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PREFACE.

THE Lectures which form the larger part of the
present Volume were delivered during last summer
to an audience partly composed of students of
medicine, and partly of persons otherwise inte-
rested in the subject of Public Health. The
circumstances which made it appear to me expe-
dient to engage in a short course of instruction on
this subject, are fully stated in the beginning of
the first of these Lectures; and it has been thought
better, on the whole, to preserve in their revision
as much as possible of the original form, than by
any considerable alteration of plan to aim at re-
moving the peculiarities of oral delivery. I have,
however, taken some pains to render all the chapters
of this work more complete, as well as more exact
in certain points of detail, than was easily possible
in the lecture-room ; and the last chapter in par-
ticular, though based on the short-hand writer’s
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notes, has been greatly extended, and almost
entirely rewritten.

The remainder of the Course as actually de-
livered, consisting of five additional Lectures placed
between L. and IT., was devoted to the more technical
and scientific consideration of the various circum-
stances bearing on the death-rate, and on the
application of the Registrar-General’s data tc
sanitary purposes. These Lectures have been
withheld from publication for the present, as
being less popular, and therefore of less direct
practical application than those included in this
Volume. I have added a considerable number of
Notes, mostly upon subjects of importance to the
sanitary reformer ; and although it was impossible
to introduce these into the text of the Lectures, 1
am anxious to bespeak for them the attention of
those who desire to see (what is so much wanted in
Scotland) an increased amount of practical activity
in the improvement of the Public Health.

EDINBURGH, JANUARY 1862.
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PUBLIC HEALTH.

. ~ INTRODUCTORY.

I HAVE, in this course of lectures on Public Health, a
twofold object—

First, and chiefly, to convey some of the elementary
principles of modern sanitary science to those to whom
I have taught the science and art of healing ; to com-
plete, as I think it ought to be completed, the cycle of
sciences on which that art of healing rests.

Secondly, to establish, if I can, a cordial under-
standing between the medical profession and the public
in this matter of Public Health ; to claim for the
noble, open-minded, and generous profession to which
I am proud to belong, the rightful influence that
springs from its natural position in relation to sanitary
matters ; an influence which I am sure will always be
willingly accorded to it wherever the true conditions
of public health are rightly understood.

To advance in some degree both of these objects,
without sacrificing the one to the other ; or rather, let
me say, to advance them by calling each of them in its
: B
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turn to aid the other, is what I have set forth to my
own mind as the thing to be done. I venture to
claim your indulgence while I attempt what is a
novelty in this school, and with one or two recent ex-
ceptions, a novelty in medical education altogether.
If T have any right to address you on Public Health,
it arises more from the backwardness of others than
from my own peculiar claims upon your attention ;
more from the fact that inclination and duty have
alike prompted me to seek for personal enlightenment
in this direction, than from anything which officially
obliges me to recognize “Public Health” as a depart-
ment of medical science. Nevertheless, I venture to
believe that, through the kindness and- support which
have always been most gencrously afforded me as a
teacher of medicine in this school, I shall be able to do
something towards gaining for the study of Public
Health a distinet position as a branch of medical edu-
cation.

‘What is the real scope of the science of public health,
or sanitary science, as it has been called? on what
facts is it based? by what kind of evidence and laws
does it profess to be guided ? how does it differ from
the science of health in general, or hygiene? what
interest has the physician in studying the health of the
public ? and what interest has the public in getting the
physician to study the health of the community, in
addition to that of his individual patients? Such are
the questions to which I hope to afford some sort of
answer in this course of lectures. I shall touch these
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questions on this occasion, not with a view to treating
even any one of them as it deserves, but only with the
purpose of shewing you that there is an answer to them,
and that the answer involves matter of the utmost
importance, both to the community, and to the medical
profession, as the recognized guardians of the commu-
nity in sickness. I hold, and it is as well here to con-
dense the whole sum of the matter into one sentence,
that it is precisely because we are the recognized guar-
dians of the community in sickness, that we are entitled
to be their advisers in health also, in all matters bearing
upon the maintenance of that first of physical blessings.

If we have, in any degree, neglected our duty
hitherto, or if, in some instances, our offered advice has
been neglected or set aside (as advice gratis very often
is), it is only an additional reason for insisting now on
what is evidently right, just, and reasonable, in regard
to the place we ought to occupy in future. For
depend upon it, that in the end we shall occupy pre-
cisely the place that we deserve. The field of know-
ledge is free, and we can neither make it a monopoly,
nor can we long be kept out of it by men in power
“armed with a little brief authority.” What we have
to do is chiefly to take care that we are not placed at a
real disadvantage by the advance of the general mind
in this direction, and by the immense accessions that
are being daily made to the knowledge of mankind at
large on the subject of Public Health. 'We have first
to know our duty, and then to do it ; first to seek our
position intelligently, and then to fulfil it in the eyes
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of all men, and under the critical inspection of a gene-
ration taught by blue-books, newspapers, social science
associations, popular lectures, inspectors’ reports, and
last, not least, even by ladies’ sanitary associations. I
need hardly add that although Public Health may
be in part a medical function, it is most effectually
secured against becoming a medical mystery. And so
much the better, no doubt, for all of us, It is a whole-
some thing to breathe the air of public opinion, to
have to get rid of all old dogmatisms and unintelligible
medical pedantries, however imposing, to have to speak
to your fellow-men the language of common-sense and
experience, and to reach their convictions by means of
evidence which they can in some degree appreciate,
and correct, if need be.

Public Health is to a great extent a modern
science, In a broad and practical sense, it may be
described as having sprung into notice, in this country,
little more than twenty years ago. Of course the
general principles that rule the science had been long
known and partially acted upon. There never was a
time when the health of the people was absolutely a
matter of indifference to their governors. The most
ancient code of laws in the world contains most minute
directions for the cleanliness of the person, the purifi-
cation of the dwelling and the camp, the avoidance of
improper food, the segregation of persons affected with
certain forms of disease, the repression of licentiousness,
the regulation of social intercourse generally, with a
view alike to physical and moral well-being. So
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strikingly superior is the Jewish ceremonial law, in a
sanitary point of view, to almost everything that has
since been devised or acted upon as a national system,
that a very able pleading has been put forth by a dis-
tinguished English divine, to the effect that the sani-
tary code of Mount Sinai ought to become the actual
code of our modern cities ; that millenniums of pro-
gressive civilization, and nearly 2000 years of Christi-
anity itself, have not destroyed that law, mnor yet
fulfilled it, but only left it intact as our exemplar and
guide. This at all events may be said, and it serves.to
shew the wonderful character of that law, that in the
Jewish polity the care of the body was unquestionably
recognized as a religious duty of the individual. The
worshipper of Jehovah was to keep himself pure and
holy as the God he served,—and that was of itself a
sufficiently broad distinction from all the other oriental
nations. He was to go up into the holy hill with
clean hands as well as a pure heart ; he was to be
circumecised, to wash before meals, to eschew commerce
with strange women, to purify himself by countless
ceremonial acts in every kind of religious observance ;
to abstain from unclean meats, to remove and bury in
the soil the excrements of his body; to cultivate,
under the most severe penalties, the most absolute
purity of demeanour among his kindred, and towards
all married persons ; to subdue and repress, by strict
and jealous watchfulness, the irregular promptings of
lust in every form. In most of these particulars the
Jew stood alone among the nations ; they were, in fact,
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part of his religion, and that was unique, separating
him from all other nations by a “ middle wall of par-
tition.” 'We all know, too, how hard was the task of
many successive ages to keep the rebellious people
within the bounds of their salutary but rigorous laws.
Nor can there be a doubt that the Christian faith,
while undermining the ceremonial observances of
Judaism by its more spiritual and inward devotion to
the Father in Heaven, aimed at preserving to the
utmost a religious sanction for the care of the body,
as £ the temple of the Holy Ghost,” the gift of God,
redeemed in Christ Jesus, not our own, but “ bought
with a price ;” and thercfore not to be wasted and
enervated in riotous excess, but to be kept pure for the
glory of God, who is in the last day to raise it up
again by the word of his power.*

It must be confessed, however, to the deep shame
of our boasted modern civilization, that this noble idea
of respect for the bodily frame as the dwelling-place of
the Spirit, has been very slow indeed in penetrating
into the legislation of Christian nations. We look in
vain for traces of a sanitary code in the legislation of the
middle age. Even the Roman and the Greek civiliza-
tion had assiduously cultivated the body, if not from a
religious motive, at least as the raw material of military
power. The laws of Lycurgus are not wanting in very
pointed enactments on sanitary matters, and the im-
portance attached by all the Greek republics, and in
the Platonic ideal polity, to physical culture, is too

' * 1 Corinthians, v. 13-20.
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well known to require remark. The Roman people,
poor and apparently rude as it was in its origin, yet
found time, amid its military occupations, to construct
the cloaca maxima as an indestructible and stupendous
memorial of its attention to the drainage and sewerage
of the city at a very early period of its history. At a
later period aqueducts were made to cover miles upon
miles of the surrounding plain ; and their splendid
ruins, still partly used for their original purpose, attest
the munificence and the abundance with which the
first of sanitary requisites was supplied to the imperial
city. It is humiliating to reflect, that within the
present day even, some of our more considerable
towns have no arrangements beyond the primitive ones
of water-carts and wells for the supply of the purify-
ing and health-giving, but also dangerous and disease-
scattering, element of water ; and that in not one of
our great cities has a system of sewerage been other-
wise than an after-thought, imperfectly and slowly
carried out centuries after the accumulation of men,
oxen, pigs, poultry, and their multifarious refuse, had
infiltrated the very soil on which our towns were built,
and rendered all efficient destruction of miasms a work
of the greatest difficulty. Even now, and in the
metropolis, the opening of a new street, the alteration
of the course of & drain, the laying of a water-pipe or a
gas-pipe, is often a service of danger, not only to the
workmen employed, but to the inhabitants of a district ;
and the infiltration of the city wells with the salts of
animal decomposition has become such as to make it a
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matter of simple prudence in many cases to shut off
these sources of water supply altogether.

Again, all that we know of the construction of
private-houses among the Romans, of the temples, of the
halls of justice, of the theatres and amphitheatres, shews
that the necessity for free ventilation and good drainage
was recognised, in principle and in practice, in a way
that puts our modern buildings to shame, The Romans
borrowed, too, from the Greeks the best part of their
sanitary institutions : the bath, the chariot-race, the
wrestling-match ; even the bloody sports of the Coliseum
might be said to be in one point of view kept up with a
view to the-physical training of the men of the empire,
as the tournament and the bull-fight were at a later
period in Christian countries. In addition, there seems
to be but little doubt that the mistress of the ancient
world received from Athens or from Alexandria the
rudiments of a regular code of public health, in which
the Archiatri populares, or state-physicians having care
of the public at large, had some important, though not
quite clearly defined function, to perform. In the
Theodosian and Justinian codes these officials are
represented as chosen by popular election, and although
their precise sphere of duty is not well known, it is evi-
dent that they must have been generally responsible
to their constituents for the care of the public health.
‘We learn that there were ten of them in the largest
towns, one in each district or sub-division ; seven in
towns of the second order, and five in the smaller ones.
The whole assemblage formed a college, and had a
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certain power of veto, and of examination and inquiry,
in regard to any new member proposed by the munici-
pality.*

All this sanitary legislation, the good as well as the
bad, was done away with by the ascetic spirit which
grew up early in the church of the middle ages, and
which, departing widely from the Jewish model, and
overlooking the true spirit of the Christian injunction,
sought to glorify God, mnot ¢» the body, 7e., by its
legitimate use and careful preservation, keeping it at
the same time in subjection, as St. Paul himself
preached and practised ; but rather by systematically
abusing or despitefully using the body, as the great
enemy and obstacle to a spiritual faith. The monks
and clerics of the middle ages, who were mainly re-
sponsible for the peculiar forms of its civilization, cared
extremely little for personal cleanliness, and nothing at
all for sanitary legislation ; when epidemic disease was
rife, they betook themselves to prayers, masses, and
works of charity ; and in many instances, it must be
confessed, they most nobly did their duty, at least as
they understood it. By and by the ecclesiastics at
large, and the monks in particular, grew lazy and
luxurious, rich, immoral, and infected tenfold with all
the bad habits of the people. “ It is no longer true,”
said St. Bernard, even as early as the twelfth century,
“that the priests are as bad as the people, for the
priests are worse than the people.” Then came the order

* Sprengel, Histoire de la Médecine, by Jourdan. T. ii, 'p.
161, et seq. See also Note A, p. 38.
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of Franciscan friars, vowed to poverty, and to God’s work
among the poor ; whose early history and missionary
labours in the towns have been so instructively and so
feelingly written by Mr, Brewer, in one of the valuable
publications lately issued under the authority of the
Master of the Rolls, To those early Christian ages, to
those much abused, and often unjustly abused, mission-
aries of the faith, the monks and the friars, we un-
questionably owe whatever of broad, humane, generous
sympathy with the poor is to be found amid the con-
fusion and oppression of the social system of the middle
ages. To them we owe all manner of overflowing
charity, feeding the hungry, clothing the naked, com-
forting the afflicted ; to them we owe, among other
great works of this kind, the institution of hospitals for
the sick ; but to them we owe nothing like the idea,
even, much less the practice, of the prevention of dis-
eage. As little did the great barons, under the feudal
system, apprehend their simplest duties towards their
inferiors and vassals. They were, indeed, mostly rude
illiterate warriors ; men of the iron hand, prepared to
hold their own, and roughly to protect those who
asgisted them in doing so ; but in no degree accustomed
to study even their own comfort and luxury, and very
little disposed to bestif themselves on behalf of what
they would have considered as enervating indulgences
for the serfs of the soil. Accordingly, when the tyranny
and turbulence of the feudal superiors drove multitudes
of the artizans to associate in the towns, where they
were enabled to pursue their callings in comparative
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peace and freedom by enclosing themselves within
walls, and fortifying these against all comers, the rapid
extension of the population soon led to overcrowding ;
all the first wants of humanity were utterly neglected or
left to chance, and to the imperfect legislation of civic
authorities, limited mostly to deciding disputed cases ;
there was no drainage ; masses of filth lay piled about
the streets ; water was everywhere procured from wells
or from rivers, and was often of bad quality, and insuf-
ficient in quantity ; food was frequently salted, long"
kept, half putrid, and not rarely at famine prices, or
not to be procured at any price ; vegetables were entirely
wanting during a considerable portion of the year ; the
association of vast masses of people under these circum-
stances could not but be unfavourable to morality, and
the commerce of the sexes soon became as debased as it
had been in heathen Rome. or Greece ; vast epidemics,
many of them unknown to ancient times, took firm root
among the population, and spread from Italy to the
North Sea ; the hospitals of the monks were filled to
overflowing, and in many instances, whole towns were
depopulated, and the dead left to bury their dead.*
Then it was that a terrible idea, unhappily but too
well founded, though exaggerated by fear and ignorance,
acquired a new ascendancy over the minds of men ; the
idea of contagious pestilence, walking through the
crowded street, kneeling in churches, sitting at the
social board, and everywhere dealing indiscriminate
death and destruction. It was a natural idea ; it was

* See Note B, p. 44.
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not, as some doctrinaires of later times have affirmed,
an untrue or essentially mistaken idea. It was, on the
contrary, essentially true as regards the greater number
of these destructive plagues ; and notwithstanding all
the attempts made in these latter days to indoctrinate
the public mind with the opposite belief, it is now
more certain than ever that the sanitary reformer must
face this terrible fact of contagion, and regulate his
proceedings accordingly, as he best may. DBut in the
‘middle age, the fear of contagion amounted to a frenzy,
absorbing all the energies that ought to have been de-
voted to the removal of the local causes of epidemic
disease, into the one consideration, how best to keep it
at bay when already formed. The disease itself was
supposed to be simply a visitation of God, inscrutable,
intangible, unassailable, borne on the wings of the
wind, having no relation to diet, drink, habitation, or
indeed any purely physical cause; while the prevention
of the most destructive plagues was summed up in the
one idea of flecing from infection, and keeping the sick
man, or the sick nation, as far as was possible out of
the pale of humanity. Contagion, as the cause of
pestilence, when thus exclusively kept in view, gave
rise to ideas and practices not only unreasonable, but
antisocial ; & vulgar and cowardly fear of approaching
the sick took possession of the popular mind so com-
pletely, as very seriously to hold in check the active
impulses of practical beneficence, and even the prompt-
ings of Christian charity, which in all ages has sought,
and still seeks, the lowly and poverty-stricken homes
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of affliction and disease as its natural sphere of labour.

Fear, in truth, is the most selfish of the passions ; it is

the death or paralysis of all that is noble in humanity ;

and for many ages sanitary legislation was mainly

founded on fear. It was not till the progress of science,

and the increased comforts of living had diminished

again the virulence of epidemic disease ; nay, not even

then, until noble-minded philanthropists like John

Howard had led the way anew in the path of reform,

that the duty of mankind towards their fever-stricken

brethren was distinetly recognised as being other than

simply to let them die unseen. The physician and the-
minister of religion, it is true, rarely deserted their
posts entirely, even in the darkest ages and worst

seasons of epidemic visitation ; but they too often per-

formed their duties in a very formal and perfunctory
manner, as is always the case when public services are

not duly watched and honoured by public opinion.

At last the well-known horrors of the repressive
system, so strikingly pictured by one of the greatest
masters of the English tongue, Daniel Defoe,* together
with the more careful study of certain epidemic diseases
by a few zealous physicians of the public services, and the
frightful revelations of the state of our jails by Howard,
towards the end of last century, brought about a whole-
some reaction in public opinion. It was at this period
that many of those controversies as to the contagious
character of epidemic fevers in general, which have
lasted even to the present day, had their origin ; then

* History of the Plague in London in 1665. See Note C, p. 47.
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also began the erection of fever hospitals, especially in
Ireland, where the great sufferings of the poor have
always been met by a noble and large beneticence on
the part of the nation, and by the most unwearied and
self-sacrificing devotion of time and money, and of life
itself, by the members of the medical profession.

But still there wag little advance towards a true
general science of public health. Individual diseases
were carefully investigated, and in some instances
greatly abated ; scurvy was well-nigh rooted out of the
navy by improved dietetic regulations ; dysentery and
fever were restrained in the army ; diarrheeal diseases
generally, and ague in all its varied forms, declined
throughout this country, in consequence of the improved
cultivation of the soil, and the higher standard of
comfort among all classes ; finally, by the splendid and
unique discovery of Jenmer, the ravages of small-pox
began to be greatly abated. Vaccination, almost the
first, as it is undoubtedly the greatest of discoveries
in preventive medicine, was the glorious inauguration
of the nineteenth century. But no one, physician or
layman, had as yet learned to look on epidemic dis-
eages generally as lessons on the large scale of the
ordinary providence of God, by which a national breach
of the laws of life is marked out for correction. Phy-
sicians as yet thought for the most part only of treating
the disease when actually present, and of relieving the
sufferer from his more obvious symptoms, and from
some of the risk of death ; perhaps, also, of removing
him from too close proximity to the healthy, or these
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again from the dangerous neighbourhood of disease.
Of reforming, systematically, the vicious habits of life
in which such diseases find their soil, their conditions
of existence and diffusion, if not their germinal cause,
there was as yet no fixed idea in the medical, any more
than in the public mind. This, and the revolution
consequent on this idea, is the work of the last twenty
years, more or less, to which I referred a moment ago.

I abstain, on the present occasion, from entering at
large upon the history of that great revolution. It will
come under consideration at the proper time in the
course of these lectures. I can only indicate now, in
very few words, the leading men who were from the
first engaged in it, and the general nature of the ideas
by which they were guided.

The good work began in connection with the agita-
-tion produced by the gréat cholera epidemic of 1832.
‘We had then, for the first time in this generation, the
public mind strongly and universally directed to the
repression as well as the treatment of pestilence. Our
other plagues were home-bred, and part of ourselves,
as it were ; we had acquired the habit of looking on
them with comparative indifference ; with a fatal indif-
ference, indeed, inasmuch as it led us to believe that
they could not be effectually subdued. But the cholera
was something outlandish, unknown, monstrous; its
tremendous ravages, so long foreseen and feared, so
little to be explained, its insidious march over whole
continents, its apparent defiance of all the known and
conventional precautions against the spread of epidemic
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disease, invested it with a mystery and a terror which
thoroughly took hold on the public mind, and seemed
to recal the memory of the great epidemics of the
middle ages. It was in a most emphatic sense felt to
be a lesson from on High ; and the very failure of
human means to arrest it, or to cure it, raised, in a
most palpable shape, the question, What are the
causes of its epidemic diffusion ¢ It was this question,
as one cqually of scientific curiosity, and of intense
practical interest, that for some years occupied the at-
tention of every medical society, and every medical
journal, not to say every newspaper, in Europe, to the
exclusion of almost everything else.

It must be confessed that the answer was unsatis-
factory. But the discussion served to keep alive the
feeling that something must be done for our impove-
rished and degraded masses, as it was impossible to
overlook the fact that the poor fell in thousands under
the fatal breath of pestilence, while the middle and
higher classes were comparatively exempt. The time
was favourable for action ; the country had undergone
a political revolution ; new counsellors were about the
Sovereign ; new materials in Parliament ; all things
were become new. The spirit of innovation assailed,
among other things, the venerable and rotten old
English poor-law, which had interwoven itself with all
the institutions of the country from the time of Queen
Elizabeth. A new poor-law was passed in 1834 ; and
a Toyal commission was appointed to superintend its
working, The secretary of that commission was a man
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of vast energy and power of mastering details ; a man,
too, of great enthusiasm and force of character, strongly
desirous of employing his varied talents in the public
service, and not easily satisfied with a limited field of
exertion. He conceived the noble idea of instituting
an extended inquiry into the physical and moral condi-
tion of the poor, especially into their sanitary state and
the character of their dwellings, all over England and
Scotland ; and the first fruit of this inquiry was the
well-known and truly memorable “ Report on the Sani-
tary Condition of the Labouring Population of Great
Britain,” published in 1842. This was the true start-
ing-point of modern sanitary legislation. = To Mr.
Chadwick, and his medical coadjutors Dr. Southwood
Smith, Dr. Neil Arnott, Dr. James Phillips Kay (now
Sir James Kay Shuttleworth), and to one also who is
now our townsman, Dr. Lyon Playfair, we owe, unques-
tionably, in no small degree, the foundation as a sepa-
rate branch of inquiry, almost, in fact, the creation, of
sanitary science in England ; and we may reflect, I
hope, with pleasure, and without undue exaltation of
our patriotism, that several of these eminent medical
men were alumni of this'school of medicine, and gra-
duates of this University.

The Report on the Labouring Population was fol-
lowed by the appointment of a new Commission on the
Health of Towns, which gave in two elaborate Reports
in 1844 ‘and 1845 ; and this again was succeeded by
the Metropolitan Sanitary Commission, which pub-
lished its labours in the form of two Reports, in the

c
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years 1847-8. These different labours, in the same
general direction, and guided mainly by the same
ideas, form an imperishable memorial of Mr. Chad-
wick, and of his school of sanitary reformers; and
not even the failure of some considerable part of
their policy at a later period, nor the extreme and
reckless one-sidedness of their doctrines on certain
disputed points of medical opinion, can ever cancel
that immense obligation on the part of the public of
this country.

To another zealous and equally indefatigable labourer,
a man in a very peculiar sense endowed with genius of
the highest order, the soul and life, too, of another great
department of the public service, we owe very directly
the present position and a large part (perhaps on the
whole the largest part) of the existing materials of sani-
tary science. Dr. William Farr has done for the vital
statistics of England almost what Harvey did for phy-
siology or Lavoisier for chemistry. He found the facts
of this science in a state of aJmost hopeless and aimless
confusion. He has not only added immensely to the
number and value of these facts, but has brought into
them light, harmony, order, and, for the first time in
the history of the science, a determinate method and an
approach to scientific cxactness. On the basis of mil-
lions of separate details, arranged, on the whole, in a
very close and accurate accordance with medical opinion,
and with the demands of sanitary science, it has been
the great and enduring merit of Dr. Farr (originally a
modest country practitioner and licentiate of the Com-
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pany of Apothecaries) to build up a body of doctrine on
vital statistics, not only unequalled but unapproached
in any other country. By the systematic calculation of
death rates he has placed an easy and useful method at
the service of all inquirers into the public health,—a
method certainly not without risk of error in its appli-
cation, but giving facilities for the elucidation of truth,
and the correction of error, which render it of the
utmost value to medical science. By the formation of
life tables from these data, Dr. Farr has also immensely
aided the operations of life-insurance ; and, by the vast
extent of his general information, the vigour of his
literary style, and the genial current of his human sym-
pathies, he has been able to invest his dry and abstract
inquiries with not a little even of a popular, almost of
a poetic, interest. Those who have occupied themselves
much with the reports of the Registrar-General, or with
the most instructive and interesting historical disserta-
tions in the Report on the Census of 1861, will assu-
redly join me in giving to Dr. Farr the credit of having
at last solved the problem of investing large numbers
with a correspondingly real interest, and made blue-
books, and big ones too, among the most stimulating
and suggestive productions of the age.

It is with the results of Dr. Farr's labours that we
must begin our studies of public health ; it is, indeed,
upon them that we must mainly proceed throughout.
I shall therefore confine myself, to-day, to a very brief
exposition of the general nature of a death-rate, and
the bearing of the investigations therewith connected
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on modern sanitary science,—reserving for future lec-
tures the further development of the subject. .

. The science of death-rates is founded on the import-
ant and now well-established fact, that amongst equal
numbers of persons, similarly placed as regards the
external conditions of health, and containing like pro-
portions of persons of each age and sex, an equal num-
ber, or nearly so, may be expected to fall each year
under the ordinary causes of mortality. That the equal
operation of like causes should lead to a like result, is,
indeed, only in accordance with the regular and unvary-
ing character of all natural phenomena, when observed
on a sufficiently great scale. Thus, we know that in
England and Wales it invariably happens that the male
births predominate over the female births, and the male
deaths over the female deaths, in a ratio which can in
each case be calculated with a near approach to exact-
ness. Quetelet has shewn, from unimpeachable data,
that this excess, both of births and deaths, on the side
of the male, is not peculiar to England, nor in any
degree to be viewed as an accident, but rather as an
essential phenomenon of European civilization ; and that
the degree of the excess is also subject to laws which,
within certain limits, may be made the subject of cal-
culation, and expressed in accurate numerical propor-
tions. Nay, the real and apparent exceptions to the
law may also, to a great extent, be reduced by the aid
of very large numbers to a statistical expression ; so
that not only the facts of the case, but, to a certain
extent, the physiological causes of the facts, may be
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inferred with a considerable approach fo cerfainty.
Again, it has been clearly established, that we may pre-
dicate, within narrow limits of variation, the propor-
tional number of births, deaths, and marriages, which
will occur in every country in Europe over a certain
term of years; the number of railway accidents, of
suicides, of murders, of crimes against the person and
against property, and even of particular crimes and par-
ticular modes of accomplishing them. The apparently
indeterminate character of some of these phenomena in
individual cases, their dependence upon inscrutable mo-
tives, or upon the most absolute apparent freedom of
the will in those who give rise to them, present no
obstacles to the calculation of the probabilities by which
their occurrence is ruled on the great scale ; all that is
necessary is to have access to sufficiently large numbers,
in which case, to use the words of the great Belgian
statist, “ individual peculiarities, whether physical or
moral, become effaced, and leave in a prominent point
of view the general facts, by virtue of which society
exists and is preserved.”*

This fact of the limited and accurately appreciable
character of the variations of almost all social pheno-
mena, and the consequent possibility of investigating
their laws upon the basis of numerical proportions, made
the subject of accurate reasoning and careful scrutiny, is
undoubtedly one of the greatest discoveries of modern
science. It is not necessary here to inquire into the

* Quetelet, Sur I’ Homme, et le Développement de ses Facultés.
Paris, 1835. Translated for W. & R. Chambers, 1842.
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history of this discovery; it will be sufficient if I
explain, a liftle more in detail, the mode of its applica-
tion to sanitary science.

In certain parts of England and Wales it is found,
that, with a near approach to certainty, you may pre-
dict, that from 15 to 17 persons will die annually out
of each 1000 of the population. In certain other parts
or districts of the country we are equally certain that
the deaths will exceed 20 in 1000 ; in other districts
still, they will exceed 25 in 1000 ; in a few districts
they will very surely approach or even exceed 30 in
1000,—~the variations from year to year being in this
case much more considerable than in the first case
referred to. ‘What are the causes of this very unequal
pressure of mortality ? Why should twice as many
deaths take place from year to year in Liverpool or
Manchester, Glasgow or Greenock, as are found to take
place among a corresponding population in some parts
of Wales, Cornwall, Surrey, and Northumberland %

Such is the first question in figures which the
sanitary reformer asks himself. He establishes a scale
of mortality for the whole of England and Wales, in
which certain large towns occupy the lower end, or the
most unfavourable position, and certain rural districts
the upper end, or the position in which the pressure of
mortality is at the lowest. And having thus con-
structed roughly what may be called a barometer of
public health, such as I shew you in this large diagram,
the inquirer proceeds to reason upon its apparent re-
sults as regards particular localities.*

* See Note D, p. 51.
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A little inquiry soon convinces him that the deter-
mination of the real sanitary status of particular dis-
tricts is not so easy as it seems. Primd facie, indeed,
a place where the barometric pressure of death is
measured by the number 20 is much better off than one
where the deaths in a corresponding population number
25 ; and, counting this result over very large numbers,
it might appear easy to show, that in the latter place
many hundreds, or even thousands of lives in a year,
are sacrificed to the neglect of hygienic conditions ful-
filled with more strictness by the population of the
more apparently fortunate locality. But before this con-
clusion is finally adopted, it becomes necessary to ask
a few additional questions.

‘We have seen that everywhere in England, or
perhaps in Europe, with the certainty of a natural law,
the male sex is more exposed to the causes of mortality
than the female. What if the more fortunate district
owed a considerable part of its better position in the
health barometer to a large preponderance of females in
the population? Again, infants and very old persons
are everywhere, even in the most healthy districts,
enormously more exposed to the causes of mortality than
persons of middle age. 'What if the less fortunate, or
more apparently fatal district owed a large part of its
excess of death-rate to the circumstance of a very great
excess of infants or of old persons among its population ?
That the death-rates of particular districts are largely
modified by the peculiar distribution of the population
as regards age and sex, is a fact not less certain than
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the variations of these death-rates t.hemselvés, or the
dependence of the variations in some cases upon re-
movable causes. We require, therefore, a statement
of the distribution of the population, and a series
of death-rates for each age and sex in each place on
which we wish to form an opinion, before we finally
comuit ourselves to a judgment upon its exact sanitary
position in the scale.

In like manner, if we require, as it is likely we shall,
to determine ‘the influence of season, of occupation, of
the social position of the population upon the death-
rate of an entire locality, we shall find it necessary still
further to extend our researches, and to produce details
shewing the mortality per thousand of the population
for each quarter of the ycar in each trade and profession,
in each rank of life in the two places compared ; and
it may probably be necessary to obtain averages drawn
for the sake of comparison from the country at large,
or from the greater towns, or from a considerable num-
ber of the rural districts, or from counties, or from
divisions of the country. Most of these data for inquiry
are specially furnished, or may be obtained with a little
trouble, after more or less calculation, from the registrar-
general's returns. Thus we have the most elaborate and
detailed researches, conducted over a series of years, into
the death-rate per thousand of infants under five years of
age, not alone for England and Wales, but, as in the case
of the general death-rate, for each great division, for each
county, district, and even sub-district of the whole
country. We are also enabled, by the registrar’s reports,
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in many cases at once to refer to the separate death-rates
of the sexes, and even of many separate occupations,
Finally, we may desire to know how far the mor-
tality of particular places is due to special causes of
death ; how far it is, according to the existing light of
medical science, due to avoidable or unavoidable disease ;
how far it is due to epidemic causes, varying from year
to year ; how far it is due to displacement of the popu-
lation, or to swarms of immigrants from other places;
how far it is due to situation in the bed of a stream, or
on the exposed side of a hill ; how far it is regulated by
density of population, or the number of persons living
on a square mile of surface ; how far to deficient house-
accommodation ; how far to restricted water-supply.
The graduated scale of death-rates, the first rude baro-
meter of public health, does not answer these questions ;
it only begins by asking them, and on the basis of facts
observed in a great variety of localities, permits some of
them to be answered with more or less exactness. But
to most of them it is possible to devise an answer
founded on the registrar-general’s reports—which are
so framed as to allow the general laws of mortality from
all these causes to be deduced from an immense variety
of particular instances, so multiplied as to reduce the
chances of error from accidental variations to a minimum.
And in this way at last, after a great amount of labo-
rious inquiry performed for us in these reports, we are
placed in a position to estimate with more accuracy
than before the bearing of the different circumstances
which regulate the sanitary status of a locality, on the
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particular case to which our attention may have been
directed.

By the aid of these magical numbers, modern sani-
tary science has passed out of the stage of the hypo-
thetical, and become a strictly inductive, and closely
reasoned branch of knowledge, resting upon a solid
basis of experience. It is no longer a mere dogmatic
assertion of the general laws of physiology, or a groping
in the dark after the laws of epidemic disease, but a
careful investigation of the exact conditions under
which such disease arises. But among these conditions
two have been found of such immensely wide applica-
tion, that they may be called the true factors of almost
all epidemic diseases, and of a great number of chronic
diseases also. Upon these two factors, as the basis of
by far the greater part of the modern science of pre-
vention of disease, I will venture a few rapid observa-
tions in drawing this lecture towards a conclusion.
The two factors of which I speak are air and water
contaminated with the effete products of the human
body, or with organic matter in a state of decompo-
sition.

You are probably not unaware (indeed, all my medi-
cal hearers, even the youngest, must be familiar with the
fact) that by far the largest part of the weight of our
bodies, and of all organic bodies, is made up either of
air and water, or of their elements in a different state
of combination. Probably nineteen-twentieths of the
living human body have this composition. Now, it is
one of the clearest teachings of modern physiology that
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the gases which compose organic matter are never at
rest,—never confined to one place, or to one organized
body ; on the contrary, they are the common property
of animals and plants, and at every moment they circu-
late from the one kingdom of nature to the other,
through the vast oceans of air and water that surround
our globe. All nature, considered with reference to
air and water, is a perpetual ebb and flow of oxygen,
nitrogen, hydrogen, and carbonic acid ; or rather a cycle
of restless changes so complete and constant as to have
no general ebb and flow. Meteorology and hydrology
are but the record of a marvellous series of provisions
against stagnation ; physiology is an immense laboratory
of chemical reactions commensurate with all the forms
of vital activity. Consider now that the very essence
of what we call life in our bodies consists in perpetual
change, perpetual waste, perpetual motion of atoms ;
and you can hardly fail to see in all this the purpose
and foresight of the Creator. 'What right have we in
air and water that we can call our own ? what interest,
that is not shared by the millions of our own kind, by
the countless millions of organized beings besides our-
selves? Tt is ours to use air and water, and then to
pass them on ; but woe be to the man or the community
that detains or imprisons these, his servants of the hour,
in their further execution of God’s endless work ! The
mysterious laws of creation are their own avengers; and
the very attributes of air and water that make them
the ministers of life, convert them, when abused, into
the instruments of death. That very power of dissolving
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and decomposing organic matters of all kinds which is
inherent in both, and without which we could not live
for a moment, renders them the ready recipients and
communicators of all manner of noxious influences, the
result of partial decomposition ; which morbid influ-
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