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3 SMALL-POX AND ITS DIFFUSION

the_ hospital, before, and long before, a single small-pox
patient entered it (STEVENSON):; and it was because this
“fact ” had not been sufficiently considered that the Lord
Chancellor of the day (Selborne ?) granted a new trial in
jthe_ case of Hill and others. So far from there being any
incidence of small-pox in the immediate neighbourhood of
the hospital, the contrary was the fact. In Pond Street,
for instance, and upon that side of it nearest to the hospital,
there was not only no incidence, but no case. The experi-
ence of the Roman Catholic Schools, which are within the
precincts of the hospital, was exactly the same, and the
“* sisters 7 assured this writer that they preferred as neigh-
bours the small-pox to the idiots.

.Obviously these are facts for which there is no explan-
ation whatever on the aerial convection theory. If the
hospital had diffused small-pox to its neighbourhood, all
Hampstead could not have failed to suffer, for the simple
reason that large numbers of business men resident there,
passed within the precincts of the hospital every morning
and evening on their way to and from the city, some of
whom, ex hypothesi, must have contracted small-pox which
they would have spread throughout Hampstead, and Mr.
Pearson Hill’s contention was that such small-pox as
existed was confined to the neighbourhood of the Hospital,
or nearly so. :

In the course of inquiries which extended over some years
the writer had conversations with * all sorts and conditions
of men” there. He administered the hospital for over
twelve months, and made a careful inquiry for evidence
in favour of distal aerial dissemination, but he never
could find any.

In considering distal aerial dissemination for the first time,
it seemed to the writer that any inquiry into the aerial influ-
ence of a hospital in London, with its 3,000,000 inhabitants,
and the relations of these with the world, would forcément
be an impossible one, because the wvarious factors con-
cerned in determining the question could not be found, and
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consequently could not be estimated. The place to conduct
an inquiry of this kind is a country hospital, where every-
body is known ; where visits by strangers are rare ; where,
when they occur, the visitors’ footsteps may be follmi.rcd a}nd
their influence traced. Dr. Thorne made such an inquiry,
and from his inquiry it was found that the country small-
pox hospitals did not spread small-pox. In London the
condition of things is very different. The footsteps of its
visitors could rarely be followed. The lines of life there
contain so many °‘unknowns,” that the data for such
an inquiry could not be found. In the first place, ob-
viously, it was necessary to find the cases, which could
not be found because there was no complete record of them.
There was no compulsory notification, and it is not likely
that the private practitioners were ready and willing to
make known cases of small-pox which most people wished
to conceal. Such cases of small-pox as were found were in
the main such pauper cases as applied for relief. It is well
known that small-pox cases are frequently concealed, and
for obvious reasons ; that cases of the modified discrete kind
are frequently mistaken for chicken-pox; that owing to
vaccination some cases are so mild that the subjects of them
attend to their daily occupations altogether unconscious
that there is anything the matter with them, walking
pestilences, distributing small-pox everywhere. Amongst
3,000,000 how could these factors in the production of
small-pox be known, their effect upon small-pox prevalence
estimated and eliminated, so as to justify recourse to distal
aerial dissemination ? This writer is not very much im-
pressed with the popular belief (sanctioned by Dr. Gull),
that priests of various orders, religieuses, nurses, physicians,
undertakers, visitors to patients, male attendants, officers
living outside the hospital, servants, such as scrubbers,
laundry women, etc., workmen in and about the hospital,
and tradesmen, largely spread small-pox ; but unless strict
precautions are taken, it might, in this personal communi-
cation way, be spread widely. With the best management
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it must be spread occasionally, with the worst frequently,
and in any case it must now and then happen. Granting
that the instances are rare, reduced for example to the case
of a nurse slipping out now and then without having changed
her uniform. One case so arising, might in a crowded neigh-
bourhood give rise to a hundred others, and so, near or far
from the hospital, render distal aerial dissemination un-
necessary. But how are they to be eliminated ? At the
time that distal aerial dissemination was produced the con-
veyance of small-pox patients to the hospitals was far from
perfect. For the most part the conveyances were old * four-
wheelers,” without springs, drawn by rickety old horses,
driven by drivers sometimes gris from fear of infection.
Inside with the patient were usually one, two, or more
friends, who not infrequently stopped at the “ pubs ” by
the way. At one of the hospitals this was one of the
gravest of the complaints against it. How is the influence
of these * ambulatory hospitals ” in the causation of small-
pox to be found, estimated, and eliminated ? Obwiously it
is impossible ; but it must be done before a single step
can be taken towards distal aerial dissemination.

A nurse belonging to the FEastern Hospitals found a
young man taking a leisurely stroll in Mare Street, Hackney,
amusing himself by admiring the newest fashions. She
gently but promptly arrested him, and by the least fre-
quented streets led him to the hospital, where he recovered
from a well-marked but discrete small-pox. The young
ladies who were also admiring the newest fashions were
probably very much surprised at the pimples which ap-
peared on their faces some days after, and if they had been
asked where they had caught their small-pox, they would
have been obliged to say that they did not know ; that they
could not give the least hint of how they came by it, and
distal aerial dissemination quoted this absence of evidence
in favour of personal communication as if it were evidence
in favour of distal aerial dissemination. C’est épatant!

““ A lad applied on the morning of a certain day to one
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\a:rhi::h she had a little knowledge from having wvisited
sick people, she determined to return to London, which
she did. She took her seat, closely veiled, in a crowded
carriage, and when she reached London, this writer was
asked to see her. She was the subject of confluent small-
pox. The young man who could not give the least hint
as to how he came by his small-pox, did not know that
the charming barmaid whom he was chaffing over his beer
was admitted into the small-pox hospital the morning after.
The old gentleman who could not imagine where he had
caught his small-pox, did not know that the omnibus conduc-
tor who gave him his change was the subject of small-pox.
The old lady who had not been out of the house for years,
could not imagine where she had caught her small-pox.
She did not know that the last dress she had was made in
a small-pox room where, for want of ventilation, the atmo-
sphere was pestilential. The city merchant, living in his
beautiful suburban villa, who had been nowhere but be-
tween his home and his office in the city, had certainly seen
no sick person, could not imagine where he caught Ass small-
pox. He did not know that the man who sat next to him
mn the railway carriage had been the day before discharged
from a small-pox hospital where they were not too particular
about disinfection. But is it necessary to continue? Is
it at this time-of-day necessary to show that infectious
disease passes but a very few feet from the sick person and
that it is invariably carried by the infected person or by the
‘infected thing. Dr. Gull stated that he had carried small-
pox to a friend whom he met in the street, after having
visited a small-pox patient. It is, of course, possible.
Nobody requires to be informed in respect of a well-known
fact. If Dr. Gull imagined that he was giving the Rﬁ_v_al
Commission and the profession information, he was mis-
taken. If he meant simply that medical men may carry
infectious disease, no one who knows anything of infec-
tious disease will contradict him; but if he meant that they
must, this writer dissents. With well-known and easily taken
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precautions, no medical man need carry infECtiDl:lS disease.
Here are the grounds of this opinion. About 1:]'111‘_11‘5.r years,
almost the whole of the writer’s professional life, were
passed in general and in special hospitals, from the time
that it commenced as clinical clerk in the Aberdeen Royal
Infirmary, about the year 1860, until it ended in the_ Eastern
Hospitals, about the year 189r. During that period over
30,000 persons were treated by him, one way or another.
Of these over 25,000 were cases of infectious disease, the
infectious fevers, typhus fever, enteric fever, scarlet fever,
cholera, diphtheria, small-pox, and measles, along with
3,000 cases of ““other diseases,” mostly not infectious,
Here is a list of them : Pneumonia, rheumatism, phthisis,
mania, bronchitis, pericarditis, pleuritis, nil, tuberculosis,
meningitis, jaundice, colic, morbus cordis, cystitis,
syphilis, lead poisoning, erysipelas, pyemia, glanders,
puerperal fever, carcinoma uteri, insanmity, hysteria,
skin disease, “ various ’ malignant pustule (7), dys-
pepsia, dysmenorrhcea, dementia, gastritis, senile gan-
grene, melancholia, acute mania, alcoholism, empyema,
retention of urine, appendicitis, Meniére’s disease, starva-
tion, atropine poisoning, abdominal tumour, phlegmasia
dolens, spinal disease, mumps, spinal caries, eczema, cancer
of pylorus, periostitis, sore throat, dropsy, vaginitis, soften-
ing of brain, atrophy.of optic nerve, delirium tremens,
scabies, metritis, cerebral h@morrhage, morbus renum,
dysentery, cerebral abscess, cerebrospinal meningitis,
copaiba rash (sent by a distinguished fellow from a hospital
which thought itself * chic,” even “irés chic.” Humanum
est errare holds good even for * fellows! ™), herpes, whoop-
ing-cough, cirrhosis, hip and spine disease, acne, debility,
purpura, lichen, etc. He calculates to have made very
many thousands of visits—a few thousands one way or
the other does not in the least matter; but to the best
of his knowledge and belief, he never carried any infectious
disease, nor did any one of the other * diseases” in
his charge treated under the same administration with
infectious disease contract any one of them.
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_It was gdduced as ‘evidence in favour of distal aerial
dissemination, that an invalid lady who had never been out
t_:}f the house contracted small-pox. Therefore she caught
it thrmugh the window. Can anything more childish be
1mag{ncd_? She had never been ouf. But who had been iz ?
Nﬂ?hmg 1s said of that by distal aerial dissemination. Being
an invalid, this lady probably, one may even say certainly,
saw from time to time a physician, who probably saw from
time to time cases of small-pox, and, like Dr. Gull, carried it.
Being an invalid, she probably saw from time to time a priest,
whnf from having *confessed” a dying small-pox patient,
carried on his head and elsewhere » millions of small-pox
microbes. Probably from time to time this invalid lady re-
quired clothes, which the couturiére made in a small-pox room
with closed doors and windows. Probably this invalid lady
required the coiffeur recently engaged in dressing small-
pox heads. Perhaps sometimes she required the pédicure.
Probably from time to time she required shoes, and saw the
shoemaker. Possibly she occasionally had need of the den-
tist. Perhaps now and then she was visited by one or more
religieuses, who had just wvisited, amongst others, one or
more cases of small-pox, without having paid any great
attention to precautions, leaving all that to the care of God.
Very likely this lady, being an invalid, from time to time
received visitors, received letters from sick friends, etc. She
was not in solitary confinement. These possibilities of small-
pox propagation were simply ignored. Neither at Hackney
nor at Fulham did their existence even appear to be sus-
pected, and they form a considerable factor in the causation
of small-pox. But how, divine revelation apart, are they
to be found, estimated as a factor in the propagation of
small-pox, and eliminated ? But until this be done there
can be no question of distal aerial dissemination.

An appeal was made to the general practitioners of
Fulham and its neighbourhood to report all cases of small-
pox known to them. To begin with, this proceeding was
useless, because what was wanted was not the cases of small-
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pox known to certain practitioners in medicine, but all the
cases : of a very considerable number of very discrete cases,
they would not have any knowledge, and it is not very
likely that any practitioner would reveal cases (a not incon-
siderable number) which his patients, or their friends, wished
to be concealed. Moreover, and this is very important,
at the time that this inquiry was being held, it may be said
that the general practitioner, and even his superior the con-
sultant, were generally * innocent ” of any knowledge of
infectious disease. Forcément because it was not taught
in England. This writer was the first to give regular clinical
instruction in infectious disease at the Eastern Hospitals.
That it was much needed may be seen from a consideration
of the mistakes already noted. Here 1s a list of the errors
for one year, taken at random, for small-pox alone:
Varicella, scarlatina, lichen, acne, urticaria, rheumatism
with skin eruption, congenital syphilis, copaiba rash (from
a well-known hospital), herpes, pneumonia, enteric fever,
tonsillitis, — “ various,” fifty-nine in one epidemic and
seventy in another. If any one should think statistics of
any real value that are composed of such pauper cases
as applied for relief, and such cases as the general practitioner
chose to reveal (rendered altogether untrustworthy by the
aforesaid errors of diagnosis), all that can be said is that
he must be left to his opinion.

With these observations on the impossibility of the in-
quiry, the writer will now consider the basis upon which it
rests. The widely spread belief was assumed as an indis-
putable truth, “and not by fools exclusively,” that in
hospitals, by reason of the number of the patients, there is
necessarily “ crowding,” which renders the air more or less
pestilential, and in consequence dangerous to the surround-
ing neighbourhood. This notion, meo judicio, is erroneous,
ﬁI:ld can only arise in the minds of persons not familiar
with hnsPitals. Where the cubic space and floor space
are sufficient, the ventilation abundant and continuous by
night and by day, there is no “ crowding.” Such patients
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are practically n fthe open, in space “not finite.” It is
not in the hospital that is as it should be and as it may be,
that there is ““ crowding,” but rather in the homes of the
poor, where illness is treated with closed doors and windows,
where abundance of air is regarded as some kind of poison.
It is there that there is concentration of poison, aggrega-
tion of microbes; there that there is danger to tenement
houses, danger to neighbourhoods, danger to visitors. In
the hospital, with sufficient floor and cubic space, con-
tinuous ventilation for each person according to the
necessities of his case, each and every patient is practic-
ally in a room by himself. This is the real and only meaning
of “good wventilation;” and if the conditions stated are
** fulfilled,” there would not be either aggregation, concentra-
tion, crowding, or danger to any neighbourhood in which
such a hospital might be placed, however many patients
it might contain, if, as patient is added to patient, cubic
space and floor space be also added, and sufficient and
continuous ventilation be maintained by night and by day.
If this be true, the very basis, foundation, and bottom of
distal aerial dissemination falls to the ground, for one is
bound to assume that in all essentials the administration of
the Fulham Small-pox Hospital was excellent.

It was seen on still further examination, that distal aerial
dissemination would depend upon the wind, and inasmuch
as the wind is a wvery variable “ variable,” the contagion
simply could not spread ‘invariably,” with an incidence
diminishing gradually as the distance, until it vanished.
It is a simple impossibility. Assuming the incidence, it
would sometimes be far from the hospital, at other times
it would be near it. Obviously the wind would not blow
always with the same force. Sometimes the air would be
almost motionless, and drop the microbe at the hospital
gate. At other times there would be a gentle breeze,
which would carry it into the next street. Now and
then there would be a gale, and occasionally a hurricane,
which would spread the microbes far from the hospital,
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the dxstnct.tu which the hospital is said to have spread
small-pox is a district lable to small-pox altogether
independent of the hospital, a district where that disease
will _always be found when it is prevalent in London.
Continuing our examination of the summary, one observes
that the small-pox death-rate in London per “ thousand ”
was: for the decennium 1861—0 twenty-eight; for the
decennium 187180 forty-six, a rate which, taking the
population at about 3,000,000, would have given 84,000
deaths from small-pox alone in the earlier decennium, and
_138,0::}0 in the later! This observation naturally did not
inspire confidence in the statistics; but there is something
still more remarkable which further lessens confidence in
them. About twelve months after the presentation of
the summary to the Homerton and Hackney authorities,
Dr. Tripe gave evidence before the Royal Commission,
when this summary was reproduced. One naturally
expects that the figures had been revised and freed of any
errors which they originally might have contained. The
figures were revised, and the death-rate became in the
respective decennia 28 and 46 per 100,000, instead of per
1000. One naturally concludes that this time the figures
are correct. Not at all: the per 1000 and the per 100,000
are both wrong! At first sight one is inclined to think
that these errors are mere “slips,” which do not affect
the substantial accuracy of the summary. Not at all
Meo judicio, the said summary is radically unsound. It
will be found, according to the summary, that in the post-
hospital decennium there were in Nesbitt Street twenty-six
cases of small-pox with two deaths, in Sedgwick Street
forty-two cases with three deaths; but that in the
pre-hospital decennium there were neither cases nor
deaths in these streets. This was true; but in the
latter decennium these streets did not exist! Notwith-
standing, these “slips ” might have been forgiven if in
substance the summary had been sound. Unfortunately
this is not the case. The M.O.H. for Hackney states that
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in streets “adjacent” to the hospital the death-rate per
rooo annually is 4°1; but from the adjacent streets he entirely
omits the populations in (2) The Fever Hospital ; (b) The
City of London Union; (¢) The Union Infirmary, which
form two sides of the square of buildings which encloses
the hospital, and are consequently most adjacent to it.
He gives the population of Brooksby’s Walk, but omits
any mention of the workmen of the pipe factory at its
southern end. He gives the population of The Grove,
but makes no mention of the boys’ and girls’ school at its
western end, where the ambulances pulled up, behind
which the boys and girls rode, around which they played
hide-and-seek without taking small-pox. He gives us the
population of College Lane, along which the majority of the
ambulances passed, but he says nothing of the pupils in the
college forming one side of it. He records the population
of High Street, but leaves out of account about 160 persons
engaged 1n the xylonmite factory. The importance of these
populations, of which the summary takes no notice whatever,
and amongst whom there was no small-pox, will be clear from
the accompanying diagram (see p. 21), from which it will be
seen that the following populations have been omitted from
the summary : (a) The Fever Hospital population ; (b) The
City of London Union population; (¢) The Infirmary
population ; (d) The pipe factory population ; (¢) The school
population ; (f) The college population; (g) The xylonite
factory population, and doubtless others. So much for
streets adjacent to the hospital. Of streets not adjacent
to the hospital, but within a quarter of a mile of it, Dr.
Tripe states that amongst a mean population of 6,823 the
death-rate annually per 1000 was 2'45, but he omits the
population of the Hackney Union. He states that
“amongst a mean number of 30,177 poor persons living in
other small houses " the death-rate annually was 160 per
thousand; but what sort and condition of persons are
“poor,” where these lived, or what their relation to the
hospital, there is no information. He tells us that amongst
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the mean number of * 119,400 population, excluding poor
population and deaths,” the death-rate annually per 1000
was 0°21; that is, by taking the “poor population” where
the small-pox was, and excluding it from the population
where the small-pox was not, he found that the death-rate
of the population where the small-pox was not was still 0-21.
He records that amongst the whole population of Hackney
in the decennium 1871-80, there were g1z deaths from
small-pox, which gave a death-rate of 0'58 per thousand of
the population, a rate manifestly much less than that in
the streets adjacent to the hospital, omitting, be it
observed, the populations represented in the diagram
where the rate was o'o! The fallacy of the method must
be manifest, because it is obvious that by taking small-
pox from populations where it prevails and distributing
it over populations where it is absent, the mortality of
(populations where it prevails) -+ (populations where it
does not prevail) must obviously be less than in populations
where it prevails. It is by excluding from his statistics
a number of persons in the neighbourhood of the hospital
equally exposed to small-pox with those whom he included ;
and by taking the deaths (a wholly unreliable guide to
incidence of small-pox), that Dr. Tripe found that in the
years 1871-80 they were in proportion to proximity to
the hospital as follows: (a) In streets adjacent to the
hospital, 4'1; (b) In streets within a quarter-mile radius,
2'45; (¢) Amongst 30,177 other persons living in small
houses (presumably more distant from the hospital), 1-60.
But when correction was made for the populations of the
Fever Hospital and the Workhouse alone, the death-rate
was as follows : () In streets adjacent to the hospital, 0°9 ;
() In streets within a quarter-mile radius, I'T; (¢)
Amongst 30,177 other persons living in small houses
(presumably more distant from the hospital), 8. ,
To these figures, with or without correction, this writer
does not attach very much importance, and he produces
them not so much to show anything for or against the
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Board Hospitals spread small-pox with complete isolation
and complete supervision, with patients under lock and
key until free of infection, the mischief which these two
hospitals on the public street must have done must have
been appalling ; but the M.O.H. did not evén mention
them. Obviously, therefore, admitting that the Asylums
Board Hospitals spread small-pox, it could not be said to
what extent they did so until what these others did had
been estimated; and inasmuch as this could never be
estimated, the case against the Asylums Board Hospitals
could never be made out.

But to return to the three other grounds which in
our opinion entirely set aside Dr. Tripe's contention.

(a). He compared an epidemic decennium with one which
was not epidemic. From our point of view the period
1871-80 was epidemic, whereas that of 1861—70 was not.
Moreover, not only was the former period epidemic, but
in the year 1871 of that decennium the severest epidemic of
the century occurred. In that year small-pox was widely
prevalent all over London, and the streets mentioned
in the Statistical Summary were steeped in it before
a single patient entered the hospital. Under these circum-
stances there was necessarily more small-pox in the
neighbourhood of the hospital in the decennium 1871-80
than in the decennium 1861—70, and but for the energetic
action of the Asylums Board and their officers on that
and on other occasions, the number of cases and the
number of deaths in Hackney during the years 1871-80
would have been increased, one knows not to what extent.
When this was pointed out to Dr. Tripe, he replied that the
decennium 1861—70 was an epidemic period, that in fact
there were ‘three” epidemics during that decennium,
the epidemics of 1863, 1866 and 1867. The word
epidemic is used very loosely, and we shall not waste
time in discussing its precise meaning, but shall consider
the actual facts. In the year 1863, the year of the
decennium in which the number of deaths was greatest,
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disinfection purposes. Of cases generally he said, “ Cases
in respectable houses are rarely reported to me.”” Of these
then he could say nothing; so that his conclusions are
confessedly founded upon a bare fraction of the cases among
the poorer inhabitants living necessarily in the poorer,
and, notwithstanding, respectable, houses on the southern
side of the hospital.

(c). Dr. Tripe made no allowance for change in the
character of the population.

In the decennium 1861—70 the neighbourhood of the
hospital was for the most part open and the inhabitants
were comparatively few. There were many old houses stand-
ing in their own grounds. The modern speculative builder
had not, even in 1870, altogether taken possession of
Homerton. Half the area of a circle having a radius of a
quarter of a mile round the hospital was unbuilt upon. At
or near to Ballance Square in 1870 there stood an old
manor house in the midst of almost empty space. That
house was taken by Roman Catholic Sisters, and in the
course of the decennium a Catholic church arose, and around
it a new city. The character of the population entirely
changed. The place of the old houses with the large gardgns
was taken by rows of house-to-house built streets, in whlcl:h
the population increased by thousands. Dr. Tripe said
that there was little or no change in the population. Th‘IS
was altogether incorrect. It had wholly changed in
character and increased in number by thousands. It was
not therefore surprising that there should be more s_mall=
pox. These facts and observations, as we th‘ink, dlEiP-EJSE
entirely of Dr. Tripe’s indictment, but in adf_iltmn
he himself disposes of it. He affirmed “ thazt_tflle disease
(small-pox) was persistently present in the vicinity of the
hospital during the whole of the ten years it was open,
whilst in other localities, although a severe outbreak
occasionally occurred, it did not prevail year after year
in the same way as around the hospital.” There are here,
it will be observed, two distinct statements : first, that the
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hospital was open for ten consecutive years; and ser::ﬂnd,
that * year after year ” of these ten years small-pﬂ_:{ existed
in the vicinity. Very good. Assuming the hospital to be
the cause, a cause is what produces an effect : as the
presence of the cause is the presence of the effect, so the
absence of the cause is the absence of the effect. The
absence of the cause with the presence of the effect would
be a contradiction of the law of cause and effect. We are
sure, therefore, that whatever can be omitted or withdrawn
without making any difference to the effect in question is
not the cause or any part of the cause. If we cut a string
that we suppose to be the support of a weight, and the
weight continues to be supported, the string is not the
support. Therefore, manifestly, if we remove the small-
pox hospital, and the small-pox remains, the hospital is
not the cause of the small-pox. This practically was what
happened. Leaving out of account minor periods, for
about twenty-one consecutive months of Dr. Tripe’s
“ten years” the hospital was closed (from September,
1874, to June, 1876); but notwithstanding, * year after
vear ”’ of these ten years, both when the hospital was
present and when it was absent, small-pox existed in its
vicinity. To resume the simile, the * string ” (small-pox
hospital) which supported the * weight” (small-pox
incidence) was cut, but the “weight” (small-pox incidence)
remained.

It does not, however, follow that because the Medical
Officer of Health for Hackney has failed to make out his
contention, that therefore the Homerton Small-pox Hospital
did not spread small-pox “somehow or other” to its
neighbourhood near and far. There remains to be explained
the notable * fact,” however produced, that during the
post-hospital period the death-rate in Hackney had
largely increased out of all proportion to that of London,
a fafft which to some people would be sufficient proof that
it did. We proceed to demonstrate the contrary from

the reports of the Homerton Hospital and from the returns
of the Registrar General.
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a tendency on the part of the Hackney death-rate to rise,
and in 1867, three years before the Small-pox Hospital
was open, the two rates are practically equal. Obviously,
therefore, there was some cause, other than the small-pox
hospital, producing an increased small-pox death-rate in
Hackney * years” before the Hospital existed. This
influence, whatever it was, showed itself in a most marked
manner in 1871, when the Hackney rate was 32 to London’s
23, and in the following year it is twice that of London.
Granted: but what has this to do with the Small-pox Hospital,
seeing that small-pox was all over Hackney, Homerton, and
the whole of East London before a single small-pox patient
entered its walls ? The epidemic was far and away beyond
control before the hospital gates were opened. Homerton
was a hotbed of small-pox; Hackney was steeped up to
the ears in it; and all over East London it was rampant.
Clearly the Small-pox Hospital had nothing whatever to do
with what happened before it existed. (AvErLing, Medical
Officer, City of London Union Infirmary and Workhouse,
Homerton). What the hospital did do was to limit sensibly
the spread of the epidemic by the removal of hundreds
of cases from the homes of the poor, a fact of which there
could not be any statistical evidence, because such evidence
would be evidence of events which did not happen. But
does anyone outside an asylum doubt that the removal of
hundreds of cases of small-pox from the crowded homes
of the Hackney poor largely controlled the epidemic of
small-pox there in the years 187172 ?

“ Much has been said about the peculiar certainty of
mathematical reasoning, but it is only certainty of deductive
reasoning, and equal certainty attaches to all correct
logical deduction. If a triangle be right-angled, the square
on the hypothenuse will undoubtedly equal the sum of the
two squares on the other sides ; but I can never be sure that
a triangle is right-angled » (Principles of Science, JEvVONS).
Bl;}t we can be sure that small-pox is infectious, and this
being so, it follows by strict deductive reasoning, that the
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1875, 49 cases of scarlet fever were received ; of these, 25
were males, and 24 females ; the following table shows that
the majority were under the age of puberty " (Report of the
Medical Superintendent of the Homerton Small-pox Hospital
for the year 1875, dated Feb. 7th, 1876).

“ Late in May, 1876, several cases of small-pox arose in
the Homerton District; these were sent to the sister
institution at Stockwell, which had, during the time the
Homerton Small-pox Hospital was used for scarlet fever,
undertaken to receive cases from the whole of the Metropolis.
Upon the first note of alarm the hospital was thoroughly
disinfected and otherwise prepared for its legitimate work,
and on July the 1st, there being several cases at Stockwell
belonging to the area allotted to the Homerton Hospital,
the Committee obtained the consent of the Board to the
re-opening of the hospital.

“* It was not, however, until the first week in August that
patients were admitted ; within eight weeks from that date
86 cases were received, the disease having reappeared in
nearly all the northern and eastern portions of London,
and with especial virulence in Islington ” (Report of the
Committee of Management of the Homerton Fever and
Small-pox Hospitals for the year 1876, dated April, 1877).

It follows, necessarily, that the small-pox hospital at
Homerton could not have been the cause of the small-
pox increase in Hackney, seeing that during the whole of
1875 and the first half of 1876 it was empty. In this
case, as in others of the same kind, the hospital was the
“ effect,” and the small-pox in Hackney, ° the northern
and eastern portions of London,” the * cause.” The next
increase of small-pox which took place in Hackney in the
decade 1871-80, was in the latter year. From :56 per
10,000, the death-rate rose to 5:52, ““ four times ” that of
London. Was the Homerton Small-pox Hospital the
cause of that ? Let us see.

“The cleaning and alterations considered necessary in
the building being completed, it was not re-opened for the
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reception of small-pox patients until March 1st, 1879 :
from that date until September 19th, 1879, it was so used,
the number of patients admitted being 69, and the par-
ticulars of which will be found in the appended Tables.

* The most important event in the history of the hospital
during the past year was its utilization for the treatment of
enteric fever. On the 25th of September last the Com-
mittee decided upon temporarily receiving this class of
disease, or rather such as could not be admitted into the
Fever Hospital : there were at that time 11 cases of small-pox
under treatment : in order to comply with the instructions
then given, these were transferred to the Deptford Hospital,
the necessary disinfection was at once commenced, and on
the 3oth of September, or five days after the matter was
finally decided, 30 patients were received from the Fever
Hospital ” (Report of the Medical Superintendent of the
Homerton Small-pox Hospital for the year 1879, dated
March, 1880).

During the year 1879 the small-pox admissions to the
Small-pox Hospital were as follows :—

1870.
January - 0
February aF i ST g
March B 2o s (1 vaccinated) =2
April o ain S T s 0
May T i A (6 vaccinated) ©
June e e .. (17 vaccinated) 22
July i a4 .. (16 vaccinated) 138
August s i i (8 vaccinated) 15
September . . s o (3 vaccinated) 3
October s et
November .. o
December .. i (o]

1880.
January .. aw . AT N

In this third and last period of the decade, then, when
small-pox increased in Hackney, it will be observef_l that
small-pox was in Hackney when there was noné¢ in the
hospital, and further, that the hospital had been almost
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to show that the experience of Homerton by itself entirely
disposes of distal aerial dissemination. At various periods
from 1871 to “about” 1885, certain populations in
the immediate neighbourhood of the Homerton Small-pox
Hospital and of the Homerton Fever Hospital, used as
a small-pox hospital, were entirely free of small-pox
incidence under circumstances in which, according to
the theory, they should have severely suffered. The facts
concerning these populations and their immunities from
small-pox shall now be recorded from the year 1871 up to
the year 1885, when small-pox ceased to be received at
the Eastern Hospitals.

THE EXPERIENCE OF THE YEAR 1871.

““ The Small-pox Hospital was opened on the 1st Febru-
ary, 1871, and being filled almost immediately, it was
found necessary to appropriate the Fever Hospital to
small-pox purposes, and the whole 200 beds which it
provided were occupied by the end of February. As the
epidemic increased, more beds were placed in the wards
and some were fitted up in the corridors for conwvalescents,
and the pressure became so great that tents had to be
erected in the grounds, until the total accommodation
in June, 1871, amounted to 284 at the Fever Hospital,
and 152 at the Small-pox Hospital. In July the admission
of cases into the Fever Hospital was discontinued ™
(Report of Committee of Homerton Hospitals from 1871
to December, 1875, dated 22nd March, 1876).

During the period, February - July 1871, sixty cases of
“other disease” were admitted into the Fever Hospital,
certified to be cases of small-pox. These cases were treated
in two special wards, numbered 10 and 11 on the accompany-
ing plan (Plan I1I), an inspection of which will show that
these sixty persons in these special wards were surrounded
by small-pox in nine pavilions and six tents (represented by
the circles), within a few feet of them. The average number
of cases daily during the five months was over 400,
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to the theory of distal aerial dissemination, is that of the
City of London Union Infirmary.

This Infirmary stands at a distance of about 9o feet from
the westmost pavilion of the Fever Hospital, its relation to
which is shown on the accompanying plan. During the
period already referred to there were in the said pavilion
forty small-pox beds constantly occupied. The windows
of the Infirmary and the pavilion directly face each other,
and were almost always open. Amongst the sick in the
Infirmary, who, inter alia, consisted of young women
in confinement and their unvaccinated new-born infants,
there must have been some susceptible subjects; in any
case all new-born infants, of whom there were about twenty-
five yearly (AVELING, Question 5069), which for the five
months would give about “ten.” Here then, apparently,
are all the conditions for the transmission of small-pox to
this Infirmary, if it be true that the contagion of small-pox
may be carried long distances through the air. It stood
within about go feet of the Fever Hospital small-pox
pavilion, and within the precincts of eight others, con-
taining together over 400 cases of small-pox, of whom
over 100 were ‘‘severe acute;” but notwithstanding,
during all these five months not a single case of small-
pox arose in the Union Infirmary, and although scarlet
fever was treated in this westmost pavilion of the Fever
Hospital for about nine years, not a single case of scarlet
fever occurred in the lying-in wards of the Infirmary or
in the children’s dormitories. In the same circumstances
the very same experience was repeated in the epidemic
of 1876-77, no small-pox amongst the inmates of the
Infirmary, and none among the fifty cases of * other
disease ” admitted to the special wards marked 10 and
11 of the Fever Hospital, for the second time used as a
small-pox hospital. The case of the Workhouse is hardly
less striking. It stands practically in the same grounds as
the Small-pox and Fever Hospitals, separated only by
a wall about nine feet high, and “at all times within
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perhaps from about 110 to I1I5 feet of small—pn?x when
the Small-pox Hospital was open ”’ (AVELING, Questton 5053,
Royal Commission Report, Small-pox and Fever Hospitals).

Its position is shown on Plan III above. The popu-
lation at the time the Small-pox and Fever Hospitals
were rapidly filling up with small-pox in Ff&bruar}r, IB??,
was about 450. It had not been re-vaccmated: and §t
may be fairly inferred that such primary vaccination as 1t
had, was like that of its neighbours in East London, where
small-pox at the time was widely prevalent. Note, too,
that the authorities of the * house ” were fond of fresh air,
a fact which the writer inferred from observing that the
windows were nearly always open. About the presence of
small-pox at their door, over 400 cases, about 100 of which
were ‘““severe acute’ in the Small-pox Hospital, in the
Fever Hospital, and the tents at their side, there could not
be any doubt. That there was an “ aggregation ” of cases
is manifest. It commenced in the Small-pox Hospital
proper on the 1st of February, and for a week increased at
an average of fifteen cases daily. Between the 1st and the
7th of February, 1871, both days inclusive, the number of
small-pox patients admitted to the Homerton Small-pox
Hospital was 105, of whom 52 were vaccinated, 29 un-
vaccinated, and 24 were without evidence of vaccination
(GayTON, private letter). We have here, then, a wholly
exceptional * aggregation” of acute small-pox, which
commenced upon the rst of February, and it is of the
essence of the theory that it is at the commencement
of aggregation that excess of small-pox makes its
appearance round a small-pox hospital. On this point
here are Dr. Buchanan’s own words :—

“1 find that at the commencement of aggregation of cases
the same excess of small-pox prevalence round the hospital
has been witnessed in epidemic after epidemic. It is during
the commencement of aggregation, and then only, that the

excessive incidence upon neighbouring houses shows itself *
(Question 3846).



42 SMALL-POX AND ITS DIFFUSION

On the evening of the 1st of February, then, there were
about fifteen cases of severe acute small-pox in the Homerton
Small-pox Hnsp_:tal more than there were in the Fulham
Small-pox Hospital, when the ““ notable outburst occurred
at Fulbam. We may say then for certain, that the
aggregation commenced on the morning of the 2nd, so
that, accepting Mr. Power’s incubation period of fourteen
d.a}rs, and Dr. Buchanan’s * commencement of aggrega-
tion,” we should have expected an excess of small-pox in
the “ house ” about the 16th. Very good. On the follow-
ing page is the list of the small-pox and fever cases which
occurred in the Union from January, 1871, to December,
1881, the period up to the time of the inquiry by the
Royal Commission.

From these cases W. R. must be eliminated because he
contracted his small-pox before the hospital was opened.
The portress must be eliminated because she did not belong
to the “ house,” but to the “lodge,” in the neighbourhood
where small-pox was widely prevalent, to which she was
specially exposed by going out on leave, and by constant
contact with wvisitors and tradesmen at the gate. The
master’s clerk must be eliminated because he caught his
small-pox when the Small-pox Hospital was closed. This
leaves 16 cases of small-pox which occurred in the ** house ”
during eleven years at periods when the hospital was open.
From these 16, two cases have to be deducted because they
were traced to personal contact (AVELING), which leaves
14 as ex hypothesi due to the hospital, which, in a population
of 450 persons, would be an incidence of 14% of a case per
annum. As we have said, according to the theory there
should have been an outburst of small-pox in the * house ™
about the 16th February; but not only was there no
“ putburst,” but not a single case in the Infirmary or the
house during the remaining days of February, the whole of
March, and the first three weeks of April. The first cases
which occurred in the house were recognized on the 22nd
April, so that, allowing about fourteen days for incubation,
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are three in number in a population of about 450 persons
who had not been re-vaccinated! Having produced this
magnificent outburst (which, when what was due to personal
communication from visitors, etc., was deducted, would
amount to nothing), the hospital appears to have ceased to
act, for there is no further * outburst *’ until the 6th of
June, when there is one case, and this (be it observed) in a
floating population more or less frequently bringing different
persons under the influence of the contagion. Clearly
distal aerial dissemination derives no support from this
1871 Homerton experience, an opinion which has the
independent support of Dr. Aveling (M.D. Lond., etc.), the
Medical Officer of the Union. Here are his ¢psissima verba :

“ Question 5033.—Chairman: Have you found that
small-pox or fever has been propagated from the Homerton
Hospital ?

““ Answer.—Dr. Aveling: No. I believe on the question
of mere pruximity we are perfectly safe, and the ground
I take up is this, that if being so near were a danger
to us, we should show a much larger percentage of
small-pox and fever than, for example, a Union situated
a quarter of a mile off. I selected that Union because I
could inquire into all the circumstances of the cases sent
from there, and also had the power of finding out all
about the cases that had gone from my own Union.

“ Question 5034.—What was that other Union ?

“ Answer.—The Hackney Union, about a quarter of a
mile off. When I first made the inquiry I found that
the figures proved what seemed an improbability, namely,
that the Hackney Union had a much larger proportion
of cases than we; but on inquiring more accurately
into the matter, I found that although more cases had
been sent from their Union (to hospital) than from ours,
the reason was that many cases had been sent from
outside into the Hackney Union in the incubation stage;
that is, at a stage when they had contracted the disease
but had not shown it, whereas in my case there had
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whilst the Small-pox Hospital was occupied with small-pox
up to the end of 1874. During that period about 3,178
cases of small-pox were treated in the Small-pox Hospital,
and about 2,611 cases of fever and other diseases in the
Fever Hospital ; but during all that time no case of small-
pox “arose” in the Fever Hospital, although in 1872
seventeen cases, and in 1874 ome case, were admitted
certified to be fever. During the year 1875 the Small-pox
Hospital was for the most part occupied with fever, and
did not deal with small-pox until June, 1876. No case of
small-pox arose in the Fever Hospital in 1876. In December
of that year the Fever Hospital was opened for small-pox,
and continued occupied with that disease until the 27th
September, 1877. During the three months, October,
November, and December, 400 cases of fever and other
diseases were admitted to the Fever Hospital, and during
the same period 364 cases of small-pox were admitted to
the Small-pox Hospital. During these three months six
cases of small-pox arose in the fever wards, and continued
to spread until the spring of the following year.

The first cases were traced to personal communication
with infected persons and possibly with infected linen ; but
all were not so traced, the missing link case (too slight
to be recognized) so generally ignored, probably explaining
why in some cases; and a too strict adherence to current
notions on incubation periods explaining why, in other cases,
they could not be traced to personal communication.

THE EXPERIENCE OF THE YEARS 1876-77.

On the eighth day of December, 1876, in consequence of
continued pressure from small-pox, it was decided to
transfer the fever cases in the Fever Hospital at Homerton
to amother hospital, and to prepare it for small-pox. As
it had been foreseen that some such step would be necessary,
100 beds were ready, and on the following day, whilst there
were 125 cases of fever in the Fever Hospital, 35 cases of
acute small-pox were admitted and 40 cases of fever trans-
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Two were vaccinated with four * good ” marks, no one
had been re-vaccinated, and no one had had small-pox.
They were therefore more or less ““ susceptible,” their
vaccination being practically the same as that of the
small-pox patients surrounding them. Manifestly here are,
and in obvious excess, all the conditions required by
distal aerial dissemination. For three months small-pox,
“severe acute,” had been charging these sixty-two unfor-
tunates with its infective particles; for three months
they had been breathing a small-pox-in-excess saturated
atmosphere enclosing them on all sides, and with what
result 7 Not one of them contracted small-pox! In this
connection, however, it should be stated (although the
facts recorded are in no way affected) that during the
earlier months of the year, before the Fever Hospital was
occupied by small-pox, six deaths from small-pox occurred
among patients recovering from scarlet fever. Of these
the report of the hospital for the year says, “ The
deaths include also six cases which died of small-pox
contracted in the hospital after recovery from scarlet
fever. '

“« The deaths from small-pox occurred in the earlier
months of the year, and the source of infection was
traceable in most cases, probably in all, to cases of small-
pox sent to the hospital as fever, in whom the distinctive
features of small-pox did not develop till after admission.”

TeE EXPERIENCE FrROM OCTOBER 4TH, 1881, TO
FEBRUARY 23RD, 1882,

On October 7th, 1881, the pavilion of the Fever Hos-
pital, marked 4 on the diagram, Plan VIII, was opened for
the treatment of acute small-pox. Between that date
and February 23rd, 1882, eighty-one cases were admitted.
In the pavilion marked B, parallel and about 6o feet
distant, with parallel windows which were continuously
open, there were on the morning of October 7th, 33 cases
of enteric fever, and between that date and February
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cases dangerously ill, and so small-pox might have been
introduced, but it is a notable circumstance that on the
theory of distal aerial dissemination a small-pox community
should have been side by side of a community free from
that disease for three months without producing a single
case of small-pox, and for four months with the produc-
tion of but one.

THE EXPERIENCE OF THE YEAR 1883,

During this year the Small-pox Hospital was occupied
by fever, but into two wards of the Fever Hospital 170
cases of small-pox were admitted and treated side by side
of 1,252 cases of fever and other disease, amongst which
three cases of small-pox appeared which were not
traced. An incidence of one in 417 cases in twelve
months,

THE EXPERIENCE OF THE YEAR 1883.

This is a singularly interesting experience. From
January 1st to March 7th, 62 cases of small-pox were treated
in a pavilion of the Fever Hospital, and from the latter
date to December 31st, 305 were treated in the Small-pox
Hospital proper. During that year the report for the
Fever Hospital says: “ Eleven cases of small-pox occurred
in the fever wards during the last two months of the
year. It is worthy of note that the cases were scattered
all over the hospital, with the exception of the wards
used for small-pox at the beginning of the year.” Inas-
much as the small-pox in the Small-pox Hospital and
the small-pox in the Fever Hospital were in operation
throughout the year, if that had been the cause it would
follow that small-pox is infectious at one time and not at
another, which is the same thing as to say that it is
infectious and not infectious, (cause + conditions being
present), since, having regard to the vaccination of the
period, among 1,038 cases of fever and other disease from
the East-end of London there could not have failed to

be some susceptible subjects.



























