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PR HEHBAGCEHE.

Tris work—adjudged the Parkes Memorial Prize for 1886—is
divided into two parts. The first contains the general principles
for the prevention of disease in campaigns in tropical and sub-
tropical climates ; in the second are developed the same principles
as they concern the several special diseases affecting campaigns in
hot climates. The plan of prevention has been considered through-
out under certain definite heads—viz., selection of men and
season, marches, clothing, food, camps, conservancy, and special
prophylaxis, :

In the second part, each chapter commenceswith a consideration
of the special etiology of the disease, for unless the real etiology be
known, a sound prophylaxis cannot be indicated. The greatest
teachers of medicine have ever insisted on this. Thus Graves in
his admirable clinical lectures states that, ‘it is of great importance
to study how to make a man phthisical, as, by pursuing an opposite
line of treatment, we may prevent it.” Simon again writes :
“ Essentially we must know how to prevent by first having learnt
exactly how to cause.” I have accordingly entered fully into the
various views of the etiology of the several diseases. In this
respect 1 have not shrunk from criticizing the opinions of any
authority in cases wherein, in my opinion, these views are harm-
ful tothe State. At the same time I trust I have not transgressed
the bounds of fair criticism. In particular I hold the present ten-
dency to ascribe an increasing circle of diseases to “climate” as
hopeless and harmful, and unworthy of the scientific medicine of
the day. Moreover, the arguments employed in support of the
climatic theory of specific diseases, such as cholera and enteric fever,
are singularly easy of refutation. Let any one, for instance, com-
pare the respective Reports on the two epidemics of cholera in con-
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nection with the Hurdwar faivs of 1867 and 1879, contained in the
Reports for those years of the Sanitary Commissioner with the
(Government of India. Both these epidemics are stated to have
arisen under nearly precisely the same circumstances, yet in 1867
human intercourse was declared to have been indicated, whilst in
1879, the theory of * climate and other causes” was substituted.
But the Report of 1867 is as convineing as that of 1879 is not.
The great physician, in whose honour the memorial essay has
been instituted, forcibly criticized the climatic theory regarding
the epidemic of 1872, and exposed its fallacies. The extreme
development of the climatic theory would seem to have been reached
in connection with the late epidemic in Egypt, wherein it was
urged that cholera nostras and cholera Asiatica ave identical.

The principles of prevention of disease in tropical campaigns
laid down in the following pages, are such as should be followed
wherever the circumstances of any campaign permit of their adop- .
tion. It is, of course, not to be expected that such permission
will in all cases be possible. But by keeping in view such measures
of prevention as would be adopted, where such adoption is pos-
sible, much may be attained.

I have to thank the Committee of the Memorial Fund for
permission to publish this volume. The original matter has been
revised throughout.

In conclusion it may be remarked that of late years the various
writings of certain authorities on sanitary science have been
collected and republished to great advantage. The summaries of
the late Professor Parkes on Public Health, published in the
A.M.D. Reports, are unrivalled as regards the reasoning employed
and literary diction. But inasmuch as papers embodied in
Reports are generally consigned thereby to comparative oblivion,
the republication of the writings of Professor Parkes, contained
in the A.M.D. Reports, would be a work of vast benefit.

A, D,
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PO IR E
GENERAL PRINCIPLES.

CHAPTER L
GENERAL REMARKS.

Tue prevention of disease amongst troops in tropical and sub-
tropical climates is a subject of the first importance to the British
army, inasmuch as not only is the foreign service in peace almost
entirely tropical or sub-tropical, but such will be the case in war.
All our wars, in fact, since the cessation of the pre-sanitary era
have been in tropical, sub-tropical, or warm climates. Moreover,
it would appear that, since the year 1860, fighting has been the
normal condition of the British, or Indo-British, army. With the
exceptions of the years 1861, 1862, 1866, 1869, 1870, and 188,
we have been on the war-path in warm climates year after year
from 1860 up to 1886. In 1870, also, we had an expedition,
though not in a warm climate. This expedition, being a model
expedition in a cold climate, will, however, teach us the standard
to aim at ; whilst we have the experience of 22 years’ campaigning
in tropical and sub-tropical climates to help us.

War has ever caused more invaliding and mortality by disease
than by wounds. And if this has been the case in cold, how
much more will it be the case in hot climates? Indeed, in many
of our operations of war, disease has been our enemy, and not the
mechanical offence of the foe. The operations of war in Egypt
in 1882 were a striking example of operations of war against
disease carried on by the surgeons of the Indian and Army Medical
Services,

Statistics.—Let us see now what statistics of disease our
various campaigns have furnished us with generally. Leaving
out for the present the statistics of specinl diseases, we have the
following general results :—

In the China war of 1860, with 20,433 fighting men and China, 186
25,533 camp followers, the admissions per 1000 were 2049, and
the mortality 53.95.

In the New Zealand campaign, the seat of which in many parts New Zea-
lay practically in & sub-tropieal region, no general statement for '0d: *863-s.

B
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2 PREVENTION OF DISEASE IN TROPICAL CAMPAIGNS,

disease is shown in the A.M.D. Reports, although one for wounds
is given. Still we find here the usual prevalent diseases of cam-
palgning.

In the Abyssinian war, with a strength of 12,500 fighting men
and 19,000 camp followers, the ratio of admissions was only 891.6
per 1cco, with a mortality of 36.14 per 1oco. There was no
one killed in action, but 9.37 died from accidents; hence the
actual deaths from sickness were only 26.77 per 1000,

In the native force in Hazara for the period of hostilities, the
daily sick percentage of strength was 4.z0.

In the Looshai expedition of 1871-2, out of an average
strength of 1657.2 in the left column, there were 107 deaths: and
out of an average strength of 1709.7 in the right column, there
were 32 deaths,

In the Ashanti war of 1873, the admissions were 1700 per
1ooo of strength and the deaths 31 per 1o00. As compared
with the former expedition in 1863, the greatest improvement is
shown ; for in the expedition of 1863, at one time there were
actually one-fourth of the men in hospital, besides a vast number
of out-patients.

In the Duflla expedition of 1874—35, out of a strength of 2800
(1ooo native troops, 1200 Transport Corps, 6oo followers), the
admissions per cent. to average strength were 5o.42 and the
deaths .39 for the troops; 108.15 per cent. admissions and .77
per eent. mortality to average strength for the Transport Corps.

From November 2o, 1875, to March 25, 1876, the total ad-
missions in the Malay war for the period were 218.71 per 1000,
whilst the mortality was 21.70 per rooo. The average daily sick
per 1coo was 14.82.

For the Galeaka-Gaika campaign no statistics are given in the
Medical Report for our purpose.

In the Jowaki expedition the percentage of sick was 4.35.

The sickness and mortality in the war in Afghanistan were as
follows :—For the European army : for 1878, admissions, 340.70 ;
deaths from sickness, 2.82 ; deaths from injuries, 0.63. For 1879,
average strength, 9500 ; daily sick rate, 57 ; admissions, 1315.50;
deaths from sickness, 74.63 ; deaths from injuries, 13.70. In 1880,
admissions, 1107.10 ; deaths from sickness, 30.64; deaths from
violence, 6.68. For the native troops: in 1879, the average strength
being 15,091, the daily sick ratio was g5.6, and the deaths were
84.95. For 1880, the daily ratio of sick was 72.6, and deaths
82.24 (ratio per 1000 of strength).

In the war in Zululand, out of a strength of 12,651 (non-coms.
and men), the ratio of mortality per 1ooo of strength was 26.63,
and of invaliding 86.4, for the period from January 4 to Octo-
ber 3, 1879. . " :

In the campaign in Natal and Transvaal in 1880, including all
the various sieges, there was good health generally, due “to the
unremitting eare of the medical officers,”

In the operations of war in 1882 in Egypt, out of a force of
13,013 there were 7590 admissions in a period of 87 days, of
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which 671 were for traumatic causes, leaving a disease admission
ratio of 530.2 per rooo. Thisexpanded into a ratio per annum
becomes 2222 per 1oco. As for the deaths, there were 170 in
all, of which 98 were from battle or accidents, leaving 74 for
disease, or a ratio of 5.88 per 1ococ for the 87 days of the cam-
paign, equal to 24.65 per 1ooo per annum.

As regards the Indian contingent, the admissions for European
troops per 1000 per annum were 1597.00; thedeaths, 39.82 ; and
for the native troops, admissions, 919.00; deaths, 11.36 per 1000
per annum.

In the Aka expedition, from December 13, 1883, to January 21,
1884, out of a strength of 3o officers, 1028 men, and 1993 camp
followers, there were 4 deaths in action and 1 from disease.

In the expeditions in the Eastern Soudan in 1884, the ad-
missions per 1oco were 127.42, and deaths 31.36 per 1coo, out
of a force of 4500 officers and men and zoo natives; or, per
annum, admissions grz, and deaths 224. The mortality, be it
noticed, was entirely confined to injuries ; from disease it was nil.

In the Nile expedition, out of a strength of 10,771 men of the
regular army, there were 832.21 per 1ooo admissions, with §51.71
per 1ooo deaths.

In the Suakim expeditionary force of 1885, the admissions were
296.6 per 1ooo, and deaths 14.37 per 10cc0.

Now these statistics show one result at any rate. They show
that the preventive power of military medicine has learnt lessons
from experience. In the space of 2z years, it has diminished
by more than half the mortality, Let us take the 6 important
eampaigns in China, Abyssinia, Ashanti, Afghanistan, Zululand,
and Egypt, and see the results :—

China, 1860.—Mortality, 53.95 per 1ooo per annum. NOW,
even this comparatively high rate of mortality in war was an
improvement on the peace year of 1859, when the death rate was
59.35 per 1000 per annum.

Abyssinia.— Mortality, 36.14 per 1ooo per annum; but the
actual deaths from sickness were only at the rate of 26.77 per

1000 PEr annum.

Ashanti, 1873.—Mortality from sickness, 31.00 per 1cco per
annum.,

Afghanistan, 1879.—Mortality from sickness, 74.63 per 1oco
pér annum,

A fghanistan, 1880.— Mortality from sickness, 30.64 per 1ooo
for ten months, or 36.77 per annum.

Egypt, 1882—Mortality from sickness, 24.67 per 1oco per
annum. :

Here, then, we have, if we except the first year in Afghanistan,
a surely decreasing rate of mortality from sickness in campaigns,
But the campaign in Egypt showed something more, It has
been ever the rule for the mortality from sickness to exceed that
from wounds. But in 1882 in Egypt the mortality from wounds
exceeded that from disease—a sure proof that preventive medicine
did its daty.

B2
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4 PREVENTION OF DISEASE IN TROPICAL CAMPAIGNS.

From a consideration of these campaigns, extending nearly con-
tinuously from 1860 to 1885, we learn that the dizease incidental
to warfare in warm climates can be progressively diminished. It
is now my task to indicate the lines on which still greater per-
fection may be attained. The subject naturally divides itself into
two great sections: first, the prevention of disease generally ; and
secondly, the prevention of especial diseases. I address myself
first to the prevention of disease in general.

Considerations Concerning Climate Generally, — The
environment must ever be an important determining factor on
individual life. And those animals that can best adapt them-
selves to varying conditions of the environment must possess in
themselves the greatest power of healthy living and survival.
And of all animals, man has the largest power of adaptation,
I cannot do better than quote Trousseau on this point: “ Man
is unquestionably the animal capable of becoming most easily
adapted to diversities in the external eircumstances necessary for
maintaining life. The first individual of our species did not
assuredly come into existence in latitude 50° : his body not being
protected by hair or feathers, like other animals of the higher
classes, proves that the Creator called him into being in a climate
sufficiently mild to enable him to dispense with elothes, which in
our climate are absolute necessities. However, the territory of
man’s origin becoming overcrowded, emigration took place to
other regions. Crossing the surface of the globe from North to
South, from East to West, everywhere adapting itself to new
climatological conditions, the human race became able at last to
live as well in polar as in equatorial regions. This adaptation,
however, to the greatest possible diversity of climate is perhaps
less remarkable than the adaptation of man to great diversity of
food. Advancing from the simplest possible regimen, consisting
principally of slender rations of vegetables, such as rice, with water
and a little milk to drink, a regimen similar to that which the
Indians and other peoples still subsist on, man has reached that
generous fare of northern nations which contains so large a pro-
portion of animal food. His organization has become habituated
to conditions totally different from those in which he was
originally placed ; it has well adapted itself to them, and has by
means of the new regimen made the man of the North a much
more vigorous man than the man of the Equator.”

T have quoted this passage at length, as it admirably expresses
the adaptation of man to different climates. And moreover it
shows that such adaptation was brought about by certain changes
in the food and dress of man. Finally, the passage terminates
with a warning that the man of the North has become more
vigorous than the man of the Equator. Must, therefore, the man
of the North in retracing his steps become less vigorous? This is
the problem, indeed, that the preventive medicine of war in hot
climates has to solve. Meanwhile, at its inception the man of the
North starts with certain points in his favour: first, the greater
vigour of northern races has been attained only through a long
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series of years, and hence for « comparatively short period, such as
that of a campaign, we should be able to prevent much deteriora-
tion of this vigour; and, secondly, the races indigenous to tem-
perate climates have been found to possess a greater constitutional
pliability, enabling them the better to support the extremes of
other latitudes. And, in addition, the northern soldier should
benefit from these two factors especially, inasmuch as he should
be a picked man. From this passage of Trousseau, then, we
gather certain lines to work on in the matter of selection of
material, of clothing such material, and of feeding such material.

This superior adaptability has, however, been questioned by Sir sir R.
Ranald Martin. He denies the superior power of accommodation Sl s
to all climates in man, stating that the real factor is the greater
ingenuity of man mentally, whereby “he can raise up a thousand
barriers around to obviate the deleterious effects of climates.” This
opinion I venture to think is erroneous, as I shall show presently ;
meanwhile, from & priori considerations it would seem incorrect,
for inasmuch as man is superior to the lower animals in all
respects, o he must have a greater latitude of adaptability.

One of the greatest of army physicians—Robert Jackson—has Robert
placed it on record that men in hot climates could work as well as Jickson's
they do in cold climates. Now, from a consideration of the views
of these authorities, it is evident that the army surgeon in hot
climates ean have no ground for taking refuge in * climate ™ when
confronted with disease ; for on the one hand he has an extremely
adaptable and picked material to work with, and on the other,
whether by means of “a thousand barriers” or otherwise, such
material can be kept flourishing in hot climates for a certain
period of time.

Nature of Hot Climates.—DBefore proceeding to point to the
essential modifying factors in climate, it will be well to examine
examples of hot climates such as our troops have encountered.
The climate of China for a part of the year was found character-
ized by extreme vicissitudes. Thus, in September the tempera-
ture would be 142° F. in the sun at noon, but at night would
fall to 49° F., thus giving a variation of nearly 100’ F. in the 24
hours. In Abyssinia the days were tropical, but the nights
“Siberian ;" but owing to the dry condition of the atmosphere
the general health was not so affected as it otherwise would have

been. In the Looshai country, the hill-sides were covered with
masses of vegetation to their summits. Tortuous ravines inter-
':rsne:d, their hollows swampy, and with an impenetrable matted
jungls'of forest trees, bamboos, and creepers. Till late in the
day this sea of jungle is shrouded in a mass of vapour, and the
&_eut pours from the trees like heavy rain (Dr. Buckle). A very
gimilar climate was found in the Dufila country. In Malay
again we find another moist climate : a variable wind, veering to
all the points of the compass in 24 hours: drenching showers
of rain—morning and evening chilly, but a very offensive heat
at noonday, the temperature continuing high till evening, In
Ashanti the climate again is very similar to that in Duffla and



Factors of
clhimate,

Dhiavision of
climate,

Effect of o
rising tem-
peratiire,

6 PREVENTION OF DISEASE IN TROPICAL CAMPAIGNS.

Looshai. Here, therefore, we have vicissitudes of temperature
with a meist atmosphere,

Look again at the shores of the Persian Gulf. Here the
summer heats are terrific; by some the littoral is held to be the
hottest part of the known world : the summer heats “are fierce
beyond endurance.” Moreover, the heat is a moist heat, and
therefore, the more depressing. TIn addition, a hot wind, raging
in July and August, blows for nine months in the year, But in
December and January the opposite condition prevails, for we
have then cold piercing winds from the interior,

Again, the semi-tropical climate of Algeria is characterized by
great heat, and rapidity of change to cold. There is the greatest
difference between the day and night temperature, especially
inland. Many more examples might be added, but enough has
been given to show what a change such climates must be to the
soldier coming from morthern latitudes. England, for instance,
has an equable climate; in all the examples given we have seen
the greatest vicissitudes of temperature. Now, equable climates,
whether hot or cold, are more favourable to human life than those
subject to great dinrnal or annual fluctuations, Here, therefore,
we see one element in climate to provide for—viz., alteration of
temperature—and naturally the mind turns to the material of
the dress. Again, every climate has a period when its features
are less unfavourable to life—a period, in fact, in which there is a
comparative equability ; such must be the period for selection for
warfare, as we shall see hereafter.

We are now, after this brief summary of the characteristics of
climate in certain hot regions, in a position to enter fully into the
chief factors of a hot climate which especially influence the health
of the human element. Now, under the term climate we under-
stand the combined effect of temperature, air pressure, moisture,
wind, and electrical phenomena of any portion of the globe. Ac-
cording to the nature of the combination is the suitability of various
distriets for the support of their respective fauna and flora. Now, as
regards the tropics, the two great determining factors of climate
in disease arve, without doubt, the temperature and the rainfall.

The earth was long ago divided into zones: thus Parmenides
made three zones, the Torrid, Temperate, and Frigid, and taught
that the only habitable region was the Temperate. Rochard ex-
panded the number of zones again into: (1) the Torrid, from the
thermal equator to the isothermal line 77° ¥.; (2) the Warm,
from 77° F. to the isotherm 59° F.; (3) the Temperate, from
59° F. to 41° F.; (4) the Cold, from 41° F. to 23° F.; and (5) the
Polar, 23° F. to 57 F. Now, the factor temperature rests its in-
fluence on animals, not merely as regards its absolute degree of
heat, but as regards its wariubility. The variations in tempera-
ture are, indeed, of far more importance to the organism than the
absolute degree of heat. A constant high temperature is much
healthier than a variation between two extremes lying far apart.
Karl Semper points out that isothermal lines are not of much
value in judging of climate; “the mean temperature of any day,
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assumed as the basis of the curves, can afford no standard by
which to measure the influence of the heat during that day,
since the mean may be the result of very different extre_mes.”
For every animal there is a certain degree of heat—the optimum
—which is most favourable for the well-being of that animal, and
every change of temperature above or below this must be, to a
certain extent, injurious to it. Hence, in considering the factor of
temperature in the tropics and sub-tropics, we can more rationally
do so by leaving out of consideration the zones both of tempera-
ture and of latitude. T%e effect of temperature of warm and hot
elimates is, in fact, the effect of the rise of temperature above the
temperature optimum of the particular animal. Fortunately, as
we have seen, the human species of northern latitudes can best
endure great variations in temperature. With regard to this en-
durance of variations from the optimum, animals have been
divided by Mobius into those capable of endurance of great varia-
tions, eury-thermal, and those incapable of such, or steno-thermal.
Man, and especially the man of northern latitudes, is eury-thermal.
The effect of a rising temperature on animal life is to stimulate
all the vital functions of every living animal up to the point of |
the optimum, at which point the functions are at their highest
efficiency. But if the temperature rises above the optimum, the
reverse sets in: the functional activity is reversed and reduced ;
thus at first most Europeans become indolently inclined under
the heat of the tropies. Thisreduction may go on with increasing
heat, until heat coma and death supervene. Moreover, the in-
jurious effect of too great heat is permanent ; the effect of a
reduction of temperature below the optimum need not be per-
manent, for vitality may become latent, but this is not the case
with heat. Thus, then, as far as the factor of a high temperature
1s concerned, we have to deal with it, first, as regards the varia-
tion from such a temperature to lower degrees; and secondly, as
regards progress in elevation. We have,in fact, to counteract
the effect of variations from the optimum, and continual rise
above the optimum,

The second great factor in climate is humidity. The supply of Rainfall.
moisture, both as regards its total amount and its seasonal dis- Hnmidity.
mb“ti?ﬂ, is of the utmost importance. As a rule, the lighter
the rains the less the sickness. The first Burmese war gave
tf:.'ﬂ"'lhiﬂ example of campaigning during the rains. Provided the
air is dry, tropical heat can be endured with health. Years of
d{‘mght h.am been years of health. Moisture, especially in a hot
ﬁhmate, alds putrefaction, and, in the absence of good conservancy,

P“tl'ﬂiﬁf-:tlﬂn_nf all kinds is apt to run riot and zymotic disease to
spread.” The influence, moreover, of the rainfall on malaria, enterie
fever, cholera, yellow fever, &e., is great, as will be pointed out
in the following chapters,

From the foregoing considerations of the action of the two great Summary.
factqrn in [.'ill‘nﬂ.trﬂ,' we gather, in planning a campaign in the
tropics or sub-tropies, selection of season must be caleculated for,
And we further see that the hot and rain y seasons are to be avoided.
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Nosology.—But there is another factor yet to be considered,
and that is the distribution of disease. In like manner as there
are fauna and flora proper to the tropics, so are there diseases.
Dr. Munro and others speak of the direct influence of heat in its
various degrees acting on moisture, and so causing various tropical
diseases. They hold that malarial fevers, yellow fever, and
cholera, &e., are but manifestations of the effect of different
degrees of heat due to different degrees of paralysis of the sym-
pathetic. This theory of the relation of disease to heat is utterly
incomprehensible, it is true ; but, nevertheless, it points out that
there is a mutual relation between disease and temperature. Now,
as Herschel has pointed out, we pass through the same series of
climates, as far as temperature is concerned, when we ascend a
mountain from the sea-level to the level of perpetual snow, as we
should do by travelling from the same station to the Poles ; and
we find, according to the altitude of any spot, the different varieties
of climate characterized by the flora appropriate to the habitual
temperature of that spot. Substitute disease for flora, and the
same remarks hold good. Dr. Fergusson, who accompanied the
expedition to St. Domingo in 1796, wrote : * Our head-quarters
were in the town and its adjunet, Brizoton, as pestiferous as any
in the world ; and here we had constant yellow fever in all its
fury. At the distance of a mile or two on the ascent up the
country stood our first post, Torgeau, where the yellow fever
appeared to break off into a milder type of remittent. Higher up
was the post of Grenier, where remittent fever was rarve, and
intermittent and dysentery prevailed; and higher still was
Fourmier, where remittent fever was unknown, intermittent un-
common, but phaged#nic ulecers so common as to constitute a
most formidable type of disease; and higher still were the
mountaing above ’Arkahaye, where a British detachment had
always enjoyed absolute European health, Here were the sepa-
rate regions or zones of inter-tropical health mapped out to our
view as distinetly as if they had been done by a draughtsman.
Taking Port-au-Prince for the point of departure, we could pass
from one station to another, and with a thermometer might have
accurately noted the locale of diseases according to the descending
scales, without asking a question amongst the troops who held
the posts.” Now, as regards climate, latitude is of more im-
portance than longitude, although both exert an influence on the
type of disease. Diseases, in truth, as Muhry states, have not
been thrown haphazard over the face of the earth. Each country
has its distinctive diseases, for diseases, like plants and animals,
can only flourish within certain geographical limits. Such being
the case, it is important for the army surgeon, about to embark
on any campaign in hot climates, to know the nature of the
diseases he will meet, in order that he may take the necessary
means to prevent them. Aitken, in a most interesting chapter,
has stated the known facts of the geographical distribution of
disease ; and he has moreover shown, not only the relation of the
diseases met with to temperature and moisture, but also the fact
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that they are mostly of a communicable type. Humboldt's iso-
thermic line of 77° both north and south of the Equator marks
out the region of the tropic zone as regards temperature. The
sub-torrid zone is included in the adjacent temperate. In the
tropic isothermiec zone we have China, Malay, India, Afghanistan,
Persia, Arabia, Abyssinia, the Soudan, Ashanti, Mexico, North
Australia. Within these limits of temperature the British army
has fought the campaigns of China, Abyssinia, Looshai, Ashanti,
Sunghie-ujong, Malay, Duffla, Afghanistan, Egypt, Soudan, and
Aka. And, finally, within these limits are to be found the worst
forms of malaria, bowel affections, cholera, yellow fever, simple
fevers, ophthalmia, beri-beri, guinea-worm, filaria sanguinis homi-
_ nis, enteric fever, typhus, relapsing fever, &e. And, moreover, the
higher the temperature the greater is the rate for malaria, bowel
complaints, yellow fever. Lastly, as we merge into the sub-
tropics, we find the continued forms of fever giving place to
intermittent. This relation of temperature to disease has lately
been brought out as regards pneumonia by Dr. Sanders, of the
United States, in a most complete and thorough manner, com-
pletely upsetting our preconceived notions. Now, the geographical
distribution of disease must perforce be a most important element
in campaigning; but, by knowing what to expect, we are in a
certain measure fore-armed. Nevertheless, although there is this
undoubted geographical distribution of disease, yet it is important
to remember that, so far from being unable to cope with it, we
can act in antagonism to it. Take the class of bowel complaints :
by ensuring wholesome food, solid and liquid, we can remove all
causes of irritation from within ; by ensuring a rational dress, we
can remove Iirritation from without. Again, in the matter of
conservancy, by ensuring the absence of putrefaction from the
camp, and the burning or disinfection of excreta, we cut the
ground away from the feet of cholera, enteric fever, yellow fever,
and bowel complaints. The Army Sanitary Commission relative
to the rate of invaliding in Madras distinetly states, in its memo-
randum of March 13, 1880, that much of the loss from invaliding
mm Indian climates is due to the continued action of eating,
drinking, and clothing directly opposed to the requivements of the
iﬁrdm&, In every one of these particulars improvement can be
e,

Fina_]ly, with regard to the nosological element, it must be
borne in mind that all diseases, however trivial otherwise, become
serions in the trupi{:g,

I have now considered the factors of temperature and moisture,
and the factor of nosology as applied to hot climates. There are
two remaining great elements—viz., fatigue and insufficient
nourishment—to guard against. In has been indeed held that
climate per s 15 secondary to these; doubtless, as regards tem-
perature and moisture, this is the case, for if a man be properly
fed, and not overworked—that is, if his mechanical work be pro-
portioned to his individual powers, and his food in accordance
with his proportioned work—the factors of temperature and

Fatigue.
Insufficient
nourishment,
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moisture will have but little power on him except in extreme
instances. And as regards nosology, it is obvious that a man thus
fed and worked will not be predisposed to disease. For the effect
of labour, if duly proportioned, is antagonistic to discase. In the
New Zealand war, the good effect of such hard work under heat
and a varying climate was well shown in the force engaged in
road-making from Auckland to Waikato—the hottest part of the
island.

I have now alluded to the analytical elements affecting hot
climates as regards temperature, moisture, nosology, fatigue, and
nsuflicient nourishment. To enable us to draw conclusions as to
the actual action of such climates in campaigns, a few examples
of military life in certain regions will be briefly commented upon.

Sierra Leone.—The early history of Sierra Leone is very
instruetive. The quarters were on a bad site, surrounded by
forests and underwood, the annual decay of which was fertile
in producing malaria. The men garrisoning the station were
desperate men in many cases, and notoriously careless of life.
They indulged in vinous and sexual dissipation ; kept late hours ;
were careless of personal eleanliness, and of exposure to the sun.
Their food was largely of salt meat, monotonous in its want of
variation. Finally, exercise could only with difficulty be indulged
in. No wonder, then, the mortality was excessive. But the
mortality was excessive, not from the climate, but from the habits
of the garrison and their environment. The early history of this
station teaches us that, to avoid such results, our men must be
camped on properly preparved soil; must have a vavied diet ;
must be strietly temperate ; must aveid all sun exposure in the
hot hours of the day; and must take regular exercise.

French in Algeria.—Study again the history of the French
in Algeria. Our last example was an example of life in hot
climates in peace. I now proceed to give an example of life in
hot climates in the varied conditions of peace and war. Now,
the death rate in the Algerian hospitals for the first five years
succeeding the conquest was 79 per rooo per annum! Then
from 1837 to 1846 it stood at 77.8 per 1ooo per annum; in
1847 at 30.79 per 1000; in 1848 at 35.77. From 1848 to 1858
no statistics are obtainable. In 1859 it was 56.7 per roco; 1860
at 17.8; 1861 at 11.3; 1862 at 12.21; 1863 at 12.29 ; and 1864
at 21,25 per 1cco per annum, The year 1864 was, however,
one of military operations, and, if the number of those killed in
action be deducted, the mortality will be 14.48. The slight
addition then shown can be explained by the increase of disease
causes incidental to a campaign.

Now, the diseases met with in order of frequency were dysentery,
diarrheea, pernicious malarial fever, tjrphcid,_pnaumm}in,_qndeﬁnnd
fevers, pulmonary consumption, cerebro-spinal meningitis, small-
pox, hepatitis, and bhronchitis. ; ;

A commission was appointed to examine the whole question,
and the conclusions arrived at were that the large death rate
during the early years was due to the malaria, unhealthy
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localities of camps, want of shelter, insufficient mFi:_;ms and cloth-
ing, harassing nature of service in constant expeditions, exposure
to a strange climate, and want of knowledge of the habits
required by that climate. The improved health in the later years
arose, on the contrary, from the conquest and subsequent colonizing
and works of agriculture in the country; the draining of un-
healthy localities, and precaution in turning up new ground ; the
increased facility for obtaining supplies, and consequently betiter
rations ; better cooking ; improvement in dress, and the use of
flannel belts ; and the use of the fenfe ’abrt in bivouacs. Finally,
in the employment of quinine as an antiperiodic ration. The
health of the French army in Algeria has, through hygienic prin-
ciples, so progressively improved that the mortality there now is
very little higher than that of the troops serving in France. In
the list of diseases it should be moticed that hepatitis occupies
the lowest place but one ; in the same year, however, in Bengal, it
occupied a position next to cholera. In accounting for this
difference it is to be noted that the French soldier drinks very
little spirit with his rations. Here again, then, we learn that
the factors of disease in hot climates arve related chiefly to the
eonditions of camps, dress, food, exposure, and habits generally
of those who live in such climates,

The Disastrous Russian Campaign against the Turco-
mans in 1879.—I will now consider the matter entirely in
its war aspect. The Russian campaign against the Turcomans
will teach us still further lessons in prevention. Notwithstand-
ing the men employed were the picked troops of the Caucasus,
and notwithstanding that the man who commanded them was a
born leader of men, of superhuman energy, yet disease carried
off in vast numbers the troops, whilst General Lazareff himself
succnmbed to an affection evidently the result of the environ-
ment,

In the first place, owing to the want of necessary foresight
and preparation, transport was not ready. Originally, May 10
was fixed for the advance of the troops; if this had been carried
out, the men would have escaped the torrid heat of a summer
march across the sandy desert ; as it was, the advance guard was
delayed by want of transport for forty days, and ¢ five precious
weeks of spring irretrievably lost.” On June 18 the advance
guard set out, but the main body of the troops were still kept
rooted at Tehikishlar on the Caspian for the same want of trans-
port. “Throughout the hot and feverish month of July the
troops remained at Tehikishlar awaiting the arrival of the camels
which never came.” And what a camp it was! During the two
summer months after the departure of the advance guard the
camp burnt like a furnace. The rays veflected from the sand
were scorching.  The health, which on disembarking from the
Caucasus had been at first good, soon began to deteriorate.
U"&f’r the use of impure water, when I}lll’-ﬁ might have been
obtained, exposed to the tropical heat and miasma amidst the
“ nauseous negligence ” of the camp, the troops sickened and died.
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The days were very hot (113° F.), the nights very cold. Oph-
thalmia, scurvy, dysentery appeared, the latter so severely that
25 per cent, of the sufferers died. There was a total absence of
vege(tinhlas in the rations. * Epidemic disease of every description
I‘t'l.gﬂ .ﬂ

On August 11, at length, the army began to march for the
enemy. But now the marches were terrible. As soon as the
sun rose, the heat felt like that from “a brazier of burning coals ”
held close to the face. The direct rays of the sun were further
aggravated by the horrible burning dust rising from the ground.
Axrived at Tchat, the temperature was found to be 150°. The
water again was bad. Such were the conditions that it was said
the very devil himself would burn at Tehat; whilst the men,
greeting one another, would say, “ How do you feel in your stomach
to-day " Sunstroke and dysentery were of every-day occurrence.
At length, worn out by his exertions, Lazareff died in a few days
from blood-poisoning from a carbuncle. The subsequent history
of the expedition need not detain us. But we here see how all
this disease was owing to those who planned it. The men, indeed,
were picked men ; the general was a picked man, But, owing to
the absence of transport, the coocl season of the year was lost;
owing to the absence of iron tubes, the impure surface water had
to be drunk for many months, until tubes were sent ; owing to
the absence of vegetables, scurvy raged ; owing to the absence of
spectacles, ophthalmia was rife ; and owing to the absence of a
proper covering to the head and of spectacles for the eyes, sun-
stroke found its victims. Added to all, there was a total want of
conservancy in the camps.

The Ashanti Campaigns of 1863 and 1873.—In 1862 a
quarrel occurred between the Ashantis and the tribes under British
protection. A small force sent under Major Cochrane having
failed sufficiently to chastise the Ashantis, it was determined in
1863 to proceed against them with a larger expedition.

The preparation for the campaign, however, consumed the cold
weather up to December 1863. On December 27 an advance
was made to Mansu, 40 miles from Cape Coast Castle. Prahsu,
45 miles from Mansu, was reached on January 27. After reach-
ing Prahsu, five weeks were occupied in clearing the bush and
hutting the men. Coomassie was still 85 miles off’ at the end of
February. On March 1 the rains set in. The constant toil in
the excessive heat of the swampy forest, and the drenching rains,
soon caused inordinate sickness. The heat was excessive by day,
and succeeded by damp and chills and fogs at night. On
March 31 there were go men in hospital out of an entire force
of 360! Besides these, a large number were out-patients, there
being no hospital accommodation. On April ¢ reinforcements
arrived at the base, and arrangements were made to bring down
half the troops from the Prah. By May 14 all Fhﬂ troops who
had gone up first had been relieved by new arrivals, But the
newly arrived troops suffered even more thmx_ the I"Lf‘-llﬂ'i’ﬁd troops
from the prevailing fever and dysentery. Early in June half



GENERAL REMARKS. I3

the detachment at Prahsu were sick, and on June 18 it was
determined to give up the expedition and bring back the troops.

In 1873 we were again engaged in hostilities with the Ashantis, In 1875
Before the arrival of Sir Garnet Wolseley there was again great
gickness during the rainy and hot seasons at the coast. The
mortality amongst the Marines exceeded even that of Walcheren,
being 17.30 of strength disembarked, against 17.04 at Walcheren.
At Cape Coast Castle the greatest neglect of sanitation was
regnant. Unventilated, overcrowded, closely packed buildings;
refuse of all kinds, and ordure, in unscavengered streets lying
exposed toa tropical sun ; and stagnating drainage—such were the
forcing-beds lying at hand for tropieal diseases. With the remem-
brance of the abortive expedition of 1863 at hand, it had been
seriously debated whether white troops could eampaign on the Gold
Coast. The line of argument adopted by Sir Anthony Home, V.C.,
the principal medical officer of the force, furnishes an epitome
of the essentials for tropical campaigns, and, as such, is worthy of
being reproduced here. Now, against the employment of white
troops were such facts as the proverbial unhealthiness of the
region ; the history of the Royal African Regiment, who had a
mortality of g8 per cent. in 1834 ; and the abortive expedition of
1863—4. But, on the other hand, Dr. Home contended that, as
regards the Royal African Regiment, the men were hopeless and
reckless, living in barracks devoid of proper cubic space and venti-
lation, clothed in unsuitable dress, fed for a whole year without
one single fresh-meat ration, with scarce and indifferent vege-
tables, and on water exceedingly unwholesome. Not that the men
indeed apparently drank much water, for their aleoholie excesses
“ baffled description.” And again, those who drank least suffered
least from disease. As regards, moreover, the expedition of 1864,
the general nonconformity of the environment to the character
of the expedition, and its prolongation into the rainy season, was
pointed out.

As regards the advisability of employing white troops, it was
further urged that there was a season of comparative healthiness
at Cape Coast, and that it was probable that the country would
tecume hea]tlie:te a;s thﬁ coast was left behind. Moreover, the

roops were selected, and were properly equipped and fed. The
health of the European ntﬁﬁerg wlim j]rszil HJEE&[]:; been for two
months in the region had not been disastrously bad, and, moreover,
Europeans had previously campaigned with success in low-lying
tropical climates, 7

As the results of such argument and such preparation,
European troops were employed. The result speaks for itself.
We have seen that the mortality of the Marines, who had been
sent home ﬁﬁﬂlﬂl', reached to 17.30 per cent. of strength dis-
embarked. The mortality of Sir Garnet's force of strength dis-
embarked was 3.14 per cent., or 14.16 per cent. less,

Egypt, 1801, 1882.—There is much similitude between our
war in Egypt in 1801-2 and our operations of war in Egypt in
1882. In both, two forces were employed—a force from Europe
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and a force from India, And in both, military medicine shewed
brilliant results in prevention.

On January 1, 1801, the European force was mustered at
Aboukir Bay. On March 3, 12,000 fighting men were landed
and won the battle of Aboukir; on the 21st we won the battle
of Alexandria ; on September r Alexandria surrendered. The
sick list was as follows, after seven months’ active operations :—
First, a sick list of 102 per 1000 at Marmorice Bay, increased to
110 per 1ooo prior to the landing at Aboukir Bay; further
increase to 276 per 1ocoo after the battle of Aboukir and the
battle of Alexandria; and finally falling to 251 per 1000 at the
end of the campaign.

The Indian contingent landed at Cossir, on the Red Sea, too
late for any fighting, except against disease. Early in June 1801
the troops were all assembled there, and were *uncommonly
healthy.” This healthy condition was due to the wise sanitary
measures during their long confinement for six months on the
transports, the transports being healthy and roomy, the men
selected, supplied with good water, fresh provisions, and vege-
tables, whilst good sanitary regulations were rigidly enforced.

On erossing the desert the clothing and diet were admirably
arranged for; so much so that they reached the Nile with only
some few cases of diarrheea and ophthalmia, During the greater
part of July the army lay on the banks of the Nile, but at the
end of the month they embarked, and at the end of August
arrived at Ghiza, “ with only a few cases of slight fever.” Now,
however, the men began to suifer much from sickness, especially
fever, ophthalmia, hepatitis, and dysentery. On September 14
the first case of plague was diagnosed, and cases came in for some
time ; nevertheless, the disease was well held in check, so much
so that the native troops, who began by abandoning themselves
in despair, ended by furnishing volunteers for the pest-house,
All the Indian contingent were at Alexandria in January 18oz.
In May 1802 they recrossed the desert, and early in June
embarked for India, with the exception of one regiment, in
which the plague still prevailed. Among those that thus em-
barked there was hardly a sick man ; in the regiment left behind,
after the plague left it there were only four sick of colds prior to
its embarkation. Finally, all the troops arrived healthy in India.
Now, as regards the sick list for the Indian contingent, the death
rate from the time of embarkation for Egypt until their re-arrival
in India was 82 per 1ooo for the European and g5 per rooo for
the native soldiers. Reducing these to the standard of a year,
the death rate for the Europeans (who were on service rather
more than nine months) was 109 per 1oco per annum; for the
natives (who were on service nineteen months), 6o per roco per
ANTNIT.

These results were considered at the time to be very excellent.
Had it not been for the plague, they would have been still more
so. The provisions made for the Indian contingent were certainly

in advance of the times.
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But excellent as the results were held to be at that era, they
were altogether eclipsed by the results in 1882. Here, as we
have seen, the admission for disease for the European force was
at the rate of 24.67 per 1000 per annum, This cannot be ac-
curately contrasted with the European force of 1801, as the cal-
culations are based differently. But, as regards the rates for the
Indian contingent of 188z, the deaths for European troops were
at the rate of 39.82 per 10o0o per annum, and of 11.36 per 1000
per annum for native troops. The following table will show the
difference at a glance in the results of 18o1-2 and 1882—

European troops, 1801, Mortality per 1000 per annum, 109.00

1] " IE-SEP " i vy 3?32
Native troops, 1801, o = 2 60.00
L] i 1332} bk L1] (R ] ].36

So much, then, for the progressive results of preventive military
medicine. Two more facts in conclusion must be mentioned as
regards the expedition of 1882: (1) For the first time in the
history of the world, a campaign was fought without a single case
of so-called hospital disease; and (2) “ Not a single soldier died
of disease brought on by climate or natural causes” hetween
the date of general landing and the date of re-embarkation for
India.

From the foregoing sketches we are by degrees brought up to Results of
the great fact that a campaign can be conducted in a hot climate ;g?;‘;‘i;f_“m'
without the occurrence of disease brought on by * elimate.” Such,
we see, was the case in the Indian contingent in 1882, And
here, be it remembered, there was no selection of season; the
eampaign was not fought in the most favourable period of the
year.

Action of Climate.—What, then, is the action of * climate ™
per s¢ in hot climates? Within a measurable limit as a primary
factor, nil. A prolonged residence in a hot climate doubtless
deteriorates the system. It is the duration of heat, and not the
intensity, that is the determining cause of such deterioration. The
energy of Englishmen who have been long residents in the tropics
lessens, Apgain, natives in hot climates are very sensitive to
variations of temperature, and, after a time, Europeans become so
too. But, as regards tropical campaigns, the element of time is on
the side of the European, for, if short, the period will not be long
enough for him to be seriously affected. By proper selection of
men and season, by reasonable food and clothing, “ climate ” may
be located fo a secondary place. And as regards the influence of
“climate ” as a direct etiological factor of cholera and enteric
fever, I hold that to suppose such a causation is as dangerous in
practice as it is baseless in fact.

) The late Tonquin expedition illustrates the above assertions.
Fhe mail of September 1o, 1885, stated that, in the French
hospitals at Tonquin, there were jo00 sick, and that since the
!ﬁ?ginning of the campaign the mortality had been 15,000, But
in the telegraphic news of September 25 it was stated that * the
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provisions are infamous, and the men’s elothing rotten.” The
officers and crew of a ship at Chefoo were * suffering from dysentery
brought on by bad meat.” Now, after these items of news we
read : ¢ The French in Tonquin are quite unequal to the elimate,”
But here the “ climate ” is grossly libelled, for with rotten clothes,
infamous and d}rsentery-pruducing provisions, any troops in the
most favoured climate of the temperate zone would become un-
equal to the climate. Again,a leading paper stated as follows :—
““The correspondent of an Anglo-Chinese paper throws some
light on the inner history of the French campaign in Tonquin and
Formosa. The expedition to Tonquin was neglected in a way
that was criminal and treasonous. The men were sent out by
driblets. The soldiers came out badly equipped, utterly unpro-
vided for a campaign in a hot, humid, malarious, and deadly
climate, For such a campaign transport should have been plen-
tiful ; now, transport was always deficient. For such a campaign
the hospital service should have been on a large scale ; the hospital
accommodate was shamefully inadequate. The provisioning was
bad. The French troops were often a fortnight without meat,
wine, or bread. They had for clothing the kepi, blue cloth coat,
scarlet breeches, just as if in camp at Chalons.” No wonder the
climate was deadly.

Sir Ranald Martin denied, as we have seen, the superior power of
adaptation to varieties of climate to be possessed by man ; but 1
cannot help agreeing with those who, on the contrary, maintain
that *the power possessed by the human body of withstanding
the extremes of cold and heat is, so far as climatic temperature
is concerned, unlimited.”

To show how a hot climate really influences mortality, it is
interesting to compare the death rates of Caleutta, Bombay, and
Madras with those of the chief European cities. The ratios given
in the table at the top of p. 17 are taken from the Registrar-
(General's Reports for 1887, from April 16 to August 27, a
period covering much of the unhealthy season of India, They
show the comparative mortality of towns in a hot climate with
those in the temperate zone in the hottest part of the year
and rainy season, and we see that, so far from the hot climate
exercising a baneful influence, as a rule the mortality in Cal-
cutta, Bombay, and Madras is less than it is in European
towns. But, turning to campaigns, troops can even have a lower
ratio of daily sick in the field than in cantonment. Thus, in
1879 and 1880, although the mortality was higher, yet the daily
sick rate was lower as regards the European troops in Afghan-

1stan.

Dnily Siok Rate in Daily Sick Ratoe in
Cantonments. the Field.
1879 o T gn
1880 : . . . a0 75 ans 635

These statistics are those of the European army of Bengal;
but a similar result is shown for the whole European army in

India.
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Mortality per 1000.
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Dr. Dickson, late of the Royal Navy, in an interesting review
of the conditions found in all kinds of climate as he had expe-
rienced them throughout a long service, stated “that a high
a e of health and efliciency can be maintained by Europeans
for @ time in every kind of geographical position.” At all events
he affirms that “on board ship from the Pole to the Equator
there need not be a greater ratio of sickness and mortality than
in one’s own country, provided hygienic principles be carefully
applied in the important matters of air, water, food, clothing,
exercise, and rest.” Dr. Rennie well remarked, as the result of
his observations on the China war, that the conclusion was
inevitable that a vast amount of mortality and disease has been
attributed to climate which is in reality rather the result of
defective hygiene. He found in active operation every one of
those sanitary defects which, a few years before, were brought
under public notice by the Army Sanitary Commission as having
exercised a destructive influence on the health of the British soldiers
serving in Eng_ln.nd. Again, Dr. Robert Jackson held that, with
groper precautions, the troops in the West Indies could be kept

ealthy. Hygiene, in fact, will deprive tropical climates of their

| weapons. We can actually prevent the special diseases of

the tropics, or, rather, it is my opinion that all the special diseases

to be afterwards mentioned are preventable diseases. If so, we

have left only the fact that our men are in the tropics acting

under a temperature which is not their “ optimum.” The army
[
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physician has, then, a second object to aim at—to restrain the
increment of temperature above the * optimum.”

We cannot, indeed, hope that the “ optimum” of the European
will become so adapted to the environment of the tropics as to
become raised, but we can, at any rate, neutralize to a great
measure, if not entirely, the effects of this rise of temperature of
the environment.

To accomplish these results, the following must be the pro-
cedure : —

A. The instrument is the army surgeon, Now, with regard to
the maintaining of the efficiency of fleets and armies by the pre-
vention of disease, ““ the medical officer should, in the first place,
be not only conversant with sanitary science, but with the mode
of its application to the preservation of health under every possible
variety of cireumstance and character.” And not only this, but
he must be acquainted with geographical nosology. Thus, on
starting for any expedition, the * medical constitution” of the
theatre of operations must be studied in its * pathological, tel-
lurie, and elimateric” relations.

B. The material is the soldier. This material must be a
selected material to begin with. The army surgeon starts with
good material in the shape of a body of men in the prime of life
and of sound constitution, and in such a condition it behoves him
to keep it. Much must perforce be done by the soldier himself at
home to keep his body sound, and to aid in this Dr. Michaelis,
of Innsbriick, would have the men briefly instructed in the ele-
mentary principles of hygiene. The material from the very com-
mencement of service must be held in hand with a view to
campaigning first, and to campaigning in hot climates next. It
should in peace time have a considerable period of training in
eamp, in foraging, cooking, marching, &e., for we have to fit our
men for a twofold environment—viz., campaigning per se, and
eampaigning in hot climates. Then, on the outbreak of war, the
main question of prevention will be found to resolve itself under
the following heads:—

1. Selection of men, including acclimatization.
Selection of season.
Selection of transport ships.
Dress and bedding.
The nature of the camp: its site, ventilation, de.
Questions relating to marches,
Food in relation—(1) to work; (2) to hot climates.
Night duties; bivouacs.
9. Questions relating to camp followers.
10, Conservancy and disinfection.
11. The hygiene of the battle-field.
12. The hygiene of beleagured posts.
13. The etiology of army ‘dfszmaes, and their prevention.

1 propose first, then, to indicate the steps to be taken to
procure a healthy environment to the soldier. I shall then
enter into the etiology and prevention of the chief diseases affect-
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ing hot regions. Before proceeding to the general question of
selection and environment at the outset, a few remarks may be

made on the nature of those diseases incidental to tropical cam- Nat":m’l“r
paigns. They have certain features which strike the observer ab gcfices.
once. First, they are all eminently preventable ; secondly, a large
proportion of them are propagated by human intercourse ; thirdly,

in the absence of sanitary measures they are apt to take on an
epidemie form ; and lastly, a large number of them are probably

due to a living organism.

We have thus, to start with, ground to act on ; for (1) in the first
group, purely preventable, but not propagated by human inter-
eourse, we have but to study the conditions of the life-history of
the disease in order to see what is necessary to annihilate these
eonditions. Such will be shown to be the line of prevention in
malaria. (2) In the group directly contagious, we have to pre-
vent human intercourse, and at the same time act on the con-
ditions of life of the ferment. Again,in the group (3), infectious
as distinguished from contagious, answering in a measure to the
miasmatic-contagious group of the German schools, we have also
to prevent human intercourse, inasmuch as it acts indirectly, so to
speak, by carrying the poison in the intestinal discharges. Here
we have to act on these discharges. This class, moreover, is by
some held also to spread by direct personal communication.
Looking, however, to diseases of campaigns in hot climates as
a whole, we find two broad indications writ in unmistakable
type—viz., 1. To disinfect : that is, to act against and anni-
hilate the poison ; and 2. To prevent human tntercourse with the
sick.

The Germ Theory.—The history of the diseases I shall treat
of is intimately bound up with the grand discoveries of recent
years. These discoveries, moreover, have opened to us a vista of
preventive treatment undreamt of not many years ago. The
subject is yet in its infancy, but it is a field in which the army
surgeon of the future can reap a golden harvest. “A study of
the chief tropical diseases would show how many of them . . . .
are connected with micro-organisms, which are found in the air,
the soil, and the water. The study of these micro-organisms had
become a study of prime importance, more especially as not a few
had been proved to be closely dependent upon them.” Now, to
prevent epidemic disease of any kind, we must cast aside all
notions of atmospheric waves and the like asylums of political
medicing; we can never hope to prevent devastating epidemics
on such principles. The limitation of epidemics must rather be
founded on the natural history of the diseases as recorded by
modern science.  In the first place, we act according to the indi-
eations given on a preceding page, by avoiding the times and
seasons any disease particularly affects, by rejecting individuals
especially predisposed to it, &e. In the next place, we act directly
on the ferment, itself, either by so modifying the ferment as to
render it harmless, or by imparting to the blood prophylactie drugs,
k:ll].mg such ferment or preventing the changes it would set up.

2
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Under the first head, we allude to vaceination and inoculation ;
under the second head, to anti-zymotic medieation.

In concluding this chapter, I would earnestly insist on the
necessity of a free hand being granted for all the preventive
measures against disease arising in a campaigning foree. For, in
the first place, prevention can overcome the chief effects of the
most unhealthy country, and, in the second place, disease arising
in an army in the field can frustrate the objects of a campaign.
How foreibly was this shown in the expedition to Walcheren in
180g! Waleheren has been described as a pestilential swamp :
the diseases met with were chiefly malarial fevers and dysentery,
and therefore this example may be fitly brought forward in con-
nection with tropical campaigns. Here, notwithstanding the
published account of disease met with in the former campaign of
1745 by Sir John Pringle, we find our officers perishing at the
rate of 181 per rooo, and a total loss of life of 8coo. Within
three months more than half of the garrison of 18,000 died or
were invalided, and finally the place evacuated after four months.
Subsequent parliamentary inguiry showed, amongst other things,
deficiency of stores and a totally inadequate supply of Peruvian
bark. “Nothing in the shape of preventive measures seems ever
to have been contemplated.”

Lastly, T would urge the great benefits that must arise to an
army at large, not only in peace, but also to a greater extent in
war, by preventive work on the lines of the germ theory. Secoffers
at such an opinion there may be. To such I reply, in the words
of the illustrious Virechow, who, in speaking of the relation of
bacteria to infectious diseases of the army, states that ‘it is pre-
cisely military medicine which is bound to share largely in their
value and significance.”

J
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CHAPTER II.
SELECTION OF TROOPS.

I~ the selection of troops for any tropical campaign lies a vital
point for the success of that campaign. Various elements enter
into this question, of which the chief relate to the following points :
—The temperament and diathesis of the individual ; the age ; pre-
vious service and seasoning ; previous residence in a good climate ;

vious medical history; and raceselection. I will now indicate
briefly the data in respect to the above headings.

The subject of temperament and diathesis in relation to service
in the tropics has been exhaustively treated by Dr. Moore, late
Surgeon-General of Bombay. No other writer has so clearly laid
down the prineiples of selection of men for tropical service, and
to him I am indebted for the remarks that now follow. As
rezards temperament, Dr. Moore urges that this factor should
engage our attention at the outset ; he shows that there is in man
an original susceptibility to various ailments more or less con-
nected with this factor. The following is the result of his long
experience in India. The sanguine temperament has been found
to be associated with a general tendency to congestive affections,
to the rapid and irregular development of disease, to head affec-
tions, hepatic abscess, and scurvy. Though the subjects of it are
charzcterized by active muscular systems and high animal courage,
they yet live at high pressure, and cannot sustain slight exposure
to noxious surrounding influences. The nervous temperament is
peculiarly sensitive, but there is much energy and capacity of
endurance of long fatigue, privation, and exposure. Men of this
temperament are, however, prone to disease of the nervous system
and hepatic affections. The bilious temperament is the one de-
serving of most attention regarding our present purpose: here
the frame is powerful, and the individual possessed of great en-
durance ; he has the least sensibility of all to morbid disturbances
and external impressions, As regards the term “ bilious,” Dr.
Mﬂ?rﬂ shows it to be a misnomer, there being in reality no extra-
ordinary tendency to liver affections, except in the extreme form
—the melancholic. The bilious temperament possesses the good
{Iiilﬂ.]ltlE'H ('Ilf the nervous without its Erri,tuhi]it}r‘ and of the :-m,ngui_m'.
without its susceptibility to external impressions,  Finally, in
t}u_'.: lymphatic the power of resisting disease is very inferior,
whilst at the same time the tendency to liver and digestive de-
rangement 1s great. Now, during the lapse of ages, the Aryan
rice has gradually assumed the bilio-nervous type of temperament.

#
1. Tempera-
ment.
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Such, then, having been the effect of climate on the Aryan ori-
ginally coming from the North, it would seem theoretically correct
that men of the bilious, or bilio-mervous, type would be the best
suited for the tropics. And, practically, such have been found to
enjoy the best health, and to withstand longest the enervating
climate of the East. But there must be no tendency towards a
predominating nervous type ; the bilious must be tempered only
by the nervous, or not at all, “Nervous” individuals are espe-
cially prone to all maladies, and especially to the nervous and
hepatic. Next to the bilious, or bilio-nervous, temperament, the
sanguine is the most fitted for a tropical life; but, be it remarked,
only for a short period, as such a constitution is liable suddenly
to give way. The lymphatic temperament is not to be recom-
mended.

». Diathesis, A8 regards diathesis, Dr. Moore advises the rejection of all men
possessing a rheumatie, scorbutic, or malarious history. The
wisdom of this advice will be apparent later on. Meanwhile, it
may be stated that men with a family history of rheumatism
should be rejected for a tropical campaign, not only on account of
the relationship of rheumatism to scurvy, but also on account of
the tendenecy to heart disease, which tendency would be un-
doubtedly heightened during the fatigues and exposure necessary
to a campaign.

3. Age. The third factor to be considered is that of age. Viscount
Wolseley, it is well known, urgently demands young soldiers. In
his article in the Nineteenth Century for March 1881, he states
that young non-commissioned officers are as essential as young
privates. But the whole history of campaigns, and the experience
derived therefrom by medical and combatant opinion, seems to
me to lie in the opposite direction. Let us therefore consider
some of this evidence.

Egypt, During the war in Egypt in 1798 to 180z, troops were sent

1798 11802 from India.  Sir John Burgoyne relates that ¢ the 68th Regiment,
which came from Bombay, was chiefly composed of boys, and that
on the passage fever broke out amongst them, and that they lost
nearly half their number, and continued so unhealthy that they
were re-embarked and sent back to Bombay ; whilst the 61st were
nearly all old soldiers, and owing, it is said, to the striet discipline
and care of Colonel Carruthers, although they were over goo
strong, and had been 16 weeks on board ship, when they landed
at Kossir had only 1 man on the sick list.”

First Sikh In the first Sikh war, the great Duke, commenting on the attack
war. of the 8oth Regiment on the guns at Sobraon, stated that such
an attack could only have been performed by old soldiers.
Peminlas In the Peninsular war, Sir James M‘Grigor’s statistics point in
Ak the same direction. In nine months the 7th Regiment lost 246

men, the recruits at the rate of 478 per 1oc0, the old soldiers at
that of 67 per 10oo—a sevenfold loss on the part of the recruits.
In the 4oth Regiment, again, the young soldiers suffered a four-
fold loss. Sir Wim. Aitken quotes his opinion, which is as follows :—
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“ Clorps which arrived for service in the Peninsula were always
ineffective and sickly in proportion as they were made up of men
who had recently joined the ranks; he found that oo men who
had served 5 years were more effective and more to be depended
on than a regiment of 1000 men who had just arrived and who
were young recruits, lads unequal to the harassing duties of
irﬂd'ce—au experience, he says, which is still more true regarding
in."’

In the medical history of the Looshai campaign it is expressly Looshai.
stated that the results showed the greater efficiency of the old
over the young soldier. He bore fatigue and privation better,
and was much less liable to sickness.

Surgeon-General Moore, of Bombay, has placed on record how Afghan.
he had to weed out a large number of young soldiers sent to India j‘é;‘é‘;h
for immediate service in Afghanistan—* young soldiers who
were unable to bear the passage down the Red Sea, which had
utterly unfitted them for the toils of an Afghan campaign.” Sir
Thomas Crawford, the present Director-General of the Army
Medical Department, in summing up the effect of short service as
regards climate, states that in this war the young soldier con-
trasted unfavourably with the vlder, as far as susceptibility to
climatic disease was concerned. He became inefficient in the
field from lack of power to withstand fatigue and hardship. The
adult matured soldier possessed far more power of endurance.
For a short period the younger man is as good as the older, but
for a long and sustained effort he is not. Finally, Dr. Crawford
considers that for service in the field a soldier under 23 years of
age 18 relatively insufficient.

But as the outcome of his large experience in war, the opinions
of Sir Frederick Roberts are still more valuable. 1In his speech
at the Mansion House on February 14, 1881, he conclusively
pointed out the weak points in the short-service system, and-the
- results as shown in the Afghan war, He showed how men in-
tended for service abroad did not remain a sufficiently long time
with the colours; how absolute boys were often accepted by the
recruiting authorities, and sent abroad before they were matured ;
how non-commissioned officers were discharged from the service
just at the period when they were most useful; and how a
battalion, when ordered on service to India, was hastily completed
b:?'*dm'fts of the youngest soldiers from other regiments, with
which it had no local ties or connection. At the outset of the
campaign, the Kurram column at first indeed had only one British
regiment, composed of a number of *untrained boys.” By the
time the force had reached Kurram, a distance of only 70 miles.
t.hls'regllment. had dwindled down to a * weak half-battalion.”
Agam,‘ in th:a great march from Cabul to Candahar, as will be
noted immediately, the men who fell out in the British regiments
were those of a :'.lmft of recently joined young soldiers.

W hﬂfﬁ, _then, 18 the age most suitable for a tropieal campaign
The opinion of a large number of authorities is singularly una-
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nimous. As regards transmission to India, the Army Sanitary
Commission advised that no one under =2 5 years should land in
that country. Dr. Hewlett, the Banitary Commissioner for
Bombay, and Surgeon-Major Welch have also urged the same,
Morache is emphatieally of opinion that the ages from 25 to 35
are the best for campaigning in the tropics. He adduces in
support all the recent experience of the French army in Tunis,
Madagascar, Tonquin, and Formosa. The evidence derived from
the Mexican campaign agrees with the latter. The experience of
the French army in Algeria is to the effect that none but fully
formed men should be sent to tropical climates. As at the age of
25 the French soldier passes into the reserve, Morache advocates
the formation of a special force of men over 25 for tropical service.
Lastly, Sir Frederick Roberts, in advocating the vital importance
of old soldiers, defines the term as embracing men of from s to 12
years' service.

There can, then, be no doubt that the age of 25 is the age
most suitable for campaigning in the tropics. But, as a necessary
corollary, it follows that no men should be sent to India under zo
years of age. As the result of Sir Frederick Roberts’ speech, it
was ruled that no man should be sent to India with less than
one year's service, unless he were over zo. It is imperative that
this should be adhered to. Sir W, Aitken, of the Army Medical
School, remarks, in his work on the recruit, that “ some years ago
it was given to be understood that none would be enlisted for
service in India under 20, and finally under 1g years of age, unless
for special reasons ; yet what do we see in the records of 18737
Over 35oo lads under 20 years of age serving there! and with
what dire results to them the influence of age on sickness and
mortality abundantly shows.” He also shows that the proportion
of lads serving in India under zo years of age is on the increase
even, for in 1883 the ratio was 2o0.5 per 1oco, whilst in 1885 it

was 36.5 per 1ooo. The alterations in the terms of enlistment as °

regards foreign service in the British army since Sir Frederick
Roberts drew attention to the subject have materially amended
the conditions of its strength. Instead of being enlisted for 6
years' army service and 6 years’ reserve, with the option of going
into the reserve under certain conditions after 3 vears, in the
case of men ordered abroad the service in the army is 8 years
with 4 years in the reserve, or, in the event of war, g years in
the army with 3 in the reserve. In concluding the question of
age, it will be well to show that the ages of 25 and upwards, on
anatomical and medical grounds, are the most suitable for cam-
paigns.  As regards the anatomical grounds, let us consider the
date of the completion of ossification of the bones of the skeleton.
The epiphyses of the spinal vertebra arve not wholly united till
the 25th year; there is not complete union of the sacral pieces till
the z25th—3oth year; the sternal epiphysis of the claviele is not
united to the bome till the 25th year; the acromion to the
scapula till the 22nd-z5th year; the cartilage of the base of the
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scapula and the epiphysis of the glenoid cavity are united at the
25th year; the shaft of the humerus grows till the 2sth year;
the component parts of the hip-bone unite about the 25th year;
the lower part of the thigh-bone about the 2oth—25th year;
the upper epiphysis of the fibula at the 24th year.

Again, with regard to the viscera, the heart is not matured
till the 25th, and the lungs not till the same year.

Thus, the history of the development of the human frame shows
that we do not have a perfect individual till 25 years, and even
at that age some parts not completely matured. -

With regard to disease, the younger the man the greater is
the incidence of disease, especially of those maladies likely to be
met with in campaigns. In 1879 in India the total death rate
for fevers per 1000 at different ages was as follows:—At the
age of 24 and under (strength, 22,531), 9.63 per 1000 ; at 25 to
2g years (strength, 19,028), 5.83 per 1000; at 3o to 34 years
(strength, 8987), 4.45 per 1oco; at 3o and upwards (strength,
7025), 2.70 per 1ooo. Again, as regards length of service, in
men up to z years' service the mortality was 11.77 per 1000;
from 3 to 6 years' service, mortality 5.34 per 1000 ; from 7 to 10
years' service, mortality 3.10 per 1occo; 10 years and upwards,
mortality 3.03 per roco. (Report of Army Commission.) As
regards enteric fever, the special liability of young men to the
disease is greatly increased by service ; thus, in 1879 the ratio of
mortality in the armies of Bombay and Madras was 1.93 and
1.44 per 1ocoo ; whilst in the force of Afghanistan it was 6.84
per 1oco. In Tunis, the men of the French army chiefly affected
by disease were of the age of 22 or 23; in Tonquin and Formosa,
again, dysentery and malaria chiefly seized the men of these ages.
So much, then, for the question of age.

The valnable statistics of Dr. Bryden especially indicate the s Previous
adverse effect of sending troops on service on first landing in yropice ana
India. The experience of the British troops of the army in seasoning.
India in 1858 places before us the results that may be expected
to follow exposure in the field on first landing in India. Up to
1864 no fresh regiments came to India to take the place of those
whose service there had expired. Dr. Bryden gives the following
statistics :—

: Hatio per 1oco of Army of Itatio of A
Disease. | the War Provinees in IYE;.'E. ;F Fﬂaq}-mr
i Dysentery plios e 3 P ¥
: - 2 3.67 12.58
| Heat apoplexy : - %?.?? 4‘2'3
jovers - ., 18.57 , 6.58

This excess in the army of the war provinces was evidently
not due to the fact that it was in the field, for, on comparing it
with the army of 1858 as a body, we find the following results :—
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Died out of each 100 Deaths in 1858 and :359..

Disease, Pocia s Sfian | e, o)

Army of War Provinees | A [:Bs8 |

4 in 18z8B, ; :ungu?-a.iiy:s : Axmy of 1859,
Dysentery . . 38.71 2868 | 3561
Heat apoplexy ; . 21.92 20.42 | 12.54
Fevers . - : X 21.63 21.24 | 18.65
Total : . 82.26 8o.44 | 66.80

Here it will be seen that there is very little difference between
the army in the field and the army as a whole in 1858,

Again, the daily sick rate of the army of 1858 in the field as a
new body under exposure is compared with the average of the
army of the 1o years 1860-6¢g ; the respective ratios being 117.8
and 6.71. Lastly, statistics show the same excess in the case of
new regiments cantoned in the same station in the same year
with older regiments ; the excess in the aggregate of examples
Fﬁﬂulatad was as 84 to 52 on the average of the year; or, more

}P__.

New Troops. 0ld Troops.
Admission rate ; : . 2026.8 1210.4
Daily sick : . . r  f.a 52.4
Death rate excluding cholera . 43.7 13-7
Death rate from cholera . < 488 7.2

As regards the selection of troops located in an “ intermediate ”
climate, Laveran holds it unadvizable. He states that in Mexico
the troops from Algeria furnished more sick than those coming
direct from France. Morache also relates that his experience
leads him to conclude that men starting perfectly healthy from
France resist tropical disease the better the less the period that
has elapsed in an “ intermediate ” climate.

Let us next consider the question of * seasoning.” This factor
is also intimately bound up with previous service in the tropics
and the age question, but yet a few words eoncerning the process
of “seasoning ” per se may be here given. By this process all the
weak elements of a regiment are eliminated, By * seasoned”
soldiers we do not mean men seasoned in tropical disease; as we
shall see, previous malarial or bowel disease predispose to further
malarial or bowel disease. But by seasoned soldiers we mean
men with their weak elements already weeded out by the effect of
tropieal service. In the fatal Ashanti expedition of 1863, Dr.
Gardiner portrays the results of seasoning and of non-seasoning.
The 4th W.I. Regiment was sent on service before it had been
1z months in existence. It consisted both of young and unformed
recruits and of old men. It broke down. On the contrary, the
2 companies of the 2nd W.I, Regiment that had come up in 1862
from the Gtambia bore the climate well, for they were seasoned
soldiers.

The great march of General Roberts showed well the effects of
seasoning. The force employed was probably the finest that ever
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took the field in India. With a small exception, the troops had
been thoroughly seasoned by the hardships they had previously
undergone, and, as a marching body, were unsurpassed. There
was, however, one weak spot. General Roberts caused daily a
report of the regiments to be brought before him, in order to
judge whether the work was too great. He found that, of the 3
British regiments, the number of men falling out was greatest 1n
the 72nd. Further inquiry showed that a limited portion of the
regiment only was affected, and that this portion consisted of a
newly arrived batch of men. These had necessarily not had the
previous training of their comrades ; they were also far younger.
In the medical history of this march, Dr. Hanbury pointed out
that, whereas the g2nd and 2-6oth Regiments daily improved in
their marching powers, the 7znd fell off. “The large proportion
of young soldiers in this regiment swells its non-effective list.”
The older men of the 72nd improved like the gznd, but the young,
recently arrived, and unseasoned soldiers fell out. Hence, again,
we see that, for endurance, we must have matured soldiers.

Previous residence in the Hills is a point in favour of sending a
regiment on a campaign. In the Indian contingent for 1882, the
7-1st R.A., from a hill station, was by far the healthiest corps
among the European portion of the force. Their admission rate
to hospital was only 98.2 per 1coo, as compared with the general
admission rate of the European force of z10.74. It was even
smaller than that of the native regiments, 122.44. The effect of
previous residence in unhealthy plain stations has been shown in
many campaigns. Even in temperate climates the same bad
effect oceurs. “ At Walcheren a large number of men had already
gone through exhausting service in the preceding years, and in
the Crimean war those who formed part of the Bulgarian army
suffered to a greater extent than the men who went to the Crimea
direct.”

Every regiment must be medically inspected as to its fitness
before going on service. Especially is the medical history of the
regiment to be examined as regards malaria. As will be more
particularly pointed out under Malaria, all men with a strong
malarious history should be rejected, not only on account of
malaria per se, but becanse of the weakened state of the heart
induced by it. The functional weakness of the heart will persist
after the malarial attacks have passed off, and those affected will
be unequal to the strains and hardships of a campaign. The
eﬂ‘i-?u‘-.-nn?* of an army depends on the efficiency of the men com-
posing 1t; weak links in the chain are not only harmful of
themselves, but hamper the whole machine by detaching else-
where healthy units to do their work. How great may be the
CONSEqUences r:-_f a want of preliminary inspection was shown in
the _A.I-m expedition as regards the transport corps.  Composed of
coolies from Golaghat, who were ecachectic and anwemic from
previous work in a malarious country, the corps was not medically
inspected before the eampaign, and fully one-third broke down.
In this respect the preliminary marches of a eampaign are often

5. Previous
residence in
the Hills.

6. Previous
medical
history.
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ot service. Thus, in Abyssinia, the first few marches found out
the weak men, and so the authorities were enabled to eliminate
them in time before proceeding to the highlands.

goRee Again, much sickness is due to bad selection as regards race
selection. Up-country native regiments in India have been
brought down to serve on the north-east frontier of India, where
the climate, food, and general environment ave totally different to
their former experience. The up-country Sepoy does not enjoy
good health in Bengal. Sir Ranald Martin shows how, after two
or three years’ residence in the lower provinces, the robust up-
country Sepoy wastes, and falls a vietim to the fevers, dysenteries,
and diarrheeas of an unnatural climate. This was well exemplified
in the first Burmese war, where the Sepoy of the higher region
was transferred to the malarious regions and marshes of Arracan,
Hence, for the north-west frontier of India, Punjab regiments are
indicated ; for the north-east, Assam regiments. Such are at once
at home in the respective countries; the conditions of warfare
as well as of climate come more naturally to them ; thus, for
instance, clearing away jungle, hutting, &e., would be no new
condition for the men thus chosen for the north-east frontier.

For service outside India, as regards native troops, the Punjab
vaces are indicated. From caste prejudices, the Hindustanis are
unsuited ; the nature of their food also renders them less capable
of suffering the hardships of war,

Finally, although the selection of the material is of vital import-
ance, yet, if other data be neglected, an expedition will come to
grief. Every detail in hygiene must be attended to; otherwise,
after a time the most splendid force will be shattered equally with
an inferior body. Thus, the picked men of the Caucasus availed
in no degree to avert the disasters of the Turcoman campaign.

Acclimatization.—A few words may be stated on acelimatiza-
tion. The subject is confessedly difficult. As we shall see in
the special part, individuals ave * acclimatized ” in some cases to
certain diseases—e.g., yellow fever, by having lived in the