goitre and cretinism
must remain an open one. Recently the suggestion has been
made that these diseases are not due to the action of any
special chemical substance contained in soil or water, but are, like
so many other diseases, of bacillary origin. Lustig and Carle
found a bacillus which they named the “bacillus liquefaciens” in
waters taken from districts in which goitre prevailed, but they were
unable to prove definitely that any relation existed between this
bacillus and the disease.

While both goitre and cretinism are essentially maladies of an
endemic character, the former has on rare occasions become
distinctly and undeniably epidemic. A large number of instances
of epidemics of goitre have been recorded in the past in France,
and not a few in Germany and elsewhere. A remarkable out-
break of the disease occurred among Russian troops in the
Turkestan campaign in 1877, and a similar occurrence among
recruits in Brazil is also recorded. In India in 1886 and in 1893
goitre was most unusually prevalent in the Himalayan and other
districts where it is always more or less present, and in 1894 a

1 Hutcheson, Zoc. cit.

? ‘Thomson, quoted by Hirsch. The reference, however, is to the year
1840.
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sudden outbreak of the disease occurred in the native contingent
of the Duffla Field Force. This outbreak affected the troops in
a clearance in the virgin forest in a district notorious for malaria,
.and among a people where goitre was common. The soil was
described as damp and swampy, and a dense fog prevailed at the
time, allowing the sun to be seen for only four or five hours daily.
The troops were only there for ten days, yet nearly every man
developed the disease with the most alarming rapidity'.

Finally, while cretinism is only found in districts where goitre
prevails, there are, on the other hand, vast endemic areas of goitre
where cretinism is very rare or almost wholly unknown. In many
goitrous districts the lower animals, such as dogs, cats, sheep,
pigs, horses, and mules, have been observed to suffer from the
disease.

1 Hutcheson, /oc. cit.
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GOUNDOU, ANAKHRE,
OR GROS-NEZ.

General Characters and Etiology. Goundou, Anakhre,
and Gros-nez are names given to a curious and interesting disease
which is met with on the West Coast of Africa and in some other
parts of the world. Its principal characteristic is the appearance
of symmetrical swellings on either side of the nose. It usually
begins soon after childhood, but may attack adults. The ap-
pearance of the swellings is in most cases preceded by headache
and a discharge of blood and pus from the nose. These symptoms
last some months, and then disappear, but the swellings continue
to increase, until they ultimately interfere with vision and may
destroy the eyes. The tumours appear to consist merely of a thin
hollow shell, formed of the nasal process of the superior maxilla
and adjacent bones. The swellings are oval, with their long axes
directed downwards.and outwards.

The cause of the disease is unknown. Maclaud!® has suggested
that it is due to the larvae of some insect finding their way into
the nostrils ; but, as Manson has pointed out, the symmetry of the
growths is difficult to account for on this hypothesis. Braddon
regards it as apparently due to a chronic sub-periosteal inflam-
mation involving the nasal process and perhaps the orbital plate of
the superior maxilla and the nasal bone?

History. Goundou seems to have been first described in a
paper read by Prof. A. MacAlister before the Royal Irish Academy
on December 10, 1882, upon what were termed the horned men
of Africa. Later descriptions of the disease were published by
Lamprey in 1887% and by Maclaud in 1895*. Within the past

1 Aychives de Méd. Navale, Jan. 95. 2 Journ. Trop. Med. May 15, 1901.
3 Brit. Med. Journ. Dec. 10, 1887. 4 Loc. cit.
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two years cases of apparently the same disease have been reported
from China, Sumatra, the Malay States, and Uganda, but it is not
clear that the disease is a novelty there. Indeed of the true
history of goundou practically nothing is known.

Recent Geographical Distribution. Zurgpe. In Europe
goundou is wholly unknown.

Asiu. In Asia it has been seen in Sumatra, in the Malay
States, and in China. The number of cases recorded up to the
present is, however, exceedingly small. In Sumatra itself one
case has been seen in a Malay woman'. In the Malay States
three cases have been observed, two of which were in Boyanese
(natives of Sumatra), and the third in a Malay?. In China one
quite typical case has been seen in Shangpoo, in southern China,
the patient being a Chinese woman®.

Australasia. The disease appears to be quite unknown in
Australasia. '

Africa. In certain parts of the African continent, on the
other hand, goundou is found with considerable frequency, and
particularly on the West Coast. In some villages of the Ivory
Coast as many as one or two per cent. of the population are
affected. Maclaud believed that the disease was confined to the
riverine districts of the Lower Komoé, and that, if found elsewhere,
it was probably only in persons who had at some time or other
lived in those districts. Brault also states that the disease is
particularly common in villages in the districts of Beltié and
Krinjabo ; in Indenié, Attié, Morénou, Baoulé, and Esikasso, and
in short the whole of the Lower Komo€. But though this region
is the principal centre of goundou it is certain that the disease
occurs in other parts of West Africa. - Lamprey has described
three cases in Fantis, of whom one came from the Wassan
territory, one from the Gamin territory, and one was a visitor to
Cape Coast Castle. Renner has recorded a case in the village
of Kissy, on the right bank of the Rokelle or Sierra Leone river*.
This patient was born in the village and had never left it, and as
no other cases had been observed in the village the disease in
this instance must almost certainly have been of local origin.
Quite recently, too, evidence has been adduced that goundou is
not wholly confined even to the western half of the African

! Journ. Trop. Med. Aug. 1goo, p. 1 1. 2 Jbid. May 15, 1901.
3 Jbid. Dec. 190o0. 4 Jbid. Jan. 15, 1900.
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continent, for two cases of it have been seen in Uganda, though
whether of local origin or imported is not stated’.

America. Finally the only mention of goundou on American
soil seems to be the record of a single case observed in a West
Indian negro child in 1894. Dr Strachan, who described the case,
stated that he had seen two similar examples, and had often ob-
served a “‘ridge” in this part of the face in West Indian negroes®.
He suggested that this feature in West Indian negroes might be
an example of atavism referable to some tribal peculiarity of the
original West African stock.

Factors which govern the Geographical Distribution
of Goundou. This disease has up to the present been observed
solely in tropical countries, and it may therefore be presumed that
warmth is either directly or indirectly essential to its development.
Beyond this very general statement little can be said as to the
influence of other physical conditions, and no observations have
yet been published as to the relation of the disease to soil, atmo-
spheric moisture, elevation, or the general level of sanitation and
personal hygiene. Race is probably a factor of importance, as
the overwhelming majority of cases have been seen in African
negroes and the cases in the West Indies were in negroes of
African stock. But the recent evidence, summarised above, of
the occurrende of the disease in Malays, East Indians, and
Chinese, shows that the negro family is not the only branch of
the human race liable to it. A very similar affection having
been observed in a chimpanzee?, it is just possible that the lower
animals may share with man the susceptibility to goundou.

! Cook, Journ. Trop. Med. June 1, 1901.
2 Brit. Med. Journ. Jan. 27, 1894. 3 Maclaud, . cit.
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General Characters and Etiology. Gout has been
defined as “a nutritional disorder, one factor of which is an
excessive formation of uric acid, characterised clinically by attacks
of acute arthritis, by the gradual deposition of urate of soda in
and about the joints, and by the occurrence of irregular consti-
tutional symptoms'.” The characters of an acute attack of ‘“the
gout” are too well known to need description, as are also the
general features of chronic gout and of the so-called “gouty
diathesis.” An immense variety of affections have at one time
or another been regarded as of gouty origin, but, while the term
is a convenient one, it would be difficult to define its exact
scientific meaning. The cause of gout is unknown; the disease
is essentially a disturbance of tissue metabolism, to which many
factors predispose, and in which the production of uric acid in
excess is one of the most striking features. But the excess of
this substance is in no sense the cause of the disease, for it is
found in many other conditions in no way resembling gout.

History. Gout or podagra is one of the oldest of known
diseases. From the time of Hippocrates to the present day it
has been mentioned by almost all the medical historians, including
the Greeks, the Romans, the Arabians, and the later medieval
writers. No doubt the term podagra in early times included
many other affections than would now be strictly classed as
gouty, and this may perhaps account for the apparently greater
frequency of the disease in many countries in former centuries
than at the present day. But there is good reason to believe
that true gout has become very much more rare in recent years
than it used to be. To what extent this diminution is to be
ascribed to changes in the habits of the civilised nations will be

referred to again later.
1 Osler.
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Recent Geographical Distribution. ZEurgge. Gout is
met with in almost all European countries. Apparently, how-
ever, it is particularly common in the British Isles and in
Germany, and this has been attributed to the large amount
of alcoholic drink consumed in those countries. The disease,
at least in its acute form, is incomparably less frequent at
the present day than it was a hundred years ago. It is still far
more commonly seen in England than in either Scotland or
Ireland. A very notable diminution in the prevalence of gout
in recent times has also been observed in the Low Countries and
in Switzerland. In Russia gout is seen with some frequency in
the cities, but among the vast mass of the population the disease
is certainly not a common one, in spite of the large quantities of
fermented liquor drunk by them. In Lapland, Iceland, and
the Fardes, gout is said to be unknown. The disease occurs
in European Turkey, but comparatively rarely. In Servia it is
perhaps more common; in 1894-5 gout was the cause of o'g
per cent. of all the deaths in that kingdom. In Greece gout
was formerly rare, but I am informed by Prof. Hadji Michali of
Athens that it is daily becoming more frequent.

Asia. The distribution of gout in Asia is very imperfectly
known. There is no mention of it in recent health returns from
the Caucasus, Siberia, or Russian Central Asia. It is very doubtful
if it exists in Asia Minor, Syria, Mesopotamia, Arabia, or Persia.
In India it has been seen, both in natives and Europeans, but
as a comparatively rare disease. In Ceylon and Assam it is said
to be quite unknown. It is probably very rare, if it occurs at all,
in the East Indian Islands. No case of gout has been observed
among the hill-tribes of Java'. The disease.is also very infrequent
in the Malay Peninsula. Gowan saw one case in a native during
four years’ residence in Siam. An occasional case is seen in the
hospital at Penang®. There seems to be no positive evidence of
the existence of the disease in China or Japan. .

Australasia. In Australia on the other hand gout certainly
occurs and apparently with some frequency. In Queensland
occasional cases are recorded in the Annual Health Reports. In
New South Wales a certain number of cases come under hospital
treatment in some, if not in all years, and in both South Australia

! Kohlbriigge.
3 Straits Settlements Medical Reports.
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and West Australia a few deaths from gout usually appear in the
annual mortality returns. There seems to be no mention of gout
in any of the Pacific Isles, but this can scarcely be taken as proof
that it does not exist there.

Africa. Gout is apparently a rare disease in the African
continent, but information upon the subject is at present very
imperfect. It is said to be unknown in Egypt, and in all the
countries along the northern shores of Africa. The West Coast
was also at one time believed to be exempt from gout ; but this
is apparently not the case at the present day. In the Colonial
Hospital, Gold Coast Colony, five cases of gout were treated in
1897, and unless this was an exceptional occurrence it would
seem to show that gout is not particularly rare here. Some
decades ago it was said to be very common among the Hovas on
the central plateau of Madagascar.

America. The references to the occurrence of gout in Canada
and the United States are extremely scanty. It is seen in many
of the cities of the United States, but is probably less common
here than in England. Gout is also exceedingly rare in Mexico,
Central America, and the West Indies. In South America it is
said to be infrequent in British Guiana and almost unknown in
Brazil and Peru, but of somewhat frequent occurrence in Chile.

Factors concerned in the Geographical Distribution
of Gout. It will be seen from the above summary that the facts
concerning the distribution of gout over the earth’s surface are very
imperfectly known. So far as they go they warrant the general
assertion that this disease can occur in almost all latitudes, but
that it is principally found in the temperate zones and is rare or
unknown in most tropical countries. Exposure to cold and damp
seems to favour the production of gout in the individual, and this
may be part, though it can scarcely be the whole, of the explana-
tion of the comparative rarity of the disease in warm latitudes.

While the actual nature and cause of gout are unknown, it is
nevertheless certain that heredity has a large share in its production.
Excessive indulgence in luxurious food, especially if combined
with the consumption of much alcohol and a sedentary life,
seems undoubtedly to predispose to gout. It is believed that the
egregious excesses of this nature which were indulged in in the
early days of the Roman Empire were the main reasons of
the extreme frequency of the disease at that time. It is also
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believed that the greater moderation in eating and drinking which
obtains now as compared with the very different habits of our
forefathers explains the diminished frequency of gout in recent
times. The part that over-consumption of strong drink plays
in the production of the disease is uncertain. It is an undoubted
fact that heavy drinking in better-class society is not now the
rule, as it formerly was, and that the average man is not in
the habit, as his great-grandfather possibly was, of consuming
from one to three bottles of port after dinner each night, and
being carried to bed by his servants, unconscious from alcoholic
poisoning; and it is very probable that this change in social
habits has had a large share in reducing the frequency of gout.
But it is equally undeniable that alcohol is still consumed to an
enormous extent, and that though individuals in the richer strata
of society may drink less than formerly, the community as a
whole, at least in some countries, as for example, England and
Germany, drink more, and the yearly bill for alcoholic drinks in
most European countries is an increasing one.

Probably gout is influenced as much, or more, by the kind of
fermented liquor drunk as by the quantity. The heavy beers con-
sumed in England and in Germany are said to be much more
conducive to gout than the lighter beers drunk in America.
Strong, sweet, red wines have always borne an evil reputation for
gout. The spirits distilled from some grains, as for example
whisky and vodka, are probably less nocuous in this respect;
they are at least drunk to an enormous extent in Scotland,
Ireland, and Russia, and gout is comparatively rare in these
countries.

The relation of gout to race is not wholly certain. It is far
commoner in the Aryan races of the European continent than in
any others; but it has been seen in African negroes, in the
natives of India, Siam, and the Straits Settlements, in the Hovas
of Madagascar, and in the Creoles of South America. In India
the Mohammedans suffer from it occasionally, while the Hindus
are said to escape it entirely. Probably social habits, mode of
life and other factors are of much greater importance in predis-
posing to gout than any variations in racial susceptibility.



INFLUENZA.

History. The earliest reference to the occurrence of in-
fluenza epidemics is probably to be found in Hippocrates, and
relates to the year 412 B.C. (¢f7ca). In 591 A.D. Bishop Gregory of
Tours mentions an epidemic which was probably one of influenza.
Other epidemics are spoken of by the chroniclers as occurring
in the years 877, 889, and 927. Then after a long pause came
the great outbreak of 1173. The records of the thirteenth century
are silent as to influenza, but there were many outbreaks in the
fourteenth—notably in 1323, 1327, and 1386'. From the fifteenth
century onwards the references to influenza epidemics are not only
much more numerous but are also much more definite than the
earlier ones. Hirsch, Theophilus Thompson and others have
given complete lists of the principal epidemics and pandemics
of this disease from medieval to recent times, and the story of
the latest pandemic is told in detail in a subsequent portion of
this chapter. These successive outbreaks of influenza have shown
no definite regularity either in the intervals between them, their
duration, or the area they have covered.

Innumerable names have at different times been suggested for
this disorder. The term “influenza” as applied to the disease
was first used by an Italian writer, Piero Buoninsegni, whose
Florentine history was published in 1580. It is the one now
most generally employed. The etiology of influenza is uncertain.
A minute bacillus has been observed in the secretions of influenza
patients and is thought by some to be characteristic of the disease.
It was first described simultaneously by Pfeiffer, Kitasato, and
Canon in 1892,

1 The early history of influenza is told with greater detail in a paper on

¢¢ Epidemic Influenza ” read by the author before the Society of Med. Officers
of Health in 1890 and published in Public Health (April, 189o).
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General Epidemiological Characters. In discussing the
geographical distribution of influenza it will be impossible to
ignore the striking epidemiological characters of the disease,
which seem to distinguish it from most other epidemic disorders.
No other disease appears to spread so rapidly, to attack almost
simultaneously so large a proportion of the people exposed to it,
or to extend in epidemic form over so wide an area of the globe.
In these respects dengue is the only other malady which at all
resembles influenza, and it will be recalled that when in 1889—go
the last epidemic of influenza swept over a great part of the globe
many people regarded it as a form of dengue. But dengue has
never prevailed as an epidemic over so wide an extent of the
earth’s surface as even approximately to justify the use of the word
“universal ” in regard to its prevalence, and this has certainly
on many occasions been the case in regard to influenza.

But while influenza differs from most other diseases in this
important respect, there are other characters which it shows in
common with such typical epidemic diseases, for example, as
cholera or plague. Like cholera and like plague, influenza
appears to remain for long periods together endemic in certain
countries or regions, where from time to time it becomes
epidemic; and, like them, at irregular intervals it spreads from
these centres, or from one of these centres, and becomes more
or less widely pandemic. On some of these occasions, it would
seem, the disease extends, often in a remarkably short space of
time, over very nearly the whole inhabited globe. Countries
which have been quite free from influenza for many years and
which are visited by it on these occasions may then become for
the time endemic homes of the disease; and for a considerable
period may be ravaged by recurring epidemics of this very
troublesome, and (in its total results on the community) very
fatal malady. The epidemics of influenza during the past three
winters in London, Paris, Madrid, Constantinople and many other
places were sufficient to demonstrate that after twelve years of
irregular pandemic prevalence the disease had lost none of its
vigour, or of its power to increase the general mortality to an
extent which, had the cause of the increase been plague or cholera,
would have caused very great alarm.

Whether influenza is permanently endemic in any part of the
world must for the present remain uncertain. Before 1889, when
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the latest pandemic extension of the disease began its course, it
was apparently endemic, and had perhaps been so for some time,
in several parts of the earth’s surface. Thus influenza, or a disease
allied to it, is said to have been common in China before the year
named, and to account for its existence there a theory was
advanced that it was the result of some colossal earth-commotion
or gigantic inundation in that little-known country. It was even
suggested that some catastrophe of this sort might have raised
a cloud of dust particles which, like that following the great
Krakatau eruption of 1883, might have swept round the world
and so produced the pandemic of influenza of 1889 and following
years. The more sober observations of the medical officers in
the Chinese Customs service, however, lend no sort of support
to this view, and there is, indeed, no reason to believe that the
pandemic in question started in that country. At the same time
it appears probable that influenza was locally endemic in some
parts of China before 1889 ; and in 1888 a mild outbreak of the
disease occurred in Hongkong'.

In like manner, as will be shown later, influenza was
endemic in many parts of Russia before the pandemic “wave”
began its course. In India a few cases of “influenza” were
annually recorded for many years before 1889. So also in the
Solomon Islands, in Fiji, and in Trinidad, a disease apparently
identical with influenza had for long been endemic. Else-
where influenza or a disease closely allied to it had from time
to time been observed. The well-known ‘strangers’ influenza”
occurring in St Kilda, in Iceland, in other isolated islands, and
among isolated communities such as certain Indian tribes in
North America and in Brazil, which is said invariably to follow
the arrival of a stranger from the outside world—even though the
new-comer be himself in health and come from a country free
from influenza—is a phenomenon which is established beyond
doubt, but which has not yet been explained. An outbreak of
this kind was recorded in the month of May 1889 as occurring
among the Indians, half-breeds, and whites in Athabasca and
other districts of British North America. It is noteworthy that
at the same time influenza was epidemic in Greenland and in
Bokhara, but none of these outbreaks seem to have had any

! Cantlie. AMedical Reports of the Chinese Imperial Maritime Customs.
No. 42, p. 37.
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connection with the great epidemic extension of the disease which
began in the following autumn.

The relation which these temporary—or possibly in some
instances permanent—endemic centres of influenza bear to the
pandemic extensions of the disease is uncertain. It appears,
however, to be exceedingly probable that the latter do have
their beginning in one of these centres. That it is always
the same one must be doubted. The history of the disease,
indeed, shows almost conclusively that this is not the’ case;
though probably several of the past pandemics have begun in
or near the same region of the world as that which started in
1889. It has, however, proved impossible to assert, even approxi-
mately, where most of the past pandemics began. Their early
history has been usually wrapped in obscurity, and though their
course has in some instances been traced back over considerable
distances, it has never been possible to assert definitely that
they began in one particular district or even in one particular
country. The reason of this is obvious; the disease has almost
invariably come from the East, and the further back it is traced
towards the rising sun, the greater becomes the difficulty of
obtaining accurate information.

To some extent these considerations are true in regard to the
great pandemic which began in 1889. But some few years ago, a
careful study of a large number of Russian papers and reports’
led me to the conclusion that the area of origin of that pandemic
lay somewhere on the borders of European and Asiatic Russia,
and that the disease spread thence eastwards, westwards, and
southwards. 1 propose to dwell in some detail upon the ascer-
tained facts which led me to that conclusion, as they were derived
from comparatively little-known and not easily accessible sources,
and appear to justify a more definite statement as to the place of
origin of this pandemic than has ever been possible in the case
of any of its predecessors. The following are the principal facts

1 These consisted principally of numerous articles in Russian medical
papers, various brochures and pamphlets, the annual reports of the Medical
Department of the Russian Ministry of the Interior, and a valuable report
on the influenza epidemic in the Russian army, issued at the end of 1891
by the Army Medical Department in St Petersburg. The latter report was
based upon no less than 11,000 documents, obtained in reply to a circular
sent to every army medical inspector in the empire in Nov. 1889,
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in connection with the early period of the outbreak of influenza
in Russia in the year 1889'.

Course of the Last Pandemic. Before the outbreak in-
fluenza had unquestionably been endemic in many parts of Russia.
In the official returns for 1887 and 1888 there was scarcely
a government from which some cases of, or deaths from the
disease were not reported. It appears to have been particularly
frequent in the governments lying on or near the Gulf of Finland,
and not least so in the city of St Petersburg itself. In 1889
localised epidemics of grippe occurred in the government of
Moscow in January, February, April, and June. In the Tchernigof
government, influenza broke out in the town of Borzna, and
caused a sharp epidemic, in the month of February. In Nijni
Novgorod there were three periods of prevalence of the disease
in the year 1889—the first in March and April, the second in
August, and the third (#4¢ epidemic) in October and November.
In Kazan cases of the disease occurred in the early months of the
year. It is unnecessary to multiply instances further, and it may
be asserted with confidence that influenza was endemic in many
parts of Russia prior to the autumn of 188.

But at that period the disease suddenly took on a new
character. Throughout the length and breadth of the country
it spread with great rapidity and with extraordinary intensity,
and crossing the frontiers of Russia gradually extended its
ravages over almost the entire inhabited globe. The relation
of this rapidly spreading form of the disease, which attacked in
many places an overwhelming proportion of the population, to
the localised, endemic form just described as existing previ-
ously in Russia is uncertain. But it appears probable that
in these phenomena we are dealing with two different forms
of one and the same disease—that in the steppes of western
Siberia in the autumn of 1889 influenza acquired extraordinary
powers of diffusion and of virulence, that it spread thence in all
directions, and that its early course was to some extent obscured
and rendered difficult to follow by the existence here and there
of the disease in its mild, endemic, non-diffusive form. That

! For detailed references to the very large number of Russian authorities
consulted for the facts contained in the text the reader is referred to two articles
by the author, on * The Recent Pandemic of Influenza, its Place of Origin and
Mode of Spread,” published in 74e Lancet, Jan. 20, and Feb. 10, 1894.
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influenza did begin earlier in one part of Russia than another,
and that it did definitely spread as from a centre is demonstrated
by a study of the dates at which the earliest cases of the great
epidemic occurred in different places. I am able to reproduce
here a map which I published some years ago in Zke Lancet,
showing the results of a study of this nature. The dates of the
earliest cases of the disease are inserted against the names of all
the principal towns of Asiatic, and many of those of European
Russia, and in following these dates a very accurate idea is gained
not only of the course taken by the epidemic, but also of its
place of origin.

In retracing the lines of the epidemic it is found that they
converge in a region lying between 60° and 70° east longitude,
and about the 55th or 56th degree of north latitude. Within
this region the earliest cases of influenza appear to have occurred
in Petropavlovsk (Akmolinsk province) and in Tcheliabinsk
(Orenburg government). In each of these towns the epidemic was
said to have begun in the end of September. The next earliest
cases occurred in Tiumen (Tobolsk government) on October 2nd,
and in Tomsk on October 7th'. Nowhere else in European
or Asiatic Russia were cases registered at so early a period (with
the exceptions already mentioned, where cases of the endemic
disease were set down as early cases of the epidemic). The
authenticity of these dates appears to be unquestionable; and
they are further supported by the fact that in each of the towns
named the epidemic attained its highest point in October, and
was declining, if not over, before the month was at an end—that
is to say before the epidemic had begun in St Petersburg and the
west of Europe.

Tcheliabinsk was at that time the terminus of a line of railway
which ran from Samara through Ufa, and which has since been
continued as the Trans-Siberian Railway; the town lies to the
east of the Ural Mountains, though just within the limits of
European Russia. Petropavlovsk lies entirely in the steppes, and
at the time of the epidemic was connected by roads with the great
postal road, which was then the main route of communication
across Siberia. This road, known as the great Moscow Tract,
is marked by the thick line across the accompanying map. There

1 All the dates given in this chapter in connection with the outbreak in
Russia are according to the Old Style.
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was then railway communication as far as Tiumen, an important
junction where several lines of communication by rail; road, and
river diverged. This was the first town on the Moscow Tract in
which influenza appeared, the earliest cases occurring here on
October 2nd.

The region defined above as the birthplace of influenza in
1889 lies in the northern part.of the Kirghiz steppes. The large
district covered by these steppes is divided into five provinces—
namely, Uralsk, Turgai, Akmolinsk, Semipalatinsk, and Semirét-
chinsk. The inhabitants are mostly Kirghiz, belonging to three
great divisions—the Great, Middle, and Lesser Hordes. Their
mode of life is nomadic in the summer, but as winter draws near
they select a suitable place for their zimovka, or winter quarters,
where they either pitch their felt tents (4#bitkf), or construct
gemlianki or earth huts for themselves and their cattle. Their
principal occupation is the rearing of cattle, and an enormous
trade in live-stock is carried on. The chief market is in the town
of Orenburg, but a considerable amount of business in cattle,
hides and leather is done at Petropavlovsk.

The suggestion that the influenza epidemic arose among these
nomad tribes was first made by the compilers of a valuable report
upon the epidemic issued by the Russian Army Medical Depart-
ment, and it scarcely admits of question that a large number of
considerations go to bear out the suggestion. Unfortunately
there is no positive evidence of the existence of influenza among
the Kirghiz before it appeared in Petropavlovsk and on the
Moscow Tract. Beyond the facts stated all is conjecture. It
is certain, however, that the places where the earliest cases of
influenza occurred were either in the steppe country or closely
bordering upon it, and there was a clear progression of the
epidemic in different directions in lines which radiated from the
steppes. Whether the cattle, possessed in large numbers by the
Kirghiz, suffered in any way from the disease, or from a disorder
at all like it, is unknown. The Kirghiz themselves call influenza
“gangei” and also “Chinese fever.” The latter name might be held
to point to China as the place of origin of the disease, but, apart
from the absence of direct evidence, there are other considera-
tions which negative the idea. The towns earliest affected by
influenza are more than a thousand miles from the Chinese frontier.
The province of Tomsk has a short strip of frontier occupied

C. 13
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entirely by the Altai mountains, a formidable barrier to any
epidemic disease. The provinces of Semipalatinsk and Semirét-
chinsk, which also border upon the Chinese empire, were not
invaded by influenza until November and December respectively,
or much later than the appearance of the disease in Petropavlovsk.
Further, the epidemic spread from north to south in these pro-
vinces, and not from south to north as it must have done had it
been imported from China.

The radiating lines of the epidemic may be briefly traced as
follows. The disease broke out, as stated above, at Petropavlovsk
in the end of September, 1889. Thence to Tomsk is a distance
of about 1000 miles, which could be travelled by post in about six
days. Influenza broke out in Tomsk on October 7th. Nine days
later it appeared in Krasnoyarsk, some 370 miles further east along
the great Moscow Tract. It did not reach Irkutsk until November
22nd, or 46 days later than its appearance in Tomsk. Beyond
the great Baikal Lake its progress was even slower. Tchita was
invaded on December 12th, Strétinsk not until January. The road
at that time ended at Strétinsk, and passengers for Vladivostok,
Russia’s naval station on the Pacific, had to descend the Amur by
steamer to Khabarovka, and thence to ascend the river Ussuri as
far as Kamne-Rybolof, whence there was a post-road to Vladi-
vostok. Influenza broke out in the last-named town at the end
of May, 1890, and there is some interesting evidence of the
importation of infection here, not by road from the west, but
by steamer. The disease broke out immediately after the arrival
of the first steamers of the Russian volunteer fleet from Odessa,
on the opening of the navigation season of 18g9o. On the convict
island of Sakhalin the like fact was observed, the earliest cases
being among the keepers of a certain lighthouse immediately after
the arrival off the lighthouse of the steamer Baskal.

From Vladivostok influenza passed along the rivers Ussuri and
Amur, reaching Blagovéshtchensk in July and re-infecting Strétinsk
in August. There was thus in Eastern Siberia a double current
in the course of the epidemic, firstly from the west, and secondly
from the east.

The epidemic followed a more rapid course to the west of
its place of origin, but apparently its progress was not more
rapid than that of an ordinary traveller. The journey from
Petropavlovsk to St Petersburg, #7¢ Tiumen, by rail to Perm,
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thence by the rivers Kama and Volga to Nijni Novgorod, and
thence by rail through Moscow, could be accomplished in eleven
or twelve days. From Tcheliabinsk, through Ufa and Samara the
journey could be completed in some six days. Between the date
of the appearance of influenza in either of these towns and the
date .of the first cases in St Petersburg at least three weeks
elapsed. In the towns along the first route, influenza manifested
itself in Perm in the “middle of October,” in Kazan in the
“middle” or “end of October,” in Nijni Novgorod in the
“beginning” or “middle of October;” and in Moscow about the
18th of the month. Of towns along the second route, Ufa and
Samara are the most important; in Ufa the epidemic passed
unnoticed as such, but there was a great increase in cases of
illness in the town in the early days of October and even at the
end of September; in Samara influenza appeared on October
27th.

Influenza seems also to have followed the course of certain
rivers. Along the Ural river the disease appeared in Orenburg on
November 1st, in Uralsk on the 13th, and in Gurief at the mouth
of the river on the 22nd. Along the Volga it appeared in Sim-
birsk on October z2nd, in Samara on the 27th, in Saratof on the
28th, in Tsaritsyn at the end of the month, and in Astrakhan at
the beginning of November. The influenza infection therefore
travelled down these rivers in the direction of their current, and
the same was observed in the river Lena in the Siberian govern-
ment of Yakutsk; while the cholera infection, it may be recalled, was
in 1892 carried up the two first-named rivers against their current.
This difference was obviously due to accidents of geographical
position of the towns on the rivers, and not to anything inherent
in the nature of the two diseases. In the one case towns on the
upper reaches of these rivers, in the other towns at their mouths,
were nearer to the place of origin of the epidemic, and were
consequently attacked earlier in the course of the disease.

The Caucasus was not invaded until November, and some
parts of it not until towards the end of that month or the early
days of December. The Transcaucasian Railway is said to have
assisted in the spread of the disease from Tiflis. Further west,
Rostof-on-Don was invaded on November 16th; Tambof at the
end of October; Kief on November 1st; Kharkof on the sth;
Poltava on the 23rd ; Vilna on the 1oth ; Warsaw on October 2gth.

13—2
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It would serve no useful purpose to quote the dates of invasion of
other Russian towns. There is complete and more or less rapid
railway communication over all this part of the country.

More interesting evidence may be derived from the provinces
of Central Asia where there are no railways, except in Trans-
caspia, where the roads are few and communication slow, and
where, therefore, the epidemic could be more easily followed. In
Central Asia influenza appears to have passed from north to south
and from west to east, and to have followed the post-roads. It
seems to have been carried either from Petropavlovsk or Orenburg
to Orsk, where the epidemic began in the early days of November.
In Kazalinsk (457 miles to the south in the province of Turgai) the
epidemic began on November 28th; in Perovsk (233 miles further
along the same post-road) on December 4th ; in Turkestan (208
miles) on the 15th; and in Tchimkent (103 miles) two days later.
At Tchimkent the road joins another great line of communication
running east and west. This is a post-road, beginning at Samarkand
on the west (then the terminus of the Transcaspian Railway) and
running through Tashkent, Tchimkent, Iliskoé, and other towns to
Kopal, thence turning northwards to Sergiopol and Semipalatinsk,
where it is joined by other roads from Omsk and Kolyvan on the
Moscow Tract. Of the actual course of influenza in Transcaspia
and along the Transcaspian Railway little is known with certainty.
In Askhabad the disease appeared about the middle of November.
Among the troops stationed there the first case was on the 15th.
How and whence the disease was introduced into Askhabad there
was no evidence to show ; but from this important town the infec-
tion spread eastwards ; it appeared in Kaachka on December 1st,
in Samarkand at the end of November, in Tashkent on December
1st, in Tchimkent (as already stated) on the 17th, and in Iliskoé
on the 24th. In Viernoé, on a branch road from Iliskoé, the first
cases were observed on December 18th, and in Prjevalsk, further
along the same road, on January 12th. Another route followed by
the infection appears to have been southwards from either Omsk
or Kolyvan on the Moscow Tract to Semipalatinsk, where it
appeared in the beginning of November ; thence on the one hand
to Ust-Kamenogorsk, where the first cases occurred on November
17th, and, on the other, through Sergiopol (where there is said to
have been no epidemic at all, either among the troops or the
civil population) to Kopal, where the malady appeared on
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December 11th, and where the road meets that already traced
from Samarkand through Iliskoé€.

It has appeared to me to be useful, at the risk of seeming
tedious, thus to describe in detail the early days of the last great
pandemic of this disease, as it establishes in a manner more exact
than was possible in the case of any previous pandemic both the
approximate place of origin, and the rapidity of spread from the
place of origin. OQutside Russia it will be impossible here,
for sheer lack of space, even if it were necessary, to trace the
course of the disease in the same detail.

Westward and southward of Russia influenza spread in the winter
of 1889-9o to almost, if not quite, all the countries of Europe.
In England, it will be recalled, the epidemic appeared shortly
before Christmas, 1889. The Faroe Islands were visited by the
disease at a later period; Iceland was attacked in July and
August, 1890 ; and whalers reported that influenza appeared on
the shores of Greenland at some date not definitely stated’.

In Asia, the spread of the disease has been already described
in detail for the whole of Siberia and of Russian Central Asia.
In Arabia, influenza broke out at Hodeida on the Red Sea
coast early in April. In Persia, on the other hand, the disease
was prevailing early in January. In India, it appeared as an
-epidemic early in 189o. In Bombay and Calcutta cases were
first noticed in the month of February, the Health Officer of the
latter city reporting that the disease was imported there from
Bombay. In the Jalaun district of the North-West Provinces
the epidemic began even earlier—in the middle of January. The
course of the disease in India seems to have been very irregular,
but in general terms the epidemic among European troops
stationed in India began in March, reached its height in April
and then began to decline, very few cases being reported in the
latter half of the year. In many places the general population
suffered earlier than the troops, while in others the reverse was the
case. Burma was affected rather later than India proper. In
Ceylon the outbreak began as early as the first week in February,

Y The Farve Islands. By J. Russell-Jeaffreson, F.R.G.S. London, 18¢8.
Whether Greenland shared in the great epidemic extension of influenza
subsequent to the autumn of 1889y, or whether the statement of the whalers
referred to the outbreak of the disease there in May 1889 (already alluded to in
the text) is uncertain.



198 INFLUENZA

and was apparently caused by the arrival of H.M.S. Himalaya
with many cases of the disease on board. The earliest local cases
occurred among the pilot’s boatmen in Colombo harbour.

Farther India seems to have been attacked not much later
than India. In the Straits Settlements influenza appeared towards
the end of February; it was most active in Singapore, but Penang
and Malacca also suffered considerably. The East Indian Islands
seem to have escaped with a less severe epidemic than the places
just named ; in Java a mild outbreak only of the disease occurred,
while in Labuan, off Borneo, there was no epidemic of any kind
in the year 18go.

In China influenza appeared in the neighbourhood of Swatow
in the latter end of February, 1890, attacking first the native
population. Hongkong is said to have been affected still earlier.
At Chinkiang the epidemic began towards the end of March, and
raged violently among the Chinese population. Ichang was
attacked some time in April ; Hoihow was affected “in the winter
and early spring”; Hankow in April (it was believed that the
infection spread to this city from Shanghai). In Wuhu influenza
appeared in March, and Foochow was visited about the same time.
Ningpo was not affected until the autumn, and in some other
places the disease did not break out until even later. Korea seems
to have escaped altogether. Formosa was less fortunate, the
disease appearing in Tamsui and Kelung in April and May, 1890.
Japan, on the other hand, is said to have been invaded by the
epidemic as early as February of that year.

The whole of Australia was visited by the epidemic. In
Victoria cases of influenza were first reported towards the end
of March, and the entire colony suffered considerably. In New
South Wales and South Australia the beginning or middle of
March was the date to which the commencement of the
epidemic was ascribed. In Queensland and Western Australia
it appears to have begun about a month later. New Zealand
and Tasmania were attacked by the disease some time during
the month of March.

Returning to the west, the course of the epidemic on the
African continent may be very briefly traced as follows. In
Egypt, influenza was observed in. Cairo and other parts of
Lower Egypt as early as November, 1889 ; in December many
places elsewhere were already attacked by the disease, as, for
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example, Alexandria, Port Said, Damietta, and Ismailia. In Jan-
uary and February outlying places removed from the great centres
were attacked, and the disease invaded Upper Egypt, reaching
Assouan and Wady-Halfa on the Nile only in March!. Along the
northern shores of Africa Algiers is said to have first felt the
effects of the epidemic in the first or second week of January,
1890, and in Tunis the earliest cases were reported about the same
time. On the West Coast influenza seems to have heen introduced
to Sierra Leone early in March, where it broke out after the
arrival of two steamers with cases of the disease on board. In the
Gambia there was a very severe epidemic, which caused a high
mortality among the natives in the early months of 189>. Lagos
and the Gold Coast were apparently affected somewhat later, and
in Senegal the epidemic was at its height in the month of July.
In the Cameroon district, on the other hand, influenza is said not
to have become epidemic at any time.

South Africa was visited by the disease even earlier than many
places on the West Coast. Thus in Cape Town influenza
broke out in the first week in January, 189o, introduced, it
was believed, by steamers from Europe. The date of the
commencement of the epidemic in Natal is quite uncertain, and
some medical men even denied that there had been any epidemic
there at all. Others again asserted that influenza began to be
epidemic as early as October, 1889, or before it began to prevail
in Europe outside Russia. This was the date assigned by one
observer for the outbreak in Durban, but the evidence of other
observers in that town was most conflicting. The disease seems
to have reached Basutoland about the end of March and to have
spread northwards. British Bechuanaland was attacked at the
end of April, the disease being thought to have been imported
from Cape Colony. As late as October, 1890, influenza became
epidemic in the Shiré Highlands in Eastern Africa.

Of islands off the coast of Africa it is to be noted that in
May, 1890, feverish colds ‘apparently representative of the
influenza in a modified form” were reported from Orotava, in the
Canary Islands; while as early as January of that year an outbreak
of influenza occurred on H.M.S. Australia while at St Vincent in
the Cape Verde Islands. The Azores were also visited by the

V[ Epidémie d'Influenza en Egypte pendant I Hiver 1889-18go, par
Dr Engel Bey. Le Caire, 1894.
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disease, while St Helena seems to have escaped until the month
of August 18go. In Mauritius influenza appeared as an epidemic
in July 1890, or according to some observers not until August.
Rodriguez and Réunion, Madagascar and the Seychelles, were all
visited by influenza in that year, but with varying degrees of
severity.

The Western Hemisphere was reached by influenza almost,
if not quite as soon as the western shores of Europe. In Jamaica
the disease was recognised as epidemic on December 6th, 1889,
or some time before it had begun to be epidemic in England.
In New York the earliest case was said to have occurred on
December rrth. In Boston the disease broke out in the middle
of December, and on the 17th of that month 3o prisoners
in the Suffolk County gaol were attacked by it within a
period of twenty-four hours. On the 19th influenza had
appeared at Buffalo, at Detroit, and at Kansas City; next day
it was reported as occurring among post-office employés at
Rochester, N.Y., and a week later it had broken out at Philadel-
phia, Baltimore, and many other places in the United States.
The Southern States were attacked rather later than the more
northerly ones, and it was thought that a low temperature
increased the mortality caused by the disease if it did not favour
its spread. In St Louis and New Orleans the epidemic first
appeared about January 1st, 189o. Its crisis, as shown by the
highest point reached by the mortality from all diseases and from
respiratory diseases in particular, seems to have occurred in Boston,
New York, and Brooklyn in the week ending January 11th; in
Cleveland, Providence, and Minneapolis in the following week ;
in Charleston and Washington in the week ending January 25th,
and in St Louis, Milwaukee, and San Francisco in that ending
February 1st.

Canada also suffered severely from the first great wave of pan-
demic influenza in the winter of 1889—go. In Ontario the date
of the earliest case was given as December 4th, 1889. In Quebec
the disease was even said to have been observed as early as
November 20th, but it did not become epidemic until the middle
of the following month. In Manitoba the first noted occurrence
of influenza was on December 23rd; in New Brunswick it was
believed that the epidemic began “about October or November
1889.” In Vancouver Island December 22nd was the date as-
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signed for the first cases. The North-Western Territories were
attacked apparently some time in December 1889 or January
1890, and both here and in British Columbia the * Indians,”
who live in separate bands or communities, scattered throughout
a wide extent of country, suffered greatly from the epidemic.
Newfoundland was apparently invaded in February.

In regard to the West Indies the early occurrence of influenza
in Jamaica has been already mentioned. In some other islands
of the group the date of the appearance of the epidemic is less
certain. In Trinidad it was even denied that the disease had
occurred at all, although a disorder very like influenza is said
to appear there every year in the months of January and
February. Whether an outbreak which occurred in the Trinidad
Leper Asylum early in 1890 was of the nature of this local,
annually recurring disorder, or whether it was part of the great
pandemic wave of influenza has never been determined. At To-
bago the malady appeared about the end of January ; at Antigua
some time in the same month; at St Kitts and Nevis early in
February; at St Vincent at the end of January; while at Barbados
it was not until the middle of April that the disease broke out.
The Bahamas, Grenada, and St Lucia were believed to have
escaped, and the Bermudas were equally fortunate, with the
exception of Ireland Island, where a very sharp epidemic occurred
among the officers and men of a number of Her Majesty’s ships
lying in the harbour. The infection was imported to the island
by a Swedish corvette, the Saga, and the outbreak was almost
confined to the harbour, only eleven cases occurring on shore.

In Mexico influenza was reported to be present from
January 17th, 1890o. On the last day of that month it had also
appeared in the town of Guatemala, 300 miles from the Atlantic
coast. British Honduras is said to have escaped altogether in
1890, though in subsequent years it has been less fortunate.

The course of the epidemic in South America during the first
year of its prevalence was very erratic, though as a whole this
great continent seems to have suffered from the ravages of the
malady no less than the others already briefly considered. In
British Guiana the disease first made its appearance in Georgetown
in the week ending August 2nd, 1890, yet long before this it had
invaded the greater portion of the remainder of the continent.
Thus, in Chile, on the west, influenza was prevalent from the
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month of January, and in Buenos Aires and Monte Video on the
east from February 2nd. From the latter it was believed to have
spread northwards to Brazil. In Peru, Callao was invaded in
April; and in the same month the disease appeared in Guayaquil,
Cucuca and Quito, in Ecuador. In that country the course of
the epidemic was said to have been from south to north. Finally
in September and October 1890, a severe epidemic of what was
described as a “hybrid” -of influenza and whooping-cough pre-.
vailed in the Falkland Islands, particularly in the East Island.

Such, in barest outline, was the course followed by the great
pandemic wave of influenza, which began in the autumn of 1889,
and in the course of a few months spread over almost the whole
globe—to China and Japan in the far east, to California and Chile
in the west, to Iceland and northern Canada in the north, and to
New Zealand, the Cape, and (perhaps) the Falkland Islands in
the south. That every portion of the inhabited lands within this
vast area—which practically comprises the entire earth’s surface—
was visited by the disease, and that every separate community
within those lands suffered from its attacks cannot, however, be
asserted. There were many islands, and even countries of con-
siderable size, which seem to have escaped its ravages, at any
rate during the first year or two of its prevalence. Some of
these have been already named. But it is of importance to note
that many of those geographical areas which remained untouched
for a considerable period after neighbouring areas had been in-
vaded by the disease, were themselves invaded at a later period,
and in many instances suffered from recurring epidemics of very
great severity. Whether any geographical area of considerable
size has remained enfirely free from influenza from the year 1889
up to the present date is not easy to state. For the present it
appears open to doubt, though possibly certain towns or villages,
or even communities and inhabited areas of still larger size, may
have been so fortunate as to escape its ravages altogether.

The subsequent history of the recent great pandemic of influ-
enza, which perhaps has not yet come to an end, cannot be told in
detail here. Few of the countries invaded by the disease when it
first swept over the earth’s surface in the winter of 1889-go have
not suffered from later recurrences, as severe as, or more severe
than the first outbreak. In some countries there has been a
tendency to annual recrudescence of the disease, which has in
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many instances made its reappearance in either the spring or the
autumn. But it is impossible to assert that influenza follows any
definite rule, either in relation to season or in regularity of
recurrence. Epidemics have occurred in the depth of winter in
many instances, and recrudescences in the summer months are
not wholly unknown. In England the winter seems to have been
more especially favourable to the renewed prevalence of the
disease. On several occasions there has been observed a tendency
towards recurrence of influenza at or about the same time at
widely separated parts of the earth’s surface; but this may be
explained provisionally by supposing that the recurrence of similar
seasonal, climatic, or other conditions in these widely separated
areas favours the revival of an infection which has still remained
from the preceding outbreak of the disease.



LEPROSY.

History. There can be little doubt that leprosy is one of
the oldest of diseases. The references to its existence in ancient
and medieval writers are often obscured by the uncertainty and
confusion which existed between true leprosy and a variety of
other disorders, but it is none the less certain that leprosy is of
great antiquity.

Throughout Biblical times—at least from the date of the Jewish
exodus from Egypt—it was a familiar disorder in the countries that
would now be spoken of as the Near East. An almost equal
antiquity is claimed for the disease in India and China. It is
mentioned by some of the ancient Greek writers. Through the
early medieval period it was no doubt a comparatively common
disorder; and special laws for its control, and asylums for
the reception of lepers, are known to have existed in several
European countries as early as the eighth and ninth centuries of
the Christian era. A little later the disease appears to have been
prevalent in Europe to a truly terrible extent, for between the
11th and 13th centuries leper-houses in vast numbers were estab-
lished. How far this increase in the number of leper-houses is to
be taken as implying a real increase in the prevalence of the
disease is uncertain; and equally uncertain is the influence in
spreading the disorder which has often been ascribed to the
Crusades. In recent centuries leprosy has greatly diminished
in Europe. It has, however, remained endemic in large areas of
Asia and Africa, and has been newly introduced to regions of the
world where it was unknown before, such as many parts of
Australasia, South Africa, and North America. )

The bacillus lepre, which is associated with the disease, was
first observed in the tissues of lepers by Hansen in 1873, some
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ten years before Koch published his discovery of the closely allied,
but probably distinct bacillus of tubercle.

Recent Geographical Distribution. Zurgge. In Europe
leprosy is no longer a widely prevalent disease. The countries
containing the largest proportion of lepers are Spain, the countries
in the Balkan peninsula, and Iceland.

In the British Isles leprosy is extinct as an indigenous disease.
A small number of cases are known to exist, either in an active
or cured condition, but it is believed that in all the infection has
been contracted outside these islands. They probably do not
exceed a score.

In France a certain number of lepers are found on the south
coast, on the shores of the French Riviera'. They are said to be
most numerous at Contes, Eza, Peille, and La Turbie, just above
Monte Carlo. Sporadic cases are also met with in Brittany. In
Paris it is believed that there are a considerable number of persons
affected with the disease; one estimate has placed the number
at between 160 and 200. All have, so far as is known, contracted
the disease abroad. The appreciable risk which these unfortunate
people afford to their neighbours has been recently the subject of
a protest by M. Hallopeau.

In Holland 17 lepers were known to exist in 1897.

In Germany leprosy is known to exist in Memel, in the
extreme north-east corner of the country, close to the Russian
border, and on the shores of the Baltic Sea®. The disease was
introduced here from Russia about the year 1870. In all there
have been 27 cases in Memel, of which 17 have ended fatally.

In Hamburg there were ten lepers in 1898, of whom 5 were
born in Germany, 2 in Portugal, and 1 each in Sumatra, Mexico,
and Brazil. Seven were infected in Brazil, and one each in Mexico,
Penang, and the Philippines. No spread of the disease from
person to person has been seen in Hamburg. One leper was also
reported in Mecklenburg-Schwerin in January 1900, but the other
German States were quite free from the disease.

In Belgium only 4 lepers, and in Denmark not more than
three were known to exist a few years ago®.

1 Jeanselme. Report of the Leprosy Conference in Berlin.
2 R. Koch. Die Lepra-Erkrankungen im Kreise Memel. Jena, 1897.
3 Ehlers. Janus, 1898, p. 140. * The Geographical Distribution of Leprosy.”
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In Norway, at one time the most active centre of leprosy in
Europe, the disease has steadily declined in recent years, and this
change has been attributed to the effects of the strict segregation
which has been practised in that country since the isolation law of
1885 came into force. In the year 1856 there were believed to
be 2833 lepers in Norway, but in 1896 their number had fallen
to 681, and in 1898 two leprosoria were closed and converted into
hospitals for the treatment of tuberculosis. The principal centre
of the disease is said to be still in the neighbourhood of Bergen,
just as it was in the Middle Ages’.

In Sweden there are believed to be from 70 to 75 cases of
leprosy, of which some 30 are isolated. Of this number 36 live
in the province of Helsingland and 15 in Dalecarlia®.

Russia has always been believed to contain a large number of
lepers. Recent investigations have shown that, while the infection
is widely spread throughout the country, the actual number of
known lepers is not large in proportion to the area and population
of the country. There is reason, however, to believe that many
more cases exist than are known to the authorities. It will be
convenient to consider both Asiatic and European Russia together.
It is only since the year 1887 that accurate knowledge of the dis-
tribution of, and numbers suffering from, the disease in the
Russian Empire has been available. Between that year and the
year 1895 information of the existence of leprosy has been received
from every portion of the empire, with the exception of the follow-
ing governments: Vilna, Kalisz, Lomza, Lublin, Siedleg, Radom,
Novgorod, Penza, Tambof, Tula and Elizavetpol, and the pro-
vinces of Semipalatinsk and Turgai in Central Asia. In these
governments and provinces leprosy has apparently always been
non-existent.

In a large number of other governments and provinces, such
as those of Archangel, Volhynia, Kovno, Warsaw, Kielge,
Piotrkow, Plogk, Suvalki, Olonetz, Simbirsk, and Yaroslavl in
European Russia; Kutais and Daghestan in the Caucasus; Akmo-
linsk and Semirétchinsk in Central Asia; and Tobolsk and Tomsk
in Siberia, the number of lepers recorded is small and does not
exceed one, two, or three in a few scattered towns or villages.
From several of these areas, also, it is to be noted that the disease
is apparently disappearing, and during the last five years for which

1 Jbid. 2 Sederholm (at the Berlin Conference).
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returns are available (1891-5), the following governments have
been free from recorded cases of leprosy: Archangel, Mogilef,
Kielge, Suvalki, Olonetz, Kutais, Yeniseisk, and Akmolinsk.

There remain 14 governments and g provinces in which leprosy
is an endemic and more or less widely prevailing malady. These
territorial divisions, in which leprosy is most rife in Russia, are to
some extent grouped around the shores of various seas or inland
lakes, particularly the Baltic Sea, the Gulf of Finland, Lakes Peipus,
Pskof and Virtz-Jarvi (in Livonia), the Black Sea, Sea of Azof,
the Caspian and Aral Seas, the Sea of Okhotsk, and the Lakes
of Tchaldyr (in the government of Kars), of Goktcha (in that of
Erivan) and of Baikal (in that of Irkutsk, Siberia). The exceptions
to this rule are certain centres of leprosy in the Batalpashinsk
division of the Kuban province, the Piatigorsk and Naltchinsk
divisions of the Terek province, and the Stavropol government
(all in the Caucasus) ; and the Samarkand and Ferghana provinces
(in Central Asia).

As the result of a special inquiry made by the Medical Depart-

- ment of the Ministry of the Interior in 1895—1897, the most
important centres of leprosy in Russia have been grouped as
follows :— '

1. The Baltic Province Group. In the provinces bordering
on the southern shores of the Baltic Sea 564 lepers were registered
in the years named. The ratio they bore to the total population
was 12°8 per hundred thousand. This part of the country would
appear, from these figures, to be more deeply tainted with the
disease than any other, but the returns from Eastern Siberia were
extremely imperfect, and it was thought probable that leprosy was
in fact more rife in this latter region than on the Baltic. Among
the Baltic provinces Livonia occupied the first place with as many
as 26 lepers per 100,000 inhabitants ; Courland had 19°9, Esthonia
10°9, and the government of St Petersburg not more than 22 in
the same unit of population.

2. The Black Sea and Azof Sea Grou}ﬂy In this group 235
lepers were registered, or 1'8 per 100,000 inhabitants. The Kuban
province returned 62, and the Territory of the Don Cossacks 32
lepers per 100,000 of the population. While it is true that these
areas as a whole border on the seas named and are tainted with
leprosy to a considerable extent, it has also to be remembered
that the principal centre of the disease in the Kuban province is,



208 : LEPROSY

as was pointed out above, in the interior of the country, and that
in the governments of Bessarabia, Taurida, and Kutais, all of
which border on the Black Sea, the number of lepers recorded
was exceedingly small.

3. The Caspian Sea Group. The number of lepers registered
here was 141, equivalent to 5°1 per 100,000 persons. Astrakhan
was the worst government in this group, with a ratio of 7°6 lepers
per 100,000, the Terek province coming second with a similar
ratio of 5'5. Daghestan, at one time thought to be a centre of
leprosy, appears on the contrary to be almost free from the
disease. In the recent special inquiry alluded to above no
return was received from Daghestan, but in the ordinary annual
reports of the Russian Medical Department only single cases were
returned from here in 1890, 1894, and 1895, and none in 1891-
1893. In the government of Baku, which lies on the western
coast of the Caspian Sea, a considerable number of lepers were
registered.

4. The Aral-Caspian Group. In this group only 54 lepers
were recorded. This was equal to 22 per 100,000 inhabitants.
The Syr-Daria province returned figures equivalent to a ratio of
2'7. It is, however, pointed out that in all probability a large
number of lepers exist in these regions who never come under the
observation of medical men (from whom the returns here quoted
were, in every instance, obtained), and that presumably the
number of persons suffering from the disease is very considerably
larger than the returns indicate. There is also a great paucity
of medical men in Transcaspia, Uralsk, and the other Central
Asiatic provinces, and it is impossible for them to have an accurate
knowledge of the number of lepers in the very large areas under
their care.

5. The Ardic and Pacific Ocean Group. In this enormous
territorial area, which includes the whole of northern and eastern
Siberia, only 6o lepers were recorded in 1895—1897. But so
sparse and scattered is the population of these Siberian border
provinces that this figure represented a ratio of 12 lepers in every
100,000 inhabitants. The figure, it must be added, is much below
the truth. Returns were received from but a few of the larger
towns, and from the annual reports of the Russian Medical
Department it is quite clear that a very much larger number of
lepers exist here than the (imperfect) special return appeared to

T

YA, 277 s

1

-



L N :
: a. ‘Q PHILIPPINE - !
K % ISLES o
A . a8

NEW />
ZEALAND

120

160

il

e

>
£
£on

AR

\R,
\
%

®]

F 1






LEPROSY 209

indicate. So little is truly known of the nomadic and other
indigenous tribes in these far-away regions that it is impossible
to estimate even approximately the extent to which eprosy or any
other disease prevails amongst them.

6. The Lake Baikal Group. In the Irkutsk government
the number of lepers recorded was equivalent to 22 per 100,000
inhabitants. In the Transbaikal province, whence no special
returns were received, from 1 to 7 lepers have been recorded
in each annual report of the Russian Medical Department since
the year 1887.

There remain’ to be mentioned certain centres of leprosy in
Russia which show no grouping round the shores of seas or lakes.
Thus in the inland government of Kars, in Transcaucasia, the
number of lepers recorded in 1895—1897 was equal to 7°4 per
100,000 inhabitants; in that of Erivan the ratio was 3o per 100,000
inhabitants ; while in that of Tiflis only a few isolated cases were
returned. In Central Asia, again, 42 cases of leprosy were regis-
tered in the provinces of Samarkand and Ferghana, both far
removed from any sea or lake. The ratio to the population was
1’8 per 100,000. In these two provinces lepers are mostly
congregated into what are termed makhaukhans, or leper
colonies.

Finally in the other Russian governments and provinces not
yet named only 37 lepers were found to exist in 18951897 ; and
as the population of these areas is very little short of 30,000,000,
it will be seen that the proportion of persons affected by leprosy
in them is infinitesimal. Many of these cases of the disease have
been shown to have been imported from elsewhere where leprosy
is endemic. The most frequent agents in thus transporting this,
and indeed many other diseases, are those peasants who annually
leave their homes to obtain work in other parts of the country,
and, on returning, bring the infection with them.

In the entire Russian Empire it was found by the special
return made in 1895—1897 that just rzoo lepers were known
to exist, of whom 633 were males and 567 females. But from
what has been said above as to the trustworthiness of the returns,
it cannot but be held that the actual number of lepers in Russia
largely exceeds that figure. Prof. Petersen, at the Berlin Con-
ference on leprosy held in 1897, stated that he estimated the total
number of lepers in Russia at about 3000.

C. 14
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In Finland the number of lepers in 1893 was estimated at 51
(33 males and 18 females) ; in 1896 the number had risen to 67
(42 males and 25 females)'.

In Austria-Hungary leprosy is believed to exist only in the
form of isolated, sporadic cases.

In Spain leprosy is apparently widely spread, though accurate
knowledge of its distribution and of the numbers affected appears
to be wanting. It is said to be commonest on the south and east
coasts, and particularly in the provinces of Valencia and Alicante,
both on the east coast. There are villages in these provinces where
as many as ten or twelve families of lepers are known to exist. The
disease is apparently increasing in Spain as in Italy; for in the
province of Valencia the number of known lepers was returned in
1888 as 69, and these were distributed in 13 parishes, while in
1893 the number had increased to 120, and they were distributed
in 20 parishes. Enforced segregation is not attempted in Spain,
and the overwhelming majority of lepers in that country live among
the general population without restraint. A leprosorium exists at
Granada, and another (with accommodation for 40 inmates) at
Seville, and it may consequently be assumed that the disease is
common in the southern provinces, of which these are the principal
towns. The existence of leprosy in Spain has been attributed to
importation of the infection some fifty years ago from the Philippine
Islands. In Portugal the provinces of Beira, Algarve, and Estre-
madura all contain lepers. One observer has reported details of
466 cases of the disease. in this country®, but many more are
believed to exist.

In Italy there are said to be a considerable number of scattered
foci of leprosy. Lepers are not infrequently met with in the
Italian Riviera, particularly in the neighbourhood of San Remo;
at Turin 13 Piedmontese suffering from the disease have been
seen since 189o; in the neighbourhood of Naples 15 leprous
families were known to be living some years ago; and in 1886
eighteen lepers were counted by one observer at Albertello in
Apulia. There is reason to believe that the disease is increasing
in Italy. Up to 1891 the annual recorded deaths from leprosy
in that country had diminished, as the following figures show?.

In 1887 the recorded deaths from leprosy were 22 and the

1 Fagerlund. ? Falcao.
3 Annuario Statistico Italiano, 1598.
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ratio per million inhabitants was o°7; in 1888 the deaths and ratio
were respectively 15 and o's; in 1889, 10 and o0°3; in 1890, 7
and o'2; while in 1891 only a single death from leprosy was
registered. But in the succeeding years the corresponding figures
have been as follows: in 1892, 4 and o°1; in 1893, 3 and o'1;
in 1894, 5 and o'z ; in 1895, 8 and o'3; and in 1896, as many as
17 persons died in Italy from leprosy, or o6 per million inhabi-
tants. There is said to be an entire absence of precautionary
measures against the spread of the disease on the part of the
people.

The countries of the Balkan peninsula are also considerably
tainted with leprosy. Ehlers, who a few years ago made a
personal investigation into its distribution in this part of Europe,
has published the following facts’. Roumania is the only Balkan
. State which issues trustworthy statistics, and in that country,
according to the most recent reports, there were 208 lepers. In
Servia, on the other hand, only three cases have been recorded?,
and the same number are said to exist in Bulgaria. It is almost
certain, however, that the disease is much more widely prevalent
in these countries than these figures would imply. The same remark
also applies to the official return of 133 cases of the disease in
Bosnia and Herzegovina. In Montenegro it has been estimated
that about 100 persons, out of a population of 227,000, are afflicted
with the malady. In Turkey leprosy is common enough ; in Con-
stantinople alone von Diiring counted 258 lepers, and estimated
their total numbers at between 500 and 6oo. The disease is
particularly common among the Spanish Jews living in this city.
There is a leprosorium at Scutari, which contained some 35
patients in 1897 and 30 in October, 19o2. There are a few lepers
also on Mount Athos, the mountain of the monks, in the Agean Sea.

In Greece the number of persons affected by the disease is
known with no greater certainty than in the other countries just
mentioned, one recent estimate placing it as low as g9, and
another at between 400 and 500. It is probable that the truth
lies between the two extremes, but Prof. Hadji Michali of Athens
does not think it can exceed 200.

In some of the outlying islands in the nelghbourhood of
the continent of Europe leprosy has not only been endemic

Y Bulletin de la Soc. Frang. de Dermal. et Syphilog. Juin, 1897.
2 Lazarewitch (Belgrade).

14—2
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for a very long period, but it has shewn far less tendency to
diminish here than it has on the continent itself. Thus Iceland
has been an important centre of the disease at least since the
thirteenth century, and it would appear that the number of lepers
in the island, though less than in medieval times, is increasing
rather than decreasing. Ehlers, who visited Iceland in 1889 and
again in 1895, found that the number of affected persons was at
least three times as great as the official records implied’. Thus
in 1889, while the official returns mentioned 47 cases only, he
himself counted without any special search as many as 144. Six
years later 15 additional cases were seen, bringing the known
number up to 159 ; and it was believed that the true number of
lepers in the island was probably about 200. Four miserable
leper asylums which existed before 1848 were abolished in that
year, as the disease was thought to be declining, but the dimi-
nution, which was apparently due to the violent epidemic of
measles which in 1846 carried off one-third of the whole popu-
lation, was only temporary, and, as pointed out above, the
. number of lepers in Iceland is now increasing. In the year 1895
a law enforcing segregation of lepers in their own homes was
passed. Recently (1898) a new law has been enacted providing
for the compulsory notification of every fresh case, and a new
hospital has been constructed at Reykjavik for the segregation of
at least a certain number of lepers.

In the Farbe Islands leprosy is extinct, and has been so since
the middle of the eighteenth century. The fact is a remarkable
one, for the diet of the inhabitants of these islands and of the
Icelanders is said to be precisely the same, while in regard to
climate and conditions of life the differences, if any, should be
rather more favourable to the prevalence of the disease in the
Fardes than in the more northerly island. In the Shetland and
other islands to the north of Scotland leprosy has also for long
been non-existent.

Many islands in the Mediterranean are endemic homes of the
disease. It exists in the Balearic Isles. Corsica and Sardinia are
both affected by it. In Sicily 153 cases of leprosy were reported
in the year 1888, but it was believed that this figure was far below
the truth. In Elba, Malta, and Gozo leprosy is far from un-

! Prize Essays on Leprosy. New Sydemham Society, Vol. cLvil, 189s.
“On the Conditions under which Leprosy has declined in Iceland.”
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common. In Malta it was the cause of six deaths in the year
1898. Crete contains a large number of lepers', and it is be-
lieved that the recent disturbances in that unfortunate island led
to an increase of the disease there and a diffusion of it to
adjoining countries, particularly Greece. Thus Ehlers himself
saw, in Athens and the Piraeus, 26 cases of leprosy in fugitives
from Crete immediately before the outbreak of the Greco-Turkish
war. In Cyprus lepers are also numerous, and they are apparently
increasing, for in 1889 the number segregated on land set apart
for the purpose near Nicosia was 63, and this had increased to 65
in 1890, and 74 in 1891.

Asia. In Asiatic Turkey leprosy is a common disease. It is
widely spread in Mesopotamia, Syria, and Asia Minor. One
estimate of the number of lepers in Asia Minor has placed them
at one per thousand of the whole population?. 1In Persia the
disease is endemic, but is—or was thirty years ago—confined to
certain districts of the hill country of Irak Ajemi, in the provinces
of Azerbijan and Khuzistan, and particularly in the localities of
Chamsé, Kaswin, Sendjan, and Karadagh3. It is said to be
absent from the Persian shores of the Caspian, although, as
already pointed out, it is certainly met with in the Russian
provinces bordering upon that sea. Leprosy exists to some
extent in Arabia, and particularly at Muskat.

The prevalence of the disease in Asiatic Russia has been
briefly described above, and it is unnecessary to repeat what has
been said concerning its distribution in the immense areas of the
Asiatic continent which form part of the Empire of the Tsar.
It may, however, be added that the peninsula of Kamchatka
forms an important centre of leprosy, and that some of the
indigenous tribes of Eastern Siberia, such as the Yakuts, are said
to be afflicted with the disease to a very serious extent. Bokhara
also contains a large number of lepers, particularly in the neigh-
bourhood of Sharshaouz and Kitab. Near the first-named place
are two A&ishlaks, or settlements, set aside for these unfortunate
persons. Lepers in Bokhara are avoided by other people, who
regard the disease as a scourge imposed by the Divinity as a
punishment for grievous sins. All persons suffering from it are

! Ehlers and Cahnheim reckoned their number in 1901 at about 600 in
a population of 280,000. The Greeks rather than the Mohammedans suffer.
2 Von Diiring. 3 Hirsch.
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sent to one of the leper kishlaks, where apparently their sole or
main means of sustenance consists of such alms as they can
obtain on bazaar days, when they are allowed to visit the prin-
cipal towns to beg from the charitable'.

In Chinese Turkestan leprosy is believed to be rare or absent,
neither the Chinese, Kirghiz, Mongols, nor Manchus suffering
from it. The Turkomans and others in the plains and desert
oases of the north seem to be free from the disease, but south
of the Celestial Mountains it is not uncommon®.

India has from time immemorial been one of the principal
centres of leprosy in Asia. At the present day the disease is
common throughout the greater part of the peninsula. Its dis-
tribution, however, is far from even, and while there are areas
almost free from its ravages, there are others where it is among the
most prominent of diseases. It is particularly prevalent in what
has been called the middle belt of the Himalayas, and the native
tribes in the Simla division are said to suffer from the disease to a
greater extent than the inhabitants of any other part of India®
Kangra, Kulu, and the native States of Mundi, Suket, Bilaspur,

- Sirmore, Chamba and others also contain a large number of lepers.
It is believed to be increasing here ; and it is noteworthy that no
caste or religion appears to be more susceptible than any other.
In Kashmir, according to the census of 18go, the number of
lepers was 202*. For some unexplained reason the real Kashmiris
are said to be comparatively exempt from the disease, and a
considerable portion of the lepers in Kashmir are natives of the
Punjab who flock to the cooler country in the hot season, when
the disease becomes more troublesome. The Gujurs, a tribe of
cowherds living on the Himalayan slopes, are said to suffer greatly
from leprosy. In other parts of India the malady is common,
but is apparently decreasing, the number of lepers returned in the
census of 1891 being below that of 1881. The highest ratios in
1891 were found in certain districts of Bengal (e.g. Bankura, and
Birbhum), in the Simla district, in Dehra Dun, in Kumaon and
in some others. The members of the Indian Leprosy Commission
(1890-91) found that the disease prevailed mostly inland, and

! Grekof.

* Raemdonck. Report of Leprosy Conference in Berlin, 1897.

3 Carleton. Zransactions of the First Indian Medical Congress.
¢ Mitra. /édd.
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away from the great rivers, and that the lowest ratios were those
in the Gangetic valley, in the Doabs, and along the west coast
from Karachi to Ahmedabad. .

In Ceylon leprosy is far from uncommon. The leper asylum
at Hendala admitted 108 fresh patients in the year 1897, which
with 246 remaining over from the previous year made the total
number of leper inmates 354.

In the Malay Peninsula lepers are very frequently met with..
No trustworthy statistics as to their numbers are available, but it
has been pointed out that certain unwritten social rules and the
knowledge of the disease possessed by the natives, even by those in
the most secluded spots, indicate a wide prevalence of the disorder.
The Malays themselves suffer from it, but not to the same extent
as the Chinese immigrants who have settled in the peninsula.
Cantlie has strongly urged the view that throughout Indo-China,
the Malay Peninsula, and the East Indian islands, leprosy has
been introduced and maintained principally, if not solely, by the
immigrant Chinese.

“The Chinese,” he writes, “mix very little with any but their own
people, and though leprosy is undoubtedly endemic in some parts of
the Straits its comparative rarity among the Malays is hard to account
for except on the theory that the Chinese introduced it, and by their
exclusive habits have not spread it as widely as they might otherwise
have done.

“To look at the matter from another point of view, the Malays and
the aborigines seem comparatively free from the scourge, yet the
Sandwich Islanders, their relations in blood, are the most leprous
people on earth. How can this anomaly be accounted for? It may
be, though it is only a suggestion, because the habits of the Malays
and Hawaiians are so different. The Malay is a born rovee, he is
always coming into contact with other people, and his constitution is
inured to change. The Hawaiian on the other hand is an isolated
being who till less than one hundred years ago never saw a soul of his
own race. Such isolated communities are always prone to new -
diseases, as we see even on the little island of St Kilda, and hence the
Hawaiian constitution was more fitted for the reception of leprosy than
that of the Malay!.”

There can be little question that, whether the disease is mainly

1 Prize Essays on Leprosy. ‘‘Report on the Conditions under which
Leprosy occurs in China etc.” New Sydenham Society. 1897.



216 LEPROSY

or solely maintained in these regions by the Chinese or not, it is
a comparatively common disease in the Straits Settlements. In
the hospitals at Singapore 65 fresh cases of leprosy were admitted
in the year 1898, and 26 lepers died. In that at Penang 81 fresh
cases were admitted, and in the leper asylum at Pulo Jerejak, in
Province Wellesley, the number of fresh cases in the same year
was 180. In Perak leprosy is widely prevalent both among
Malays and Chinese, but the aboriginal race of Sakais are not
known to suffer from it. The same immunity appears to be
shared by another aboriginal tribe, the Jakuns, in Johore, for,
though leprosy is said to occur amongst them, Wilson, who
repeatedly visited them, never succeeded in seeing a case. In
Johore the Chinese suffer more than the Malays. In Muar
leprosy is not uncommon, and here the Chinese also suffer most,
the Malays being rarely affected, while concerning the aboriginal
races no evidence is forthcoming. At Sungei-Ujong, where the
disease is rare, only the Chinese are affected and the Malays
escape it entirely.

In Siam leprosy is said to be rife in parts, and even to prevail
to an alarming extent. There are no leper establishments, at any
rate in southern Siam, and “every hamlet has its leper and every
village or town its leper quarter.” In the Laos country, too,
leprosy is a very common disorder.

Among the Annamites of Cochin China the disease is widely
prevalent. Segregation is extensively practised, indicating perhaps
a prolonged acquaintance with the malady, though whether the
measure is successful in checking its spread does not appear.
Leprosy is found equally in the mountains and the plains. of
Cochin China.

In the islands of the East Indies this disorder appears to be-
have very much as it does in the adjoining Malay peninsula. In
Sumatra it is common, particularly on the north-east coast, where
about 1000 lepers are believed to be in existence, the number
on the south-west coast being only 156. The native Malays on the
coast are said to be little affected, and the principal sufferers
here, as throughout the Far East, are the Chinese. There is a
leprosorium at Medan, near Dili, on the north-east coast, for the
segregation of coolies from the plantations. In the interior of the
island there is said to be much leprosy among the Battaks, and
also among the Tamil immigrants from Madras, as well as among
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the Javanese and Chinese. More than one per cent. of the
Chinese are said to be lepers’.

In Java the disease is possibly less common ; one observer?,
at least, never saw a case there. On the other hand Albricht, a
Dutch physician, is quoted as saying that it is rife in the island,
and particularly in the plains?® and he is supported by Broes van
Dort, who states that the central part of the island contains from
30 to 38 lepers, the western portion 42, and the eastern portion
the large number of 2703. The latter adds that the disease
has assumed dangerous proportions since the Dutch introduced
European civilisation, as formerly the natives killed all persons
attacked by leprosy or exposed them to die of starvation.

In the Molucca or Spice Islands, lying close to the equator,
leprosy is very prevalent, especially at Amboina and Ternate.

Borneo appears to be almost, if not quite free from the
disease®. In 1888 there were said to be no lepers in the island,
but in the next two or three years several cases developed among
Chinese immigrants, who were imported in large numbers from
the Kwangtung and Fokien provinces of China (the *“cradle of
leprosy” in the East) to work on the newly-opened tobacco
estates. Later, coolies were imported from Singapore, Java, and
Sumatra. In 189go the first case of the disease was reported, and
a palm-mat shed was built on an island to receive lepers. It
never contained more than ten inmates, all of whom, except one
Portuguese convict, were from southern China. In 1893 the
lepers were all deported and since then the north of the island
has apparently been free. Leprosy is also believed to be absent
from the south of the island.

The distribution of leprosy in the Chinese Empire is a matter
of great interest. It has been studied fully by Cantlie, from
whose essay the following facts are in the main gathered. In
Manchuria the disease is said to be unknown as an endemic, the
few cases met with occurring in Chinese from the south. It is
also said not to exist in Peking® although that city is full of
Manchus, Tatars and other Mongolian tribes, in addition to
Chinese proper ; and on these grounds it is believed to be absent

1 Martin. Archives de Méd. Navale. June, 1899.

* Kohlbriigge. 3 Quoted by Cantlie.
4 Skertchley. (Addendum to Cantlie’s Prize Essay.)

8 Dudgeon, quoted by Cantlie.
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from the province of Chih-li, in which Peking is situated. It can
scarcely escape notice, however, that these are very slender
grounds upon which to base a negative conclusion as to its
presence in northern China. The author quoted has adduced,
in support of this view, the case of Eastern Siberia and Sakhalin,
which, he concludes, from the absence of the malady in Vladi-
vostok and at the mouth of the Amur, are also free from it
It has already been pointed out above that, as regards Siberia,
leprosy is endemic throughout the whole of the eastern portion of
this great territory, and though it appears to be absent from the
island of Sakhalin—for many years past a place of exile for
Russian criminals—it is not uncommon, as will be shown later, in
Corea, which is much nearer these northern Chinese provinces
than Sakhalin. It must therefore be taken, at present, as not
quite proven that leprosy is entirely absent from these provinces.
Raemdonck, however, quotes the statement of missionaries that
neither the Chinese nor Mongolians are affected by leprosy in
Mongolia.

In the province of Shantung, on the Yellow Sea, one or two
lepers are said to be met with in every village, at any rate in
the neighbourhood of Wei-hsien. In the coast provinces im-
mediately to the south, however, namely those of Kiang-su and
Chekiang, leprosy is believed to be not indigenous, and is only met
with very rarely, if at all. It is believed also to be unknown along
the course of the great Yangtze-kiang, as otherwise lepers from
there would come for treatment to Shanghai, yet, according to
Jamieson, the disease is “the rarest of rarities ” in this city.

In the inland province of Hu-peh leprosy is known, but is no
great scourge; it is at any rate rare in Hankow, and has not of
recent years been mentioned in medical reports from Ichang In
the adJommg province to the west, that of Sze-chuen, it is also
rare, occurring only in the Chinese and not in the aboriginal Lolos.

Returning to the coast, a change is found south of the province
of Chekiang, and in the two south-eastern coast provinces of
Fokien and Kwangtung leprosy is exceedingly common. It
would seem that for a distance of about one thousand miles—
between Chifu and Foochow—the coast of China is free from
leprosy ; that it exists to the north of this area, and to a limited
extent in the inland provinces in the same latitude, and that it
suddenly becomes widely prevalent as the coast winds round from
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east to south. The two provinces named, those of Fokien and
Kwangtung, are described as the cradle of the disease in China,
and the source whence it has spread to many other countries and
islands in the Far East. In both it is rife ; in Amoy, in Canton,
Fatshan, Swatow, Pakhoi, Hongkong, and Macao—everywhere it
is described as prevalent.

The island of Hainan, off the south coast, contains many
lepers, but only among the Chinese, who dwell on the shores.
The aborigines, of mixed Mongolian and Caucasian race,
allied to the Laos of North Siam, are believed to escape. In
Yiinnan, an inland province west of Kwangtung, leprosy is also
said to be not rare'. Concerning its existence in the remaining
provinces of China little appears to be known.

In Corea the disease is present in the south, but is said to
diminish towards the north, and to be no great scourge in any
part of the peninsula®. In and around Fusan it prevails to a con-
siderable extent, twenty cases having been seen in ten months.
At Gensan no cases were seen during fifteen months. In Séoul
one observer saw only two cases in eighteen months, while another
met with a considerable number of lepers there?.

Japan must be regarded as one of the principal homes of
leprosy in the east. The number of lepers in the Empire has been
estimated at from 75,000 to 100,000% The disease is said to be
twice as prevalent in the southern as in the northern provinces,
for while in the latter the number affected varies between 100
and 600 in each, in the former there are from 500 to 1200, and in
the province of Kumamoto alone as many as 2473 lepers were
recently said to be in existence. In Japan the mountainous
regions are, it is stated, more affected than the coast, and the
temples at Narita and Minobu are much visited by lepers. The
Japanese believe leprosy to be a punishment for sins, and the un-
fortunate lepers flock to the holy hills and wander from one shrine
to the other as an act of expiation. In Japan generally the disease
is said to be very rare among the rich noble class of the population,

! Michoud. AMledical Reports of the Chinese Imperial Maritime Customs.
No. 48.

3 Cantlie. 3 Chinese Customs Medical Reports, No. 48 and No. 42.

4 Ashmead. Janus, 1899, p. 71. This figure is perhaps an exaggeration ;
the official statistics of the Sanitary Bureau of the Japanese Home Office
returned the total number of lepers in the kingdom at only 23,647, in
September, 1897.
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who suffer from tuberculosis more than any other malady; to be
more frequent among the great middle class, whose principal
disease, however, is syphilis; and to be specially rife among the
outcast element of the population, who suffer from leprosy more
than any other disease’. The Ainus of northern Japan and the
Kurile Islands are said to be entirely free from the disease.

In Formosa the disease is common, particularly in the
cultivated portions of the north of the island®. In some villages
the number of lepers is said to be very large. Here again, just as
in the Malay Peninsula and in China, the aborigines—the
Pepohoans—are free from the disease, notwithstanding the fact
that they have been brought in contact with the Chinese, the
principal sufferers, for over two centuries. In the south of the
island leprosy is said to be comparatively rare.

The principal seat of leprosy in the Philippine Islands appears
to be in the neighbourhood of Manila, where a hospital of 180
beds, built in 1577 and rebuilt in 1774, is devoted to the treatment
of lepers.

Australasia. In New Guinea leprosy occurs sporadically
in many parts of the island.

In the Pacific Islands, with the exception of the Hawaii group,
leprosy has gained but little hold. This exception is, however,
an extremely important one, and the Hawaii or Sandwich Isles
have of recent years become one of the principal centres of the
disorder. Before 1848 the latter was, it is believed, unknown
in the islands, but in that year the discovery of gold in California
and consequent demand for coolie labour led to a great migration
of Chinese across the Pacific from west to east. By 1856 Hawaii
was in constant communication with California and China, and
had become a centre of trade, and it was about this time that
leprosy first appeared. The spread of the disease was extraor-
dinarily rapid, and by 1882 some 2000 persons, or five per cent.
of the native population, were believed to be lepers. In 1865 the
leper settlement on Molokai was established, and between that
date and 1899 a total of 5125 lepers have been sent thither.
Apparently most of the Hawaiian islands are affected, but the
disease is worse in some than in others®

Y Arckives of Surgery, 1898, p. 380.

2 Rennie. Chinese Customs Med. Reports, No. 45.

3 At the present time the disease appears to be slowly but steadily
diminishing in Hawaii.
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New Caledonia is reported to be passing through an almost
equally severe experience, and leprosy is widely spread among
the natives. The numbers are variously estimated at from 1500
to 4000. A few are isolated at Belep. At Tahiti the disease has
committed great ravages.

In New Britain and in the New Hebrides, on the other hand,
leprosy is said to be unknown. The title of Leper Island attached
to one of the latter group of islands is therefore a misnomer. In
Fiji the disease is described as being very common.

In Australia’ leprosy appeared in the latter half- of the 19th
century; its introduction was probably brought about by the
immigration of Chinese in the early days of the discovery of gold.
In Victoria the disease has been practically confined to a score or
so of cases among the Chinese inhabitants. In New South Wales,
however, where some 70 cases have occurred since 1859, many
natives who have never left the country have suffered, while
rather fewer Chinese have been attacked here than in the other
Colonies®. In Queensland a considerable number of lepers both
of Chinese and other nationality have been recorded in recent
years. South Australia appears to have escaped the disease
entirely ; but in the Northern Territory a small number of cases,
mostly of Chinese, have been seen and dealt with. In West
Australia only two lepers, both Chinese, had been met with up to
1897. Tasmania has remained free throughout. A table for the
whole of Australia shows a general increase of recorded cases since
1877, and an apparent increase, in New South Wales and Queens-
land, since special legislation for lepers was adopted. It is
believed that more perfect registering and the greater attention
paid to the disease account for this apparent increase.

In New Zealand leprosy is said to be endemic among the
Maories, but the exact extent of it is unknown.

Africa. 'The malady has apparently been introduced to Algeria
from Spain. Between 1884 and 1897 nearly sixty lepers were traced

1 Prize Essays on Leprosy. ¢ The Epidemiology of Leprosy in Australia.”
By J. Ashburton Thompson, M.D., New Sydenham Society. London, 1897.

2 On January 1st, 1896, 37 lepers were under treatment in the lazaret at
Little Bay; 3 fresh cases were admitted in the year, 5 died, and 19 out of 20
Chinese patients were returned to China. On December 31st only 16 cases
remained. On December 31st, 1898, this number had fallen to 14. From
1883 to 1898, 18 whites, born in New South Wales but of European descent,
were admitted to hospital, and 33 Chinese.
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in Algiers, of whom 24 were Spaniards, 2 French, 2 Italians, and
1 Maltese; while 27 were natives, 8 being Algerian Jews and 19
Mussulmans. The Spaniards came from the provinces of Alicante
and Valentia, where, as stated above, the disease is very prevalent.
In Tunis and Morocco leprosy is said to be endemic, and in Egypt
it is common, especially in Upper Egypt and the Delta. It is also
far from rare in Abyssinia, especially in the mountains of Samen
and on the shores of Lake Tsana.

In East Africa leprosy is common, extending apparently along
the greater part of the coast from north to south. In British East
Africa, between Lake Victoria Nyanza and the sea, it is said to be
very common, particularly the nervous form of the diseasel. In
German East Africa, somewhat further south, leprosy is more
frequently seen round the great lakes than it is on the coast, and
it is particularly common on certain islands in the Victoria Nyanza
Lake. In the Congo Free State it is apparently rare®.

On the West Coast of Africa it is not common. It is un-
known in the Cameroons® and at the mouths of the Niger. It
exists, however, on the Gold Coast, in Sierra Leone, and in Sene-
gambia. One observer (Jonkin) did not meet with it on the
coast between Sierra Leone and Old Calabar, while he found it
was fairly common about the Upper Niger and Benue rivers. It
must, however, be far from rare upon the coast, for at Lagos
numbers of lepers are seen, and as many as g9 cases of the disease
were treated in the contagious diseases hospital there in the year
1898. Jonkin* describes an inland endemic area of leprosy as
extending some 500 miles westward of Lake Tchad, and beyond
the waters of the Upper Niger; the town of Kano is the great
centre of the disease. North of this leprosy holds its own to the
southern fringes of the Sahara, but there is no reliable information
as to its presence in any of the desert towns or oases.

The disorder has long been endemic in South Africa® It

1 Kobb, Beitrige zu ciner geographischen Pathologie Britisch-Ost-Afrikas.
Giessen, 1897.

2 Congres Nat. d’Hygitne...de la Belgique et du Congo ; Comptes Rendus.
Bayet says it is known, but not common, in the Congo Free State, and is
mostly seen on the Lower Congo.

3 A. Plehn. Janus, 1896-7, p. 383.

4 Report of Conference on Leprosy in Berlin, 1897.

8 Prize Essays on Leprosy. ‘¢ Leprosy in South Africa,” S. P. Impey, M.D.,
New Sydenkam Society.
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existed in Cape Colony before the advent of the white man, and
appears to have been brought from the north. It affected to a
considerable extent the Hottentots and to a somewhat less extent
the Bantu, or Kafir races. It is uncertain whether the Bushmen
suffered. In 1845 the well-known leper asylum on Robben Island
was. established, and between that date and 1894 the number of
lepers admitted to it was 1697". These were not all drawn, however,
from Cape Colony, as by an arrangement with the other colonies,
and with other States, lepers from a wide area in Southern Africa
are sent to this place.

In Basutoland leprosy was probably introduced after the great
Basuto war of 1835 ; in 1894 some 256 lepers were believed to
exist. In the area recently known as the Orange Free State
it has increased pari passu with its increase in Cape Colony, and
in 1894 the lepers here numbered some 150. Griqualand East
and the Transkeian territory are more seriously affected by the
disease. The Griquas are half-breeds of Hottentot race; in
1863 they removed for political reasons on a long and tedious
trek from (what became) the Orange Free State and Griqualand
West. Leprosy spread in the course of their journey, and over
500 lepers were believed to be living among them in 1894.

In the area recently under the rule of the Transvaal Republic
many natives were known to be suffering from the disease before
the late war. The exact number was uncertain. A small leper
hospital for about 2o patients existed in Pretoria. In the colony
of Natal the number of lepers increased from two in 1843 to over
100 in 1886, and to over 200 in 1894 ; the malady has spread
from kraal to kraal and from tribe