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Diagram Z.

Eepresenting the Relative Mortality of the Foot Guards, and of the English Male Popula-

tion at corresponding ages.

Eepresenting the same comparison for the Army at Home.
Representing the Relative Mortality of Males of the Soldiers' Ages in Healthy Districts

and in the Army at Home and Abroad.

Representing the same comparison as regards the Male Population of England and
Wales.

Shewing the number, living and dead, at the several ages from 20 to 40 among, 1, English

Soldiers. 2, Englishmen. 3, Englishmen in Healthy Districts.

Representing the loss by Death and Invaliding, 1, in the Army at Home in its present

state. 2, in the Army at Home in an improved state.

Representing the Relative Annual Mortality from all causes, Zymotic Diseases, Chest and
Tubercular Diseases, and other Diseases in the English Male Population, aged 15—45,

and in the Infantry of the Line, serving at Home.
Representing the Relative Mortality, from different causes, of the Army in the East in

Hospital, and of the English Male Population, aged 15—15.

Representing the Annual Rate of Mortality per 1000 in the Hospitals of the Army in the

East for each month, from April 1854 to March 1856, compared with the Annual Rate

of Mortality in Manchester.

Representing the Relative Mortality from Zymotic Diseases, Wounds, and all other causes

in the Hospitals of the Army in the East for each Month, April 1854, to March 1856.

Showing the Annual Rate of Mortality per cent, on the Sick Population at Scutari, from

October 1, 1854, to June 30, 1855.

From the difficulty of introducing a sheet, of sufficient size, to represent such a Mor-
tality into the folio, this figure has been projected on a tenth part of the scale of the

other figures in the Diagram. Had it been on the same scale the longest Radius, repre-

senting the Mortality in the Hospitals for Pebruay 1855, would have projected 40
inches from the centre of the circle

!

Illustrating the Relative Density of Population in London, in East Loudon, and in the

Quartermaster-General's Plans for Encampment.





Description of Diagrams of the Mortality in the

British Army.

DIAGRAMS are of great utility for illustrating certain questions of vital statistics by

conveying ideas on the subject through the eye, which cannot be so readily grasped when

contained in figures. This aid has therefore been called in to give greater clearness to the

numerical results in the body of the Report and in the Appendix.

Diagrams have been prepared illustrative of the comparative health of men of the army

ages in England and of soldiers in Barracks on Home Stations.

Likewise diagrams showing the same comparison for the whole army at home and

abroad.

These several diagrams give the comparison of the life of the soldier with the life of the

civilian at the same ages in time of peace.

There is another set of diagrams showing the same comparison in time of war.

Two other diagrams exhibit the chief classes of disease in both sets of diagrams. We are

thus enabled better to understand how far it is within the power of preventive science to

diminish the risks to which the soldier is exposed, whether at home or in the field.

Diagram A shows the relative mortality of the Foot Guards and of the English male

population at the corresponding ages.

It must be remembered that the Guards are, physically, the very select out of the Diagram A.

population. Any impediment or disease is enough to prevent a man being taken for military Table A &B.

service. And none but the strongest and best looking recruits are accepted by the Guards.

The young Guardsman is, in every sense, a " picked " life, and would be considered as a

first-class life by any insurance office.

As soon as the recruit enters the service he is placed under the entire control of educated

officers : his diet, cleanliness, personal habits are strictly attended to : he is lodged in barracks

which have cost the country far more than was the relative cost of the house in which he was

brought up : he never leaves the country in time of peace, but passes from his town-quarters in

London to his country-quarters at Windsor or at Chichester, and whenever he suffers from die

slightest ailment his medical adviser is instantly beside him : he has hospital accommodation,

medicine, attendance, and every necessary comfort immediately.

One would say that of all men a soldier in Her Majesty's Guards was the most likely to

enjoy perfect health and long life.

The men that were rejected when the Guardsman was selected have passed back into civil

life. The civil population has lost a certain proportion of its good life which has gone into the

army, and it has received back those lives which were not good enough for the army. The

civil population has had all the loss, the army all the gain.

Let us now see how the Guards die off under the, apparently, very favourable circumstances

mentioned.

Diagram A consists of alternate black and red Hues of different lengths. The black lines

show the proportion of deaths per annum among 1,000 of the civil population for each 5 years

from 20 to 40. The red lines show the proportion of deaths per annum among 1,000 Guards

for the same ages. The excess in length of the red line over the black line in each pair of

lines shews the excess of deaths among the Guards. There is however an important difference

between the relative value of the black and red lines which must be noticed, otherwise the

mortality in the Guards, great as it is, might appear less than it really is. The black line exhibits

all the deaths in the civil population which occur between the ages of 20 and 40, but the red

line does not exhibit all the deaths which occur among the men who had been selectedfor the

Guards. Every year between the ages of 20 and 40, men are rendered unfit for service by

organic disease, and are discharged to die among the civil population and to raise its rate of



mortality. These are included in the black line, and are consequently not shown in the red line.

These deaths are in fact deducted from the length of the red line and added to the length

of the black line, so that in the comparison the Guards have a double advantage from their men
who die invalided.

The Guards, though the most unhealthy corps in the home service, is not the only one

which suffers a great excess of mortality. All the army on home service suffers, though in a

somewhat less proportion.
Diagram B. This is shown in Diagram B, where the black lines again exhibit the mortality among
Table A & B. the general English population, and the red lines the mortality among soldiers on home

service. The excess of length in the red lines shows the excess of mortality among the

troops, subject to the same correction as to invaliding as has been already mentioned for the

Guards.

The whole army, like the Guards, consists of carefully picked lives. To show the full

bearing of this fact in any comparison between the health of the army and that of civilians, it

is necessary to state that, of the civil population at the recruiting age, a certain part is unable

from illness to present itself to the recruiting officer : that deaths among that part go to

raise the civilian mortality : that of those who do present themselves for recruits, a third part

at least, though probably a much larger proportion, are rejected as unfit for service : that of

those rejected at least a fourth pail are suffering from diseases which shorten life. The lives

rejected are thrown back into the general population ; but notwithstanding this process of

selection and the apparently favourable circumstances under which the troops are placed, we
have from some cause or other the extraordinary results exhibited by these diagrams.

Diagram C. The wide extent of the British Empire, and the great variety of climates it presents, as

TablesC—a, well as the topographical peculiarities of our various colonies and possessions scattered over the

C—l. -whole earth, would lead us to expect a higher rate of mortality among soldiers born in the

British Islands, when these soldiers are sent on service abroad, than would exist among the

home population at the same ages.

This difference is represented in Diagram C, which exhibits the mortality among English-

men of the army ages, living in healthy districts, and the mortality of the whole army at home
and abroad for the same period, subject to the same correction for invaliding.

Diagram D. Diagram D shows the same fact with regard to the army and the general male population

TablesC—a, of England at the army ages.
v - In some years it will be found that the mortality in the troops is from 5 to 6' times greater

than it is in civil life, as represented on Diagram C.

Diagram E. These facts are represented in another way in Diagram E, each parallelogram of which

Tables E

—

a, represents the total sum of life among 10,000 men, between 20 and 40 years of age, entering

E—6. the army, and remaining on home-service, and among the same number of Englishmen taken,

first, all over the town and country districts, and, secondly, in the healthy districts at home
at the same ages. The left-hand Hue of each parallelogram shows that all start alike ; but

the black wedge, which represents the progress of death among the various classes, it will be

observed, has a very different slope in each separate parallelogram.

The proportion of death increases and that of life diminishes, in a very different ratio and

to a very different extent in each.

The mortality is greater and its progress more rapid among the English male population

generally than among that in healthy districts.

The general population has lost a third more by the time it arrives at the age of 40, than

the healthy population has, while the soldiers have lost above a third more of their numbers

than the general population, and more than twice as many as the healthy population.

Each parallelogram also represents the total money value of 10,000 men between the ages

of 20 and 40, as well as the loss of value from loss of life at each succeeding year between the

two ages. It further shows the relative value of the amount of life in the army as contrasted

with that of two classes of civil population, passing on from 40 years to the succeeding period

of life, from which it will be seen that while among healthy civil populations about 8,500 lives

out of 10,000 survive the wear and tear of the ages between 20 and 40, and thereafter add

their quota to the wealth of the community, only 6,900 of the army lives are available for the

same purpose.

It may be said that the nation loses the money value of the excess of mortality existing in

its general population over that of the population in healthy districts.

In the case of the army, the country incurs great expense in educating the soldier for

his duties, and it is difficult to estimate the value of a good soldier, for he can hardly be

replaced. In the present state of sanitary knowledge, it may be fairly stated that the whole

excess of money loss between that in healthy districts and that in the army, as represented by

the difference in area of the black wedges, might be saved to the tax-payers of the country.
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The general community incurs a still further loss of productive labour, became it *i I bo
>

.een

that the number of lives at 40 years of age returned iuto the general civil population s«PPO^ng

that the average age of discharge from service is 40 years), is much smaller in he arm than

the proportion which survives in the healthy civil population -and the productive f»™oftha

country is further taxed for the support, by poor-rates and otherwise of a large propoition ot

men, temporarily or permanently disabled by diseases contracted in the service.
Diagram F.

The loss from invaliding has been already referred to as a serious cause of meffic ency g™

in the army not shown in any of the preceding diagrams. Diagram F has ^«™S*? F-6, F-c.

from Tables F-a. F-b, F-c, and F-d, to bring under one view the whole loss su ained. F_ rf .

This is shown in No. L, on which the black wedge represents the deaths, he J^^ffJ^
loss from invaliding, and the two wedges conjoined the total loss from both causes m an army

of 200,000 men between the ages of 20 and 40. No. II. represents what the oss would be

if the army were as healthy as the civil male population, and by comparing the red areasid
;

both

diagrams the great loss of efficiency in the army in its present state becomes moie apparent.

Under the present system No. 1, 10,000 annual recruits would be required to sustain a torce

of 141,764 men, while under the improved conditions as to health indicated on No. li, 10,000

annual recruits would sustain an army of 166,910 men.

These diagrams then show the loss of life, of service, and of money value entailed on the

country by the neglect of sanitary measures in the army m time of peace.
Diagram G.

It is in the highest degree important to show the classes of disease from which the great ^ ^
losses in the army in time of peace arise, for it is in this way alone that we can ascertain

whether, and to what extent, we can mitigate or prevent these diseases by known sanitary

precautions.^ ^ on Diagram G repre8CTlt the cl sses of mortality from disease

most prevalent in the Infantry on home-stations, as compared with the extent ot the same

types of disease in civil life at the same ages. ,

The excess of length in the army parallelogram shows the total excess of mortality ra the

Infantry over that in the civil population. . nI vfQ i;t,,

We are at once struck by the remarkable fact that more than seven-ninths of the mortality

in the Infantry are due to two classes of disease alone,—namely, to zymotic d,seases such as

fevers, cholera, diarrhoea, and to chest and tubercular diseases, such as consumption, Sc.

In fact the mortality from chest and tubercular diseases alone, in the Infantry on h«»me

service, exceeds the total mortality from all causes among the civil population at the same

a«res ; while the deaths from zymotic disease are above double what they are in civil lite

Acrain, chest and tubercular affections are the scourge of the civil population and yet

the civil population suffers less than one-half the mortality from these diseases that occurs

in the Infantry, while the deaths from zymotic disease in the Infantry nearly equal the total

deaths from chest affections in the civil population. It is necessary here also to repeat that

while the area in diagram G representing the mortality of the English male population exhibits

all the deaths from each class of diseases, the area representing the Infantry mortality does not.

It takes no account of men discharged by reason of chronic, tubercular, and chest diseases whose

deaths taking place after discharge among the civil population, go to swell the mortality trom

these diseases, such as it is shown in the area which represents the civiliau mortality.

These diagrams, then, exhibit clearly the frightful mortality continually going on in the

British army, and the classes of disease to which this mortality is to be attributed.

The first question which arises on looking at these diagrams is,-what can be the cause ot

all this? By what possible procedure can it be that the elite of the British working popula-

tion can be so guided as that such a result shall follow ? Is there anything in the food, clothing,

duties, habits of the men to which it can be attributed \ Are the army medical men less

skilful in their profession than those in civil life % To every such query we must reply that

there is, on the contrary, everything in the soldier's favour in these particulars, except

perhaps that he is not sufficiently worked. His barrack accommodation has cost the country

enough of money. There has been no expense spared in that. Can there be anything there

to occasion such fearful annual loss of life % .-,• r \ i

Let us see what sanitary experience teaches as to the causation of the diseases from which

the soldier suffers

.

,. . _ , . , .

1st. Consumption and diseases of that class are the result of breathing foul air contami-

nated by the breath of other persons.
'

It is air polluted in this way which appears to be the

special a*ent which predisposes people to consumptive diseases. How is such a state o the air

chiefly produced ? Very easily -.-simply by crowding too many people into unventilated rooms,

especially into sleeping-rooms. . „ .

If barrack-rooms are crowded and unventilated, and if the atmosphere is close or foul

during the hours of sleep when the system is more peculiarly predisposed to its effects, then you



have the elements of consumption and tubercular disease. If you want to develop the seeds

into activity, all you have to do is to take the men out of such au atmosphere which they have

been breathing night after night, and expose them on guard to wet and cold, and the disease will

soon develop itself.

But mark,—exposure to wet and cold alone will not do it. The Crimean experience

proved this ; and so it is fouud to be daily aud nightly, in night trades and occupations, except

in the case of the soldier.

To know whether the conditions requisite to produce consumption and tubercular disease

exist in barracks, it is only necessary to read the disgusting evidence given before the Barrack
Committee, and the statements in this Report on the subject, or simply to consult the tables in

the Appendix showing the amount of cubic space allowed to the men in barracks, and to the sick

in military hospitals. It would be difficult to frame conditions more likely to generate such

diseases than those to which soldiers are exposed in barrack-rooms. They are in fact the

self-same conditions as have been determined by direct experiment to be necessary for the

production of tubercular disease in animals.

When a sufficient cause is found it is not necessary to look for another.

2nd. Zymotic diseases, namely,fevers, diarrheal, cholera, dysentery, he, are«known in civil

life to be most intense in their activity where certain local conditions are present

—

First in prominence amongst these conditions, we have again overcrowding and defective

ventilation,—the repeated breathing, in fact, of air already breathed, such air being further

contaminated by moisture and exhalations from the skin.

Next we have emanations proceeding from animal excretions, or from decaying vegetable

matter together with moisture. The want of drainage and the foul state of the latrines and
urinals in many barracks, as described in the Report, are sufficient illustrations of this class

of causes.

There are others of minor importance which need not be mentioned. Those enumerated are

quite sufficient to account for most of the excess of zymotic mortality from which the army on

home-stations suffers. If men returning from foreign service happen occasionally to be more
susceptible to the operation of such causes, they will of course suffer more severely ; but allow-

ance is made in the diagrams for even this contingency, as they do not exhibit any deaths

occurring for the first six months after men have returned from foreign service.

The next query is one which it is almost superfluous to put. It is whether there be any
known means of diminishing this excessive mortality ; and whether there be any hope of

reducing the lines of disease and mortality among the troops, as exhibited in these diagrams,

to the same length as the lines for the civil population 1

The reply is, that the line of the soldier's mortality on home service should, to say the

least of it, never have been longer than that of the civil population, and that it might be

shorter. The parallelogram showing the mortality and disease among the civil population on

Diagram G, is the very one, towards the reduction of which to smaller dimensions the whole

sanitary procedure under every sanitary Act of Parliament is directed. It was the large

dimensions of such parallelograms that led to the agitation which ended in the Legislature

giving a sanitary code to England. And it is hardly credible that it should be necessary at

the present day to advocate similar measures for the army.

There is no reason why with proper sanitary measures the general health of the population

should not be raised to the standard of the most healthy districts of the country, as indeed it

has been in certain marked instances. And why should the health of the army on home service

be any exception, seeing that the personal conditions of the soldier are so much more favourable?

If this were done, and if our home army consisted of 100,000 Guards, we should save nearly

1,500 good soldiers per annum, who from all experience in other cases are as certainly killed

by the neglects specified as if they were drawn out and shot.

By referring back to Diagrams C & D, which represent the armj mortality at home and
abroad, as compared with that of an English population at the same ages, we cannot fail to be
struck with the immense loss of life entailed on the army, and the corresponding cost to the

country from foreign service. This loss is much less than it was in former times. It has been
diminished by various sanitary means ; and there is no reason whatever, why, if intelligent

inquiry were instituted, aud proper sanitary precautions taken, all the lines of army mortality

on those melancholy tables might not be materially shortened.

Unfavourable as those diagrams are to the sanitary system, or rather want of system, in the

British army, they exhibit results which might be considered as in the highest degree favourable

when contrasted with the mortality from disease among the British troops in time of war.

It is at such times that the excessively defective state of sanitary science and practice in

the army becomes pre-eminently remarkable, and leads to the most disastrous results. It is

right, however, to state that such defects are not confined to the British army. All armies

during war have suffered from the neglect of very ordinary hygienic precautions, and some



armies have been all but destroyed in consequence Nearly six-sevenths of the vast army with

which Napoleon the First invaded Russia had perished, or ceased to be effective before the

Betting in of the fierce cold which destroyed the remainder.

The actual losses in battle form a very small part of the calamities of a long war, so much

so that if the excess of mortality caused by disease could be cut off, the loss in action would

be hardly worthy of remark in the comparison.
,

The facts connected with the disastrous Walcheren expedition, as well as the ignorance

and absence of the most ordinary precautions which led to so great a loss of life, are matters of

history But up to the present time the experience of that expedition appears to have led to

no beneficial result, so far at least as can be gathered from the still more disastrous

Crimean war. . „ ,. ,

The linear Diagram H gives the comparative results of the mortality amongst the itaglisn

male population of the army ages, and amongst the soldiers of the British army in the East. The

first short black line gives the mortality from all causes among the English population. the

second Ion" red line, nearly twenty-three times the length, gives the mortality in the army.

For every Englishman of the army ages who died at home, nearly twenty-three died in the

East The proportion of deaths from wounds, exclusive of those killed on the field, during

the war was thirty times greater among the soldiers than among the civil population ;
but even

at that rate the mortality in hospital from wounds did not exceed 3 per cent, of the force,

while the deaths from all causes were nearly 23 per cent, of the force in the field.

When we examine the cause of this great mortality, the eye is arrested at once by the

second loner red line marking the zymotic deaths. The short black line immediately above it

shows the corresponding mortality from zymotic diseases among the home male population at

the same ages.
,

We learn from these two most instructive lines, that for every man of the ages and

numbers who died at home from zymotic maladies, 93 died in the army in the East! The

remaining diseases shown in the diagram are not worth notice. If they were all expunged,

and the deaths from wounds taking place in hospital expunged with them, the fact would remain

that the army in the Crimea almost perished from zymotic disease.

The awful mortality in that noble army is shown still more strikingly by Diagram I. b or the

sake of comparison, the town of Manchester, one of the most unhealthy m England, and one very

subject to zymotic diseases, lias been selected. The small black disc in the centre shows what

would have been the mortality of the Crimean army, had it had been as healthy as Manchester.

Now contrast with this the great black bat's wing on the right-hand of the diagram. I he

whole of that black area outside the small innermost circle shows the excess of mortality in the

army over that of one of the most unhealthy towns in England.

The diagram is in two parts. The right hand part shews the mortality of the army

during the first twelve months of the War from April 1, 1854, to March 31, 1 855.

It shows how healthy the army was when it landed in the East. By comparing the

dates it will be seen that, immediately on the army reaching Varna, sickness and death began

to increase, showing the sudden exposure of the troops to some very unusual causes of mortality.

It will be seen, that the whole time the army was in Bulgaria, it suffered severely—that the

mortality declined when it left that pestiferous region for the Crimea—that from the moment

it broke ground before Sebastopol, in a comparatively healthy district of country the mortality

bewail to rise during October—that it progressed with frightful rapidity during November and

December, attaining, during January 1855, an amount greater than the maximum ot the

mortality of the great plague of London in September 1665.

The diagram gives a pictorial representation of that great Crimean calamity during the hrst

year of the\var. Except, perhaps, in one or two of the mediaeval epidemics, no pestilence ot

which we have any record would form such a picture for eight consecutive months

The left-hand diagram gives the mortality of the second year of the war. It was great,

as will be seen by contrasting its black irregular surface with the small Manchester circle, but

when compared with the first year's mortality it is insignificant. It will be seen that tor the

last three months (but in reality for the last six months, January to June 1856 inclusive) the

mortality retires within the Manchester circle and all but disappears. We have here at a

glance the vital statistics of the Crimean war.

The immense preponderance of zymotic diseases has been already referred to, and a glance

at Diagram K will show that these diseases were the cause of the whole catastrophe. 1 he total

mortality from wounds at Alma, Inkcrmann, and during five months in the trenches, exclusive

of the killed in action, is all comprised in the small pink cone m the centre. The small bkick

patch adjacent comprehends the total mortality from diseases not zymotic. The irregular olue

surface, like the tail of a portentous comet, shows the zymotic diseases, the pests and scourges

of camps and armies now, as they were of cities and towns in the middle ages, before the dawn

of sanitary knowledge.

Diagram H.

Tables

H—a, H—b.

Diagram I.

Diagram K.

Table K,
fig. 1.



The analysis of the second year's mortality is given on the left-hand circle of Diagram IT.

It exhibits an immense reduction in the deaths from all causes except from wounds, the legiti-

mate result of war ; but even to the end the zymotic mortality retains its preponderance, and only

disappears when the army had arrived at its most healthy condition.

On comparing the total mortality as shown on Diagram I. 'with the zymotic mortality in

Diagram K., it will be seen that the very first diseases from which the army suffered (as shown

by the dates) in Bulgaria were zymotic diseases. They were principally fever aud cholera, brought

on by neglect of sanitary precautions chiefly in the first bad selection of camp sites. The first

outbreak began to subside only in September, and continued to decline until the army sate

down before Sebastopol. Auother and far more terrible invasion of zymotic disease followed

that event.

The men were hard worked, but hard work by itself never induced zymotic disease. We
must look for other causes, and these causes once existing, fatigue would co-operate powerfully

with them. The men had no sufficient shelter. They were in want of clothing suitable to

the weather. They suffered from wet and damp. They were exposed to the elements at all

times and seasons. Their food was not sufficiently nutritious nor varied. They had no proper

means of cooking, and little or no fuel, and they could not eat their rations. What wonder,

then, if their very blood got into a disordered state, and zymotic maladies broke out among
them 1 Scurvy and scorbutic diseases appeared at a very early period. Fever, cholera, diarrhoea,

dvsentery increased, so as to threaten the total destruction of the force. The requirements

of hygiene had been disregarded, and these diagrams show the natural results.

During the summer of 1855, as shown on the left-hand diagram, zymotic diseases still

prevailed, though to a comparatively insignificant degree. Sanitary defects in draining,

cleansing, and ventilation, and over-crowding were then the prevailing causes of attacks.

During the winter of 1S55

—

56 all the previous causes of disease had been removed. The

men were well clothed, fed and sheltered. Their huts were properly drained and ventilated,

and nuisances had been removed. The hard work had also ceased.

Compare, then, the right with the left-hand diagram from the months of September to

April ; and no more instructive lesson on army hygiene could be given. The men were the

same, the conditions only had been altered. The requirements of nature had been disobeyed

in every particular during the first winter, and she has left on that diagram an everlasting

vindication of her broken laws. During the second winter, nature had been more perfectly

obeyed, aud the stigma of her displeasure has almost ceased to appear.

In discussing the causes of the teirible mortality of that fearful winter, we must not over-

look another important point, namely, what chances a sick man had of proper care and

treatment.

The medical staff, it is known, exerted itself to the very utmost, and incurred a large

proportionate mortality among its members in consequence. But the accommodation for the

sick in camp was for several months most defective. There were no proper hospitals, and no

suitable beds or other appliances. The suffering from exposure among the sick was perhaps

greater, considering their diseased state, than among the army generally.

The transport-ships were most defective at first, over-crowded and badly ventilated, and

moreover, many cases were shipped in an unfit state for removal, particularly cases of choleraic

disease. There was a great mortality on board the ships in consequence. During the period

of 4J> months from the landing in the Crimea, to the end of January 1855, out of 13,093 sick

shipped for Scutari, 976 died on a passage of only 300 miles, which is 75 per 1000. In

January 1855, there were actually lost on the passage 10 to every 100 received alive. Of

those who landed, two were lost out of every five treated in the Hospitals of the Bosphorus,

during the month of February, and one out of every two at Koulali, the worst of all the

Hospitals ; for, when the sick arrived they were crowded into buildings which had undergone

no sufficient sanitary preparation for their reception. The drainage, ventilation, lime-washing,

and other arrangements were so defective that the buildings were little better than pest-

houses, and the result was, an enormous and needless mortality among the sick, which went to

swell the losses of the army, and to raise its proportionate rate of mortality.

The Scutari mortality was in fact a separate problem and must be considered by itself.

It was the case of thousands of sick removed 300 miles from the causes which had occasioned

their disease, and exposed to another class of risks in the buildings into which they were

received. The buildings were spacious and magnificent in external appearance ; far more so

indeed than any military buildings in Great Britain ; and several of them to all appearance

were better suited for hospitals than any military hospitals at home.

The mere external appearance was, however, fatally deceptive. Underneath these great

structures were sewers of the worst possible construction, loaded with filth, mere cesspools in

fact, through which the wind blew sewer-air up the pipes of numerous open privies into the

corridors and wards where the sick were lying.



The wards had no means of ventilation, the walls required constant lime-washing, and the

number of sick placed in the hospitals during the winter was disproportionately large, especially

when the bad sanitary state of the buildings is taken into consideration. The population of

the hospitals was increased, not only without any sanitary precautions having been taken, but

while the sanitary conditions were becoming daily worse, for the sewers were getting more and

more dangerous, and the walls more and more saturated with organic matter. Some slight

improvements were made in the beginning of March, 1855, but it was not till the 17th that

effectual means were put into operation for removing the causes of disease in the buildings. By the

end of June the improvements were nearly completed, and the proportion of sick had fallen off.

The small diagram (fig. 2) on Diagram K. shows the whole history of that frightful Scutari diagram K.

calamity. It exhibits the annual rate of mortality per cent, on the sick population of the T
g
ble

2

K
'

hospitals. It will be observed that even from the very commencement of the occupation of s '

'

these buildings in October, 1854, and before the sufferings of the winter had begun, the

mortality was very high, although the number of sick was small, indicating the unhealthy

state of the buildings from the very first. Nothiug was done to improve them even then

;

only fresh ship loads of sick were passed into them. The mortality of course continued to

advance. Still nothing was done. Then came the great Crimean catastrophe, and ship after

ship arrived with sick in so susceptible a condition that the foul air of these hospitals was

almost certain death to them, and accordingly, as the diagram shows, they died, in the

month of February, at the rate of 415 per cent, per annum. In 12 months at such a rate

the whole sick population of the hospitals would have perished four times.

The reduction in the mortality after the sanitary works were begun is most striking, and •

it falls eventually in June 1855 to less than a sixth part of what it was when the Barrack and

General Hospitals were occupied together in October, 1854, and to a nineteenth part of what

it was in February 1855. Our General Hospitals have been so deplorably mis-managed in

all our wars that the question has been raised as to whether it would not be better to do

without them altogether The experience of Scutari, as shown on the diagram, proves that

General Hospitals may become pest-houses from neglect, or may be made as healthy as any

other buildings.

The question of these zymotic diseases is of infinitely greater importance during war than

during peace, for no weapons are so destructive of armies in the field as they are. The

slaughter of battles and sieges is cast into the shade by that of pestilence, which during long

wars is the real arbiter of the destinies of nations, for it exhausts their resources more

completely than all other losses in the field.

In a country like ours with a limited population, an entirely voluntary system of recruit-

ment, and colonies and possessions in all climates and latitudes, the question of military

hygiene is rapidly becoming a question of vital importance to the interests of the Empire.

Upon the British race alone the integrity of that empire at this moment appears to depend.

The conquering race must retain possession. Experieuce has shown that without special

information and skilful application of the resources of science in preserving health, the drain

on our home population must exhaust our means. The introduction, therefore, of a proper

sanitary system into the British army is of essential importance to the public interests.

The Crimean experience has proved the whole case, both as regards the disastrous results

of defective administrative arrangements, and the possibility of foreseeing and obviating similar

evils in future.

And it has, moreover, shown that, with troops like ours, whose bravery and uncomplain-

ing endurance of hardships the most severe and fatal, have been the admiration of the world,

England has nothing to dread but the results of her own inexperience and want of foresight.

DIAGRAM Z. .

Illustrative of the Quartermaster-General's Regulations for Encampments.

Diagram Z is introduced to illustrate an important sanitary principle in camping troops, Diagram Z.

viz., the relative density of the population of a camp according to the number of tents pitched Table Z.

on a given area of ground.

The Quartermaster-General's "Regulations for Encampments" of I lth May, 1853, con-

tain three plans for encamping a battalion 850 strong.

In plan No. 1, 60 tents are arranged in 10 lines of 6 tents to a line. Four of the

lines are double, and there are two single lines.
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Plan No. 2 shows a " compressed" order in -which the tents are arranged in 10 double

lines of three tents to a line.

Plan No. 3 has the tents arranged in 10 equidistant lines of six tents to a line.

Fifteen men are allotted by the regulations to each tent.

The occupied area in Plan No. 1, measured from the outer margin of the tents, is

210x36= 7560 square yards.

In plan No. 2, it is 220 x 18=3,960 square yards.

In plan No. 3, the area occupied is the same as in No. 1, viz. 7,560 square yards.

In all the plans the areas given include the spaces between the tents, and they correspond

to what are called the " built" and " unbuilt" areas in towns.

Plans Nos. 1 and 2 are so arranged that each double line of tents corresponds to the " built"

area of a town, and the intervening spaces would represent the " unbuilt" area.

In plan No. 1 the area absolutely covered by two lines of tents, six in a line, and 2 yards

between the lines is, yards 14 x 36 = 504 square yards.

In plan No. 2, six tents in two lines touching each other, cover a space = 12x18
216 square yards.

The following, on these data, would be about the population on the area of the camps

reduced to a common unit :

—

Plan No. 1 = 3-18,000 per square mile.

„ „ 2 = 664,000

„ „ 3 = 347,000

The occupied areas alone, without the open spaces intervening between the rows of tents

are as follows :

—

Plan No. 1 = 1,044,820 per square mile.

„ „ 2 = 1,290,000

Sanitary principles of great importance are involved in the question of density of popula-

tion upon a given area, and the whole subject has accordingly attracted considerable

attention, more especially as it has been found that, other things being equal, the sickness and

mortality among given populations bear a certain ratio to the density. The most densely

peopled towns and districts are generally the most unhealthy. The prevailing diseases are

fever, cholera, diarrhoea, consumption, and other diseases connected with atmospheric pollution.

The air circulates less freely in densely populated districts, and the amount of organic refuse

to be removed is, of course, much greater in proportion to the area where the population is

more densely crowded than where such is not the case.

Enquiries into the density of town populations have shown that the densities vary from

10,000 or 12,000 inhabitants per square mile on the "built" and "unbuilt" area to

175,000 per square mile. In certain districts the population on the " built" area greatly

exceeds these estimates.

Diagram Z shows the comparison between the density of population on the built and

unbuilt area of the whole of London aud on the Quartermaster-General's plans. Each point

represents a human being; the angular spaces the area allotted to each in the different densities,

and the blue lines the distance from person to person.

It will be seen that the least crowded of the Quartermaster-General's plans affords about

a twentieth part of the area per man allotted to each inhabitant of the metropolis ; that it is

about half the amount of that in the most densely peopled part of London ; and that

the population on the occupied area of the camp is above 50 times more crowded than the

population of London.

If the metropolitan area were equally crowded as the camp No. 3 on the diagram, it

would contain 42,000,000 of people.*

If crowded as No. 2, it would contain 81,000,000.

And if the metropolis were as crowded as the occupied area shown in the diagram, it

would hold 127,000,000 or about four times the population of the three kingdoms !

These comparisons will be sufficient to show the great importance of this element of over-

crowding to the health of camps. A great part of the disease and mortality in towns is due

to its operation, and there can be no doubt that in camps formed of unventilated tents and

huts, and overcrowded to such extreme degrees of density, it is one of the most powerful

operative causes of camp diseases.

It may be sometimes necessary in war to overcrowd camps, but it is evidently a measure

only to be resorted to under pressing necessity, for camps can only be crowded by a consider-

able sacrifice of the force from disease.

* The number of square miles within the area of the metropolis is 12T92.
Square Mile. Persons. Square Miles. Persons.

Then aa 1 : 347,000 :: 121-02 : 42,000,000 nearly.



Tables A and B, showing what would be the Mortality of the British Army if the rates were the

same as those in (1) The Household Cavalry, (2) Dragoon Guards and Dragoons, (3) Infantry

ot the Line, (4) Foot Guards.
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Table C—b.

Number of Deaths of Non-Commissioned Officers and Men, showing also the Number of

Deaths that would have occurred if the Mortality were 7 '7 per 1.000. such as it was among
Englishmen of the Soldier's Age in Healthy Districts, in the Years 1849-53, which fairly

represented the Average Mortality.
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Table E.-

(1) Two Life Tables deduced from the Mortality of Soldiers in the English Army at Home
(2) and from the Mortality of the Males of England at the same Age, 1849-53.

(Facts relative to Soldiers, supplied by Sir A. Tulloch and Dr. Balfour's Report, 1853, ^>. 31.)
Facts relative to Englishmen, supplied by the Registrar-General.

Age.
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Table E.

—

b.

Table showing the Strength, Deaths, and Annual Rate of Mortality in the Household Brigade, and

the Cavalry and Infantry of the Line, serving in the United Kingdom 1839-53; also showing

what the Deaths would have been under more favourable circumstances.

Years.
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F—a

Table showing, of 10,000 Recruits, at the Age 20, the Numbers remaining at each successive 3-ear

of Age, up to 40, and also the Numbers annually eliminated by Invaliding or by Death.—It has

been constructed from the facts supplied by the Army Reports and by the Paper of Dr. B ilfour,

on Invaliding. The principle of construction is the same as that employed at the General

Register Office, in constructing Life Tables. It is assumed that the Soldiers enter the Service

at the age of 20 years.
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Table F.

—

b.

Strength and Invaliding in the Array serving at Home, during the Years 1839—1853.

(See Dr. Balfour's Paper).

Years Service.
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T.—J.

Table showing the Number of Effectives (distinguishing Young Soldiers from Veterans)

remaining (1) in the Army as it is; (2) in the Army in an Improved State —if the number

of Annual Recruits were 10,000, and the Army served only at Home in a time of Peace.



Table H.

—

a.

Mortality in the Army of the East in Hospital during 2j years, from April 1st, 1854, to

June 30th, 1856.

Period.
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Table K.—Figure 1.

Table Showing the Estimated Average Monthly Strength of the Army ; and the Deaths

and Annual Rate of Mortality per 1.000, in each Mouth, from April, 1854, to March, 1856,

(inclusive), in the Hospitals of the Army in the East.
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General Retitrn Showing the Primary Admissions into the Hospitals of the Army in the East,

from the 16th April, 1854, to the 30th June, 1856 ; also the Deaths from Primary as well as

Secondary Admissions, together with those occurring on board Transports, conveying Sick and
Wounded, during the same period.—Arranged According to the Classificatian of Causes of

Death proposed by Dr. Fair, in the 16th Annual Report of the Registrar-General, pp. 82—96,

so far as this is practicable under the imperfect system of nomenclature in use.

Class.



Class.

III.

III.

III.

III.

IT.

IV.

Causes of Death.

Order 5.

Nephritis (and Nephria)

.

Ischuria

Nephria fsec above;

Diabetes
Stone

Hematuria
Cystitis

.Stricture of Urethra
Hydrocele...

Varicocele ...

Order 6.

(Not applicable, to the
Army.)

Order 7.

Arthritis ...

Ostitis and Periostitis

Joint Disease

Exostosis ...

Necrosis, Caries, &c.

Order 8.

Phlegmon ...

Ulcer

Skin Diseases

Orders 1 — 3.

(Not applicable to the
Army.)

Order 4.

Atrophy and Debility

Admissions,

26
39

1

9

139

15

Deaths. Class.

V.

25
2

8,323

4,090

749

214

23
11

1

19

V.

Causes of Death.

Order 1.

Gelatio (Frostbite)

Pernio (Chilblain)

Sunstroke ...

Asphyxia ...

Poisoning ...

Other violent Deathsf

Order 2.

(It is not stated that all

these wounds and injuries

were incurred in fighting,

but. there being no means
of distinction, they have
all been referred to this

Order.)

Luxatio
Subluxafio...

Vulnus Sclopitornm

„ Incisum ...

Contusio ...

Fractura ...

Ambustio ...

Concussio Cerebri...

Order 3.

Homicide ...

Admissions

2.3S9

9

13

2

6

65

Deaths.

Order 4.

SuicideJ:

Order 5.

Execution ...

Punishment

80
1,453

10,691

1,270
4. iim;

380

463

o

2

65

1

1

1,706

18

21

14

20

1§
1,773

Causes not Specified 826

20

1§

345

* No admissions or deaths were returned under any of these heads.
t These are not properly returned, but appear under the collective head of "Accidental, Sadden, Ebrietas, and

Cold, &c.

i Unsuccessful attempts at suicide were, apparently, not recorded.
§ This case was returned simply as hanging.

Note.—The names of certain Orders as well as those of certain specific Diseases are omitted, as not applicable to the
Armv. ^
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Table Z.

DENSITY OF POPULATION.

A few Districts of Great Density—consisting of Built Area and Streets.
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APRIL 1854 to MAKII 1855
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ARMY [N THE EAST.

m

APRJl, I8SS roMAKCH 1856
An III. 1854 ro MAKII 185.

I

EXPLANATION.
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//, tpitafji pi fhi Amy in tin East for each Mmifli from April 1854 i< Mm cftfS56
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