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( _PUBLIC HEALTH ORGANISATION IN BRITAIN

IT is impossible to begin this course of lectures without
making reference to the unique circumstances under which
they are to be delivered. When the great catastrophe of
earthquake and fire overwhelmed San Francisco, the world
stood appalled at the extent of the disaster, and the heart
of every civilised nation went out in deep sympathy to
the victims of the calamity. But while sympathy was
not diminished, it was very soon accompanied by other
feelings—feelings of astonishment and admiration at the
unconquerable pluck and resource of the citizens in
fighting and ultimately overcoming the fire under con-
ditions of unparalleled difficulty; in controlling the
measure of lawlessness which was an inevitable accom-
paniment of the public disorder; in making, with the
aid of the other States of the Union—an.aid which would
have been gladly shared by all the rest of the nations
had opportunity been given them—provision for the
hungry and homeless; and in immediately setting to
work to rebuild the city, and to establish it again as one
of the great centres of the world's trade and commerce.
The splendid recovery which is being made from the
effects of the convulsion of nature cannot fail to obtain
for the City of the Golden Gate even a higher place
among the communities of the world than has already
been procured for it by the energy and enterprise of its
inhabitants, and by its wonderfully favourable situation,
A






PUBLIC HEALTH ORGANISATION 3

of this class. That is in two directions a most serious
mistake. On the one hand, sanitation is useful quite out-
side the regions of epidemic infection. The term is of
course capable of different definitions, but in so far as it
includes improved housing, air, water, and food, and
greater cleanliness of person and abode, of village,
town, and nation, it has a good influence on all the ills
that affect the human frame, and it serves to prolong life
quite independently of checking the prevalence of
infectious diseases. On the other hand, apart from and
in addition to the measures embraced in the general term
“ sanitation,” nearly every preventable disease requires its
own special preventive agency or agencies, duly related
to its own special causes; and where such agencies are
not yet discovered, or are not sufficiently employed, I
shall have occasion to show you that sanitation has not
been very successful in controlling the spread of the
disease. Indeed, it must be admitted that some members
of the group usually known as preventable have been
little, if at all, diminished in prevalence by reforms in
housing, water supply, drainage, and the like. But the
general health of the community has been much benefited
by such reforms, and it is owing to a combination of
diminutions, made up partly of infective and partly of
non-infective maladies, that the modern death-rates of
civilised nations have been so greatly reduced.

In ten lectures it is obvious that even the prevention
of infectious disease can be only very incompletely
discussed. For an American audience the Sanitary 5
subject can, perhaps, be most conveniently organisation in
approached by speaking of the origin and Britain.
organisation of the sanitary service in Britain., That
great machine which has for its functions the conservation
of health and the prolongation of life has been built up
very gradually. It did not spring complete from any
creative brain. Neither is it the result of high altruistic
conceptions of individual or public duty. Men filled with
such conceptions and giving utterance to them were like
voices crying in the wilderness until other influences came






PUBLIC HEALTH ORGANISATION 5

sufficiently indicate how it has come to pass that Britain
has been a pioneer of modern sanitation. :

Yet modern sanitation did not entirely owe its origin
to any general public recognition of the evils of filth and
overcrowding as illustrated by high death-rates or sick-
rates. England, up to the year 1838, and Scotland up to
1855, had only a very incomplete statistical stimulus to
improvement. There was no systematic registration of
births and deaths, so that the national birth-rates and
death-rates were unknown, though in large towns like
London and Glasgow and Edinburgh the burial registers
were utilised for statistical purposes. It is surprising in
this connection that for the United States as a whole
statistics are still wanting, though individual States
publish their own figures. :

As pointed out by the late Dr. Russell, of Glasgow, the
real stimulus to sanitary organisation consisted in the
terrible visitations of epidemic disease which time after
time spread panic and despair throughout crowded towns
and cities, and often invaded rural districts also. Cholera
and typhus were the school-masters whose teaching,
though expensive, was effectual. Where figures and
arguments had failed, the appalling ravages of pestilence,
the black flags unfurled over fever-stricken areas, the
constant passing of the death carts to and from the
crowded graveyards, succeeded in awakening the nation
to the need for reform. Parliamentary Commissions were
appointed, public inquiries were instituted, and owing
specially to fear of cholera, a national Board of Health
was created in 1831. [ shall not attempt to trace step by
step the progress which began in this way, but will only
tell you very briefly what are the main features of the
system as at present existing, and what are the essentials
of the best kind of administration.

Each of the three kingdoms has a central health
authority, and numerous local health authorities. The
former, the Local Government Board, exercises general
supervision over the latter.

In England the Local Government Board has a Presi-
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PREVENTION OF TYPHUS FEVER 37

entirely as a dung-receptacle of the most disgusting kind.
Beyond this court the second passage led to a second
square court, occupied in the same way by its dunghill;
and from this court there was yet a third passage leading
to a third court and third dung-heap. There were no
privies or drains there, and the dung-heaps received all

CLOSE, NO. 28 SALTMARKET, 1868,

filth which the swarm of wretched inhabitants could give;
and we learned that a considerable part of the rent of the
houses was paid by the produce of the dung-heaps. Thus,
worse off than wild animals, many of which withdraw to
a distance and conceal their ordure, the dwellers in these
courts had converted their shame into a kind of money
by which their lodging was to be paid.’
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And so late as 1849 Dr. Sutherland, in reporting on the
measures adopted in Glasgow for the relief of cholera,
said :

*The interior of the houses is in perfect keeping with
their exterior. The approaches are generally in a state
of hlthiness beyond belief. The common stairs and

17 HIGH STREET, 1BOB.!

CLOSE, NO.
passages are often the receptacles of the most disgusting
nuisances. The houses themselves are dark, and without
the means of ventilation. The walls dilapidated and
flthy, and in many cases ruinous. There are no domestic
conveniences, even in the loftiest tenements, where they

1 The method of clothes drying or ‘““airing” is indicated in this and the
next two plates.
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are most needed, except a kind of wooden sink placed
outside some stair window, and communicating by a
square wooden pipe with the surface of the close or court
beneath. Down this contrivance, where it does exist, is
poured the entire filth of the household or flat to which it
belongs, and the solid refuse not unfrequently takes the
same direction, till the tube becomes obstructed.’ !

CLOSE, NO, 148 HIGH STREET, 1868,

It is impossible now to depict to the eye the lanes of
Glasgow as they existed in 1818. Fifty years later the
{:{}I1[|E[i(}t15 which gave rise to the Zolaesque descriptions
from which [ have read these extracts had largely dis-

1 These and other reports are quoted in papers by the late Dr. Russell, and are

reproduced in Public Health Adwinistration in Glasgew, published by James
MacLehose & Sons, 1905. =



40 INFECTIOUS DISEASES

appeared, and typhus had gone down correspondingly.
But it had by no means altogether departed, and in 1866
the city obtained Parliamentary powers to sweep away a
great part of what remained of the buildings which had
harboured the disease. By this time photography had
become available for sending down to posterity a pictorial

|

CLOSE, NO. 75 HIGH STREET, 1868

representation of such Glasgow wynds and closes as still
existed, and fortunately, before the clearing away process
was entered on, pictures were taken of many of the worst
parts of the town. Four of these pictures are reproduced
here .*

The causes of these amazing conditions in Glasgow

* Many more were shown at the lecture,
b
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the conditions which favoured its continuance. Cleanli-
ness has been made easy for the people. The city has
hf:.wn supplied with water by tapping a great loch in the
Highlands, and by constructing huge culverts and via-
ducts, to appearance almost as enduring as the lonely
hills and glens through which they pass on their way to
a reservoir, whence the water 1s pl[:u.d into every hnum:.
Drainage and sewerage have accompanied water supply.

CUrY OF GLASGOW IMPROVEMENTS,

Plan shewing the area bounded by Trongate, Saltmarket, Millar's Place,
and King Street defere the Improvements were carried oul
Refuse removal is systematic and frequent and thorough.
The nuisance inspector has been at work, and dirt and
overcrowding are less common than ever before. The
wynds and lanes have been cleared away, and much wider
streets have been formed in their stead. The old houses
have been replaced by better dwellings. These are con-
structed only 1n acc ordance with t{*;_{ul itions made by the
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public authorities, and though in many cases !‘J‘Il!l.’_‘.1h is left
to be desired, the improvement as compared with that
old time is unspeakably great. Though enough has been
done to abolish typhus practically, even now the housing
reformation is far from complete, one area being dealt with
after another, and each scheme bheing better than its
predecessor. Here are two plans, one showing a
scheduled area as it existed less than twenty years ago,

L
deur g amay

CITY OF GLASGOW IMPEOVEMENTS,

Plan shewing the area bounded by Trongate, Saltmarket, Millar’s Place,

and King Street affer the Improvements were carried out,
and the other the same area as now built over. What are
called * back lands’ are still too numerous. They consist
of tenement buildings of two or three flats, each contain-
ing multiple small dwelling-houses, situated on what
ought to be unbuilt areas behind streets of houses.
An extreme example, only recently removed, is shown
here.

































54 INFECTIOUS DISEASES

and tends to form long threads, more especially at room
temperature. It appears, as a rule, slenderer and more
delicate than the majority of the great family of bacilli
to which it belongs, and shows with them the peculiarity
of being decolourised by the method of Gram. A lively
motility is a constant characteristic of this bacillus, the
short forms progressing with rapid rotating, oscillating,
or tumbling movements, and the longer with a serpentine
motion. This motility is accomplished by eight to

BACILLUS TYPHOSUS
lisolated from cockle), showing flagella stained by Richard Muir’s modification

of Pitfield's method. = 1,000. (Buchanan.)

fourteen long flagella affixed all round the surface of the
bacillus. On nutrient media, as a rule, the growth of the
bacillus typhosus is less luxuriant than that of bacillus
coli, and along with this are associated certain negative
characters which contribute to the differential diagnosis of
the two organisms. Bacillus typhosus does not clot milk,
does not produce indol, and does not form gas in glucose
media. The well-known agglutination test foreshadowed
by Pfeiffer’s investigations, demonstrated as a specific
reaction by Gruber and Durham, and applied to clinical
work by Griinbaum and Widal, is of very great value
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in the identification of the bacillus as well as in the
diagnosis of the fever. The blood serum of an enteric
fever patient five to eight days, as a rule, after the illness
has begun, will, when introduced into a suspension of a
young culture of the bacillus in suitable dilution, destroy
the motility of the microbes and cause them to agglutinate
in Masses.

All, however, that | wish to say regarding the bacteri-
ology of enteric fever relates only to the means for

BACILLUS TYPHOSUS,

showing agglutination (Widal's diagnostic test), = zso. (Buchanan.)

diagnosing the disease. In the human body the organism
usually reaches the intestine from without, passes into the
blood, and so to the spleen and the most diverse parts of
the system. The bacillus produces toxins which cause
general poisoning, and evolve directly or indirectly the
morbid plwnnmesm of the disease, nanwlx, parenchymatous
changes in the various organs, enlargement of the spleen
and mesenteric glands, gener n] catarrh of the intestine,
and swelling and ulceration of the lymphoid structures of
the ileum. Pyrexia and diarrheea furnish clinical evidence
of the toxic processes at work. The stools contain the
microbe, although it is not always easy of detection. In





















62 INFLECTIOUS DISEASES

When the patient has been removed to hospital, or has
recovered or died at home, the house and articles in it
- At hEJ.".-'lI: to be disinfected. In ]iritflin sulphyr
fumigation has been largely given up in

favour of disinfectant spray, and the material used is an
ordinary solution of formalin. In a country district with
long distances between village and village there was for
a time a difficulty owing to the weight and bulk of the

CARRIAGE OF INFECTION BY FLIES.

A twenty-four hours' growth of Bacillus Anthracis on sclidified agar in
a Petri capsule, being the first surface over which a blue fly was allowed to
walk aflter having alighted on the skinned carcase of a guinea-pig dead from
Anthrax. [(Buchanan.)

spraying apparatus, but this has been overcome by
the Mackenzie spray, which is not cumbered with a
receptacle for the disinfecting liquid, any convenient
household vessel being used for the purpose. Such spray-
ing does not necessarily destroy wall-paper. If the opera-
tion be begun at the floor level and be continued gradually
up to the ceiling, the drops of liquid do not trickle down
as in the case of dry walls, and there need be no streaking
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108 INFECTIOUS DISEASES

The organism is non-motile, and does not stain by Gram's
method. The accompanying plates are from a -[)ii_]]t_'l' by
Dr. R. M. Buchanan, and are reproduced by kind per-
mission from the Transactions of the Royal Philosophical
Society of Glasgow.

In the blood of plague-rats the bacillus exists in
millions. It is found in small numbers in their urine in
a minority of cases, but the faeces seem almost harmless.

PLAGUE—GLASGOW OUTBREEAR,

(Medicnl Officer's Report.)
Dennis T.. mt. 6 (Case No. 6). Right inguinal bubo ; enlargement limited

1o the vertical set of glands; surface skin necrosed and bubo about to rupture.

Rupture took place on sixteenth day ; discharge sterile.

The resistance of the bacillus outside the body is very
-ariable according to circumstances. In pure cultures,
protected from the light and from drying, it lives for years.
In the Glasgow Public Health Laboratory the original
cultures made by Dr. Buchanan from patients in IQOO
were capable for over three years of giving rise to fresh
sub-cultures. In various media, such as fresh water, sea
water, milk, and fruits, the bacillus is capable of main-
taining life for considerable periods, which depend upon















PREVENTION OF PLAGUE 103

CERVICAL BUBG,

Showing several lymphatic glands and ducts with plague bacilli massed in the periphery
of each 1n enormous numbers (black in figure). (Carbol-thionin-blue and Eoszin.) = 6a.
( Buchanan.)

MARGIN OF BRONCHIAL GLAND,

Showing the fibrous capsule with three greatly distended blood vessels and a small por-
tion of the periphery of the gland occupied by bacilli in almost homogeneous mass (black
part in right side of figure). (Carbol-thionin-blue and Ecsin.) =60, (Buchanan.)






PREVENTION OF PLAGUE 15

SECTION OF LUNG,
Showing an area of air vesicles which are occupied by dense masses of bacillus pestis
(black in figure). The central portion has undergone necrosis. (Carbol-thionin-blue. )
« Bo.  (Buchanan. )

SECTION OF KIDNEY,

Shewing a portion of the cortex in which bacillus pestis has developed between the
tubules in great masses. (Carbol-thionin-blue.) x 100, (Buchanan, )
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GENERAL VIEW OF RUCHILL HOSFITAL, GLASGOW. Facing page 16y






























PREVENTION OF SCARLET FEVER 171

from the outside under the floor and rising up against
the central partition wall. This is decidedly bgte_r than
nothing, but is not so satisfactory as cross 1rent1lzra.tmn by
windows. The other criticism is as to convenience of
nursing, and there is no doubt that an extra nurse will
much oftener be required in such a pavilion than in an
ordinary one. A delirious patient cannot be left for a

e

ISOLATION PAVILION AT WALTHAMSTOW HOSPITAL, OUTSIDE VIEW.
(Municipal fournal, Feb, 16th, 1g06.)

moment, and unless by employing an extra staff the wants
and nursing and feeding of a patient cannot be so quickly
attended to. Yet the system is well worth trying. In
some previous attempts the doors did not open to an
outside verandah, but into a passage along the centre of
the pavilion from end to end, so that the cubicles were not
very eflectively separated. Obviously the Walthamstow
hospital is better in this respect. Obviously, also,
it absolutely prevents direct communication between
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to act on such a supposition. In the latest stages the
peeling skin is probably harmless, but in the ea‘rly stages
this cannot be assumed. When bacteriology is able to
oive more definite information we may hope to have the
point settled. In the meantime any conclusion one way
or the other is not absolutely necessary. Even mild cases
of scarlet fever should be isolated for fully a month, and

ISOLATION PAVILION AT WALTHAMSTOW HOSPITAL, INSIDE VIEW.
(Municipal fowrnal, Feb, 16th, 1506.)

this is quite essential if the throat and its neighbourhood
are in any degree involved in the disease. [ watched with
interest an attempt made several years ago to discharge
scarlet fever cases after only a short residence of about
four weeks in hospital, but the results were unsatisfactory.
Return cases occurred with unusual frequency, and the
experiment was abandoned.
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184 INFECTIOUS DISEASES

liquety gelatine. It does not form spores. It is ordin-
arily aerobic, preferring air in motion, but is said also
to be facultatively anaerobic. It grows in milk at a
temperature so low as 68° I'., and does not cause any
change in the milk, but it is said that the bacillus itself
changes and degenerates. It is quickly destroyed by a
temperature of about 136° F. It is very resistant to death
by desiccation, surviving so long as four months or more
in the dark. Dr. R. M. Buchanan found in two experi-

BACILLUS DIFHTHERIARE,
From twenty-four hours culture on serum, stained by Neisser's method,
(Buchanan. )

ments that the bacillus lived for nineteen and twenty-one
days respectively on strips of cotton exposed at the back
wall of the laboratory to ordinary indirect sunlight.

The vitality of the organism in the human throat is
very great. Sometimes it is found three months or later
Vitality of after the throat looks clean, though custom-
Bacillus in arily it disappears in a week or two. Though
Human Throat. in such throats its life is usually not very
active, yet its infective power often persists. In some
cases a discharge from the nostrils containing infective
bacilli may continue for months, and in post-mortem
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PREVENTION OF SMALLPOX 229

man's body—that his brain and his heart and lungs will
be the sounder for a sanitary environment. DBut as
recards infectious disease, the particular measures which

—The large squares contain 100 smaller ones, so that the varieties of the smaller squares represent
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are specially useful against one are not necessarily of any
value against another. Plague may be L‘{}I'I‘i.'t'j.'t?dvh}' rats,
theretore the killing of rats is good against plague, but
it is of no use against typhus. Enteric fever may be
conveyed by water, but measles is not carried in that way :
therefore, protection of a water supply will not prevent

The thicker black and white lines indicate the original

V.M. means vaceination marks.
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PREVENTION OF TUBERCULOSIS 241
and found that seven of them were at once attacked by
acute tuberculosis, and that all the others except two were
affected to a less extent, the disease in these spreading
from the seat of inoculation to the lymphatic glands, with
at the most some small amount of tubercle in organs
like the lungs and spleen. But even in these slight cases
the tuberculous disease so established could be introduced
into other bovines or into guinea pigs. Still further, and

HACILLUS TUBERCULOSIS IN UDDER OF COW,

¥ 1,000, [Bochanan.)

very important, when cows were inoculated from the
guinea pigs they developed general tuberculosis of an
intense character. This disease set up in the bovine
animal by material of human origin was quite indis-
tinguishable from that set up in similar animals by matter
of bovine origin.! :

'The Royal Commission have now (Janhary, 1907) issued a Second Interim
Report, in which they conclude * There can be no doubt but that in a certain
number of cases the tuberculosis occurring in the human subject, especially in
children, is the direct resnlt of the introduction into the human body of the
bacillus of bovine tuberculosis; and there also can be no doubt that in the
majority at least of these cases the bacillus is introduced through cows’ milk.
Cows’ milk containing bovine tubercle bacilli is clearly a cause of tuberculosis
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diminish the number of cases requiring either treatment
or isolation.

The provision of sanatoriums has made much more
progress in Germany and in America than in Britain,
and on this subject, as in many others, one comes to
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PREVENTION OF TUBERCULOSIS 267
the insurance companies. These insurance companies
find it profitable to make grants both to hospital dis-
pensaries and to building societies engaged in erecting

CHAPEL.

AlR

QPEN

MIDHURST,
Architectural Keview.)

SANATORIUM,

(13v permission of

KING EDWARD VIL

THE

healthy houses for workmen. Examination of the man’s
whole family is not compulsory, but if it is not allowed no
sick benefit is given. In England a national association
for the establishment of sanatoriums for workmen suffer-
ing from phthisis is now being organised.
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276 APPENDIX

the patient also, for they act as a defence against reinfection. When
the patient is careless he himself suffers first. The air which he
breathes is thronged with bacilli, and the organisms which are
warring on his lung are constantly reinforced from without.

Further, the consumptive patient is to employ his own table
utensils. He is not to kiss on the mouth. He is to be diligent in
the washing of face and hands. He is not to swallow his sputum;
to swallow the sputum is to incur the risk of infecting the organs of
digestion.

The consumptive patient is to sleep in a bed by himself. No
personal precautions can obviate the risk to any one sleeping with a
consumptive patient. The consumptive, besides, is to have a bedroom
to himself, if this can by any possibility be procured; and whether
he has a bedroom to himself or not, the windows of the room in
which he sleeps are to be widely open day and night. During the
half-hours of dressing and undressing only is it permitted fo close the
windows. If the breeze through the widely open windows is at any
time too strong for comfort it may be tempered by the use of screens.
But nothing surprises a patient in a sanatorium more than the
freedom with which he can sleep in a bedroom of which the windows
are wide open. He expects to catch a cold, but, in fact, he does not,
and he soon gets to regard the open windows as almost a necessity
of existence.

The floor of the patient’s bedroom is to be uncarpeted; it is to show
the boards or be covered with linoleum. A rug in addition is per-
mitted. The walls of the room are to be clear of hangings, and the
window curtains are to be light and washable.

The patient’s bedroom is to be freed from dust by the use of a
damp duster once a day. The duster is to be boiled. Wet tea leaves,
scraps of wet newspaper, or the like, are to be employed in the process
of sweeping the floor. It is important that the process should be a
damp one in either case. The object is to remove infective dust, not
to redistribute it through the room.

If the patient should happen to have a choice of bedroom, the
following details are to influence his choice :—A spacious outlook free
from obstructive trees or buildings, a sunny exposure, an absence of
damp, the possibility of through ventilation from window to window
or from window to fireplace, as the case may be. A fireplace with a
good chimney is to be looked on as essential, and the damper of the
grate is to be kept open. No merit of a room in other directions
compensates for defect in ventilation.

If children are present in a house with a consumptive patient the
most scrupulous household cleanliness is particularly necessary.
Young children who creep or play in a room are in closer contact
with floor dust than persons in the erect position. If the dust is
infective, bacilli are readily transferred by the hands of the children
from the floor to their mouths. Young children are to be excluded
from the consumptive’s room and presence as far as possible.
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