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SMALL-POX AND VACCINATION.

Experience of Small-pox in England and Wales,

Liatnlity of this Country to its introduetion-—Small-pox is
one of the most infectious diseases. It 1s always present in
some parts of the world and may at any time be introduced
into FEngland from abroad. Such introductions eccur notwith-
standing the vigilance of our Port Sanitary Authorities, as the
disease has a long incubation period, i.e., twelve to fourteen
days elapse between the time that a person becomes infected
and the time that he shows the first symptoms of the malady,
and during the incubation period until the onset of the illness
he remains to all intents and purposes in good health. Thus
a person who contracts the infection of small-pox in Cairo or
New York can travel to and land in England and not show
any signs of the disease until after he has reached his home
in this country. We are therefore always liable to occurrence
of cases of small-pox, and it is never possible to say when or
where the next outbreak will oceur.

Epidemic Small-pox : Variations in type—Small-pox is a
disease that recurs in epidemic form from time to time, and
during these epidemie outbursts it spreads rapidly over wide
surfaces of the world and its infectiousness is largely increased.
Although the infectivity of the disease is enhanced, the virulence
of the infection is not always increased, so that in one epidemic
the proportion of fatal cases to the total number of known cases
of small-pox may be very high, while in another epidemic the
proportion of deaths to cases may be small. That the severity
of the disease might vary in different epidemies within very
wide limits was well known to early writers on small-pox ;
and at the present time more than one type of the disease exists.
On the American continent, although severe cases of small-
pox oceur, the prevailing type is mild and the fatal cases are
few. In a recent introduction of this type of disease into
England some 90 cases occurred without a single death. In
the Fast the type is severe, and when imported into this country
the disease maintains this character.

Small-pox in Pre-vaecination Days.—In this country in pre-
vaccination days it was accepted as an established fact that
every one would suffer attack by small-pox at some period of his
life, and that the date of this attack depended on opportunity
of infection afforded by recurring periodic prevalence of the
disease. An instance of this belief that an attack by small-pox
was inevitable is shown in the records of the small town of
Ware, where in the year 1722 small-pox became epidemic. Out
of a population of 2,515 at the beginning of the epidemie, 1,601
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had previously had small-pox, leaving 914 susceptible persons,
Among these there were during the epidemic 612 cases with
72 deaths, and at the end of the epidemic there were 302 persons
who, having escaped the attack, are referred to in the record as
* to have the small-pox.”

When small-pox appeared in a district in pre-vaccination

days the population was sharply divided into two classes, viz.,
those who had survived an attack by small-pox and those who
had not suffered from the disease. Occasionally a person who
had suffered an attack, and probably a mild attack, in infancy,
might be again attacked by small-pox in the later years of life
when the protection afforded by the previous attack had passed
away, but as a general rule second attacks by the disease were
rare. The susceptiblé population were chiefly those who had
been born since the last epidemic prevalence of small-pox, and
thus the incidence of the disease fell mainly on children. These
old records show not only the severity of the epidemics but,
what is of great interest, viz., how small a proportion of the
.total population had not already suffered previous attack by
small-pox. Thus, on 1st January, 1775, at Chester {which had
at that time a population of 14,713 persons), when small-pox
had been epidemic in the year 1774, it was ascertained that
1,060 persons, or about 7 per cent. of the population, had
not had the small-pox during the previous year or at any earlier
time.

Age incidence of Small-poie in Pre-vaccination Days.—The
old death registers show that a very large number of t.he deaths
oceurred among children under two years of age. At Chester,
when the epidemic of small-pox occurred in 1774, 1,202 persons
were attacked by the disease, and of these 202 dlecl All the
202 deaths were children under 10 years of age, and a quarter
of them were under one year. In Warrington, in 1773, with an
estimated population of 8,000, an epidemic of small- -pox
occurred, and 211 deaths resulted : all the fatal cases were
among children under 9 vears of age. In Kilmarnock, between
1728 and 1763, estimated population 3,350 to 4,200, there were
622 deaths from small-pox ; in respect of nine of these deaths
the ages are not given, but of the remaining 613 only 7 were
above 10 years of age.

Tt was estimated by Daniel Bernonilli, a distinguished mathe-
matician writing in 1760-5, that ﬂmﬂll—pﬂt carried off the
thirteenth or fourteenth part nf each generation,

Inoculation of the Small-pox.—The fixed belief that every
rson must suffer attack by small-pox at some period of his life
Fe d to the adoption of the practice of inoculation with the virus
of the disease. DBy this means persons who had not suffered
attack by the natural small-pox were able to decide beforehand
to undergo the disease at a time that suited their convenience.
This method of acquiring the small-pox artificially was introduced
in 1721, and in the hands of certain inoculators it was success-
a (7815755 Wi 13886—408/211a 8500 9/21 (Item11) E &S A2
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ful in producing a mild attack of small-pox. Severe and even
fatal attacks could not be excluded and persons undergoing
inoculation were infectious, i.e., capable of spreading the natural
disease to other persons who were not protected by previous
attack by small-pox. With the introduetion of vaecination the
practice of inoculating the small-pox fell into desuetude, and
finally by an Act of Parliment, passed in 1840, the practice was
made illegal.

Effects of Small-pox.—1t was not only the dread of death
that caused small-pox to be so much feared. Among those who
survived the attack there were many who were rendered blind or
deaf or who had suffered disfigurement of the features and other
injuries during the course of the disease that resulted in per-
manent infirmity and proved contributory causes of early death.

So much was this the case that in pre-vaccination days in
England, as in other countries, men declined to marry maidens
who had not had small-pox. The maid who had passed through
an attack of small-pox possessed many advantages not enjoyed
by her sister who had not had the disease. She was not likely
to have a second attack and her chances of living to a reasonable
age could be estimated with some degree of certainty. True,
she might not have escaped entirely unscathed, for few ever did
who recovered ; her beauty might be impaired, her skin deeply
pitted and scarred, and her features partly destroyed. These
conditions were preferable, however to blindness, deafness and
permanent invalidism which too often resulted from an attack
of small-pox. :

The history of small-pox is a history of protection for those
who have been attacked, and the fact of natural immunity
became deeply rooted in the public mind. It is that fact which
lies at the basis of vaccination.

Vaeeinta, or Cow-pox.—** Vaceinia,”’ or cow-pox, is a disease
affecting milch cows, and it is characterised by an eruption on
the udder and teats. The disease can be communicated from
the cow to man,and from man to man, but only by inoculation ;
it is not infectious.

The Introduction of ** Vaeccination."—At the close of the
eighteenth century, and probably at an earlier date, in districts
where cow-pox had appeared, a belief existed among the dairy-
folk that those wio had taken the cow-pox never took the
small-pox. In 1774, one Jesty, a Dorsetshire farmer, had
purposely introduced the matter of cow-pox into the human
subject, inoculating his wife and sons with the view of
protecting from small-pox.

It was not until the summer of 1798, when Edward Jenner
published his “Inquiry into the Causes and Effects of the
Variolee Vaccine,” that the practice of inoculating with the
matter of cow-pox, or vaccination as it was subsequently
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called, became general. The practice rapidly spread, and ,
%revmled widely in this country and other parts of western

urope during the first quarter of the nineteenth century. It
was, bevond all question, so adopted in the genuine beliefl that
it afforded protection against small-pox.

The publication by Jenner of his discovery naturally gave
rise to much controversy, ana on His Majesty's command the
Royal College of Physicians of London made a report on the
su'l:-_]ect of vaccination to the House of Commons in 1807. The
inquiry was a thorough one, no facts being regarded as proved
but those stated from actual observation. The College as the
result of the inquiry felt it to be their duty strongly to
recommend the practice of vaceination.

Decrease in Small-pox Mortality—The first quarter of the
nineteenth century was characterised in this and in other
countries by a striking decrease of small-pox mortality. It
must be borne in mind that at the time of the introduction of
vaccination a large proportion of the population was protected
by previous attacks of small-pox, either natural or inoculated, and
that the amount of vaccination adequate to afford great protection
in the earlier yvears of the century ceased to be adequate for the
later years as those who had suffered attack by small-pox were
removed from the population in the natural course of events by
death.

In 1837 the present system of registration of deaths
commenced in England ; and from that date, with the exception
of a few vears in which the small-pox deaths were not separately
abstracted, a more exact statistical record of small-pox mortality

is available than existed in antecedent years. (Vide Appendices
I. and IIL.)

The Influence of improved Sanitalion.—It is reasonable to
suppose that overcrowding of houses on land and of persons
in houses, and that uncleanliness of persons and of their
surroundings, would favour the spread of infection from person
to person ; and the argument has been advanced that improved
sanitary conditions would tend to lessen the fatal results and that
in consequence the mortality from small-pox would be corres-
pondingly lowered. Compared with 100 years ago, the country
has purer water supplies and better sewerage systems, various
Public Health Acts have been passed under which medical
officers of health and sanitary inspectors have been appointed,
the lighting and ventilation of dwellings have been improved,
and power has been given to local sanitary authorities to deal
with nuisances, and it is now more generally recognised that
certain diseases are infectious. Other changes, however, have
been in operation. There are ‘greater facilities for travelling
and greater interchange of persons between districts resulting
in increased opportunities for spread of infection.

A3
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But when small-pox breaks out, it visits with strict
impartiality healthy and unhealthy districts, and the incidence
of attack and death falls on rich and poor alike subject only to
one condition—the absence or the presence of the protection
afforded by vaccination.

Comparison of the mortality statistics of the latter part of
the eighteenth with those of the early part of the nineteenth
century shows that improvement in sanitation and in the
general eonditions of life has not had a corresponding effect
on infectious diseases such as measles and whooping cough,
which are diseases of childhood as small-pox was in pre-vacei-
nation days. There has not been a decline in the mortality from
these diseases comparable to the decline in small-pox mortality.
See Appendix III.

The Influence of Small-pox Hospitals—There can be no
doubt that the system of immediate isolation in hospital of the
first cases of small-pox that may occur in a distriet, when
associated with prompt vaceination of contacts, has proved of
great value in limiting thﬁ spread of the disease. The true
nature of the “ first cagses "’ of small-pox, however, is not always
recognised at once : comparatively few of the present generation
of medical practitioners have had opportunity of observing and
studying cases of the malady. It is well known that small-pox
hospitals situated in or near populous districts may cause spread
of the disease in their vicinity, and that such hospitals should be
placed in sparsely populated localities. This has been demon-
strated in the past in the case of London and other districts
with the result that in 1885 the London small-pox hospitals
were removed outside the Metropolitan area. Sanitary authori-
ties have not provided, nor could they afford to provide, small-pox
hospital accommodation on a scale sufficient for the reception
of all the cases of small-pox that might arise during epidemic
periods in a population entirely unprotected by vaecination.

Protection afforded by Vaccination against Small-pox.

Primary Vaecinalion—When the operation of vaccination
was first introduced it was thought that the resulting vaccinia
would afford protection against attack by small-pox to the same
extent as an attack by the natural or inoculated small-pox,
t.e., except in rare instances, for life. The experience of a
century has shown that this is not the case. It is probable
that the effect of vaccination to modify an attack by small-pox
never entirely disappears, and while three weeks to a month
after successful vaccination its power to prevent an attack
by small-pox is at its maximum, its prctective power to
modify the character of the disease and to render it less fatal
wanes with lapse of time, and the operation should be repeated
at the end of a certain number of years.
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Re-vaecination.—It is not possible to say with any certainty
the exact date on which each vaccinated person should be
re-vaccinated ; so much depends on the degree of efficiency
with which the primary vaccination has heen performed and the
personal susceptibility of the individual to the disease. It can
be stated that although vacecinated persons under ten years have
contracted small-pox, such attacks have been as a rule very mild
and a fatal issue has rarely occurred. For the great majority of
persons it will suffice to renew the vaccination at the end of ten
years. This view is based on the experience derived from
infantile vaceination.

Effect of Compulsory Re-vaceination on Small-pox Mortality of
a Population.—Re-vaccination has never been compulsory in this
country, but it was made compulsory in the civil population of
Prussia and in German States by law in 1874, and its effect on
the small-pox mortality in Prussia and the cities of Berlin and
Hamburg can be compared with other places where re-vaceination
was voluntary. This comparison i1s shown in the following
table ;—

SMaLL-PoX DEeatH-rATES PER 100,000

(for a period of twelve years).

— London.| Paris. | Vienna, Austria.] Prussin. Berlin. gﬁamhurgr
1870 30-2 a46G+1) 467 303 175 2.4 | 250
1871 2482 P 749 39-0 243-2 632-6 |1,075-0
1872 ha-8 5+-5 537-0 | 190-0 262+ 4 138-6 | 95-3
1873 35 08 2285 323+-4 33-7 112 | 0-9
1874 1-6 2+5 135-3 ‘ 178-2 9:5 25 0-6

I Compulsory re-vaccination
l in fojree after 1874,

1875 1:3 13-7 1 118-5 | 57-7 3:6 52 -0
1876 20-8 20-1 167+8 39-3 31 1:8 "1-8
1877 71:0 6:8| 841 580 03 04 1-3
1878 | 38-8 4-5 759 61-0 0-7 0-8 0-2
1879 12-1 458 46-9 509 13 0-8 0-0
1380 12-5 103-9 i 64-3 26 0-3 0-0
15381 61-9 494 124:0 | 283-0 g6 | 47 Skl

Number and Arvea of Vaccination Marks as a Gwide to
Efiiciency of Vaceination.—The efficiency with which vaccina-
tion is performed has an important bearing on the protection
afforded to the vaccinated person against attack or death by
small-pox. The number, area and character of the vaccination
marks have an important bearing on the degree and permanence
of the protection afforded.
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This has been indicated in the statistics of small-pox
hospitals, of which those of the Fulham Hospital for the years
1880 to 1885 show that in regard to the vaccinated cases at
all ages the fatality was—

1 mark - - - - 10°37 per cent.
2 marks - - - = 873 N
3 marks - - - N e

"

¢ marks and upwards - 423 2
The fatality in the unvaccinated was 4608 per cent.

The return of the Metropolitan Asylums Board for the
small-pox epidemic in Londen in 1901-2, respecting this
matter, furnishes the following information :—

|
— ‘ Admission, | Deaths. | poraity:
Vaccinated cases :— |
o, % [Half square inch and upwards 5,163 | 379 734
§ | One-third, but less tha.u half, | B35 | 131 1569
= square inch. |
,Q ; Less than one-third square m-.h 860 | 162 16-87
Not recorded - . - 87 | 33 | 37-93
Totals of vaceinated cases - . - 6,945 705 [ 10-15
Unknown and doubtful -..laaa - - | 436 171 | 39-22
Unvaccinated class - - - | 2,277 752 | 33-06
| ]
Graxp ToraLs - S 9,658 1,628 | 16-87
' e

iat—— P LT AS -~ ——— s e

Aitemrmn c-f the A qge I nctdﬁﬂcﬁ of Sma!l -pox M m*tahty after
the Introduetion of Vaeeination.—In an unvaccinated com-
munity the special incidencé of small-pox fatality falls on
children under five years of age, whereas in a community in
which infantile vaccination is thoroughly and cnmpietely
carried out and the protection of this primary vaccination
which lapse of time diminishes is not restored Ly re-vaccination,
the fatality rate of small-pox is transferred to the later perind
of life, the deaths occurring principally among persons of
40 years of age and upwards.

This fact emphasises the importance of the renewal by
re-vaccination of the protection against small-pox in order to
ensl;dre the highest degree of protection that vaccination can
afford.

Vaccination Administrative Arrangements.

In 1889 a Royal Commission was appointed to inquire into
the whole subject of vaccination, the terms of the reference
being very wide and far 1em,hmg The inquiry was a pro-
longed one, several reports were issued, and the final report was
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not made until 1896. The present vaccination adminis-
trative arrangements are based largely on the report of this
Commission,

At the time of the passing of the first Vaccination Act in
1840 the only local authorities that exercised jurisdietion
throughout England and Wales were the Poor Law guardians,
and the administraticn of the Vaccination Law was entrusted to
and remains with them, subject to the control of the Central
Authority (now the Ministry of Health). The board of guardians
appoint medical men to act as * public vaccinators” in their
districts, and officers to keep the vaccination registers and to
1ssue the necessary notices with reference to vacecination ; these
lattér officers are ecalled * vaccination officers,” and their
appointment was not made compulsory until 1871.

The instructions of the Ministry of Health to public vacei-
nators direct that, except in so far as any immediate danger of
small-pox may require, the public vaccinator must vaccinate
only subjects who are in good health.

As regards infants, he must ascertain that there 1s not any
febrile state, nor any irritation of the bowels, nor any unhealthy
state of the skin, especially no chafing or eczema behind the
ears or in the groin or elsewhere in the folds of the skin. He
must not, except of necessity, vaccinate in cases where there
has been recent exposure to the infection of disease such as
measles, scarlatina or diphtheria, nor where erysipelas is pre-
valent in or about the place of residence.

The public vaccinators are instructed to aim at producing
four vesicles or groups of vesicles having a total area of half a
square inch on the eighth day after the operation has been
performed. By making four small marks separated as widely
as possible from one another there is less likelihood of * bad
arms ’ resulting and a maximum efficacy in protection against
small-pox is afforded.

By the terms of his contract the public vaccinator is
required to afford medical attendance without cost to the parent
in cases in which the vaceination does not run an ordinary
course and where, owing to supervening illness, such attendance
becomes necessary.

The arrangements in operation for vaccination throughout
the country are as follows :—When the birth of a child is
registered the registrar gives to the parent or other person who
registers the birth of the ehild a notice on which is set forth
the legal requirement and the steps to be taken in regard to
vaccination. The parents can fill in the form requesting the
publie vaceinator to eall and vaccinate the child, or can obtain
legal exemption from vaccination hy making a statutory declara-
tion belore a justice of the peace or commissioner of caths, or
can arrange for the child to be vaccinated by a private medical
practitioner. The vaceination register is kept by the vaccina-
tion officer, who receives the list of births from the registrar
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of births. When a child has reached a certain age and the
vaceination officer has not reeceived a certificate that the child
has heen vaccinated, a certificate of exemption from vaccination,
or a medical certificate of postponement on account of illness
of the child, he warns the parent that the time for complying
with the law is running out, and he calls at the house of the
child to explain the position. If he finds that the child has
not been vaccinated nor legally exempted, he sends the name
and address of the child to the public vaccinator, who calls at
the house and offers to vaccinate the child, If this offer is
refused and the child remains unvaccinated, 1t 1s the duty of
the vaccination officer to issue a nofice to the parent warning
him that he is in default with respect to the vacecination of his
child, and if this notice is disregarded the vaccination officer
should take legal proceedings against the parent.

When the public vaccinator calls at its home he offers to
vaccinate the child with lymph supplied by the Government
Lymph Establishment, and the parent has the right to demand
that this lymph shall be used.

About 65 per cent. of the primary vaccinations of children
are performed by the public vaceinators,

The Government Lymph Fstablishment.—The Government
Lymph Establishment was specially designed and built for the
production of vaccine lymph. Selected calves are received
here, kept under observation for some days, and dieted. Any
calves exhibiting symptoms of sickness are rejected, and the
healthy calves are vaccinated with the current *‘seed ” lymph
of the establishment. When the lymph has been collected
from the vaccinated calves, these calves are removed to a
slaughter-house, killed, and the carcase carefully examined by
a qualified veterinary surgeon. In the event of this post-
mortem examination showing that the calf 1s diseased, the
lymph taken from that calf is at once destrayed.

The lymph after collection is treated with glycerin and
certain preservatives, and is examined at intervals to ascertain
its freedom from extraneous micro-organisms, and is kept in cold
storage at a temperature of 10° Fahr,

At every stage the production of the lymph is carried out
under the direct supervision of the medical superintendent and
a staff of trained medical and lay assistants, and no lymph is
issued for public vaccination unless and until all the pre-
cautionary tests have been applied and satisfied.

[t is the eustom to send out the lymph from the Government
Lymph Fstablishment in capillary tubes, each tube containing
suflicient lymph for a single wvacecination, and the public
vaccinators are instructed that once a tube has been opened it
should not be re-sealed. The greatest care is taken at every
stage in the production of the lymph, and every publie vaceinator
is required to report on the result of every tube used by him.
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The high standard of excellence of the lymph is shown by the
results; in 1920 this lymph when used for primary vaccination
in 262,998 cases gave a case success of 99°4 per cent. and an
insertion success of 63 per cent.

The present State of the Vaccination of the Population of
England and Wales.

It must be borne in mind that the compulsory clauses of
the Vaccination Acts of this country relate only to the primary
vaccination of children ; re-vaccination is left entirely optional,
but gratuitous vaceination is provided for older persons and
re-vaccination for those who wish to renew their protection
against small-pox.

The Vaccination Act of 1898 was passed with the object of
giving a frial to improved methods of applying vaccination. It
was considered that it would conduce to increased vaccination if
arm to arm vaccinations were replaced by vaceination performed
with specially prepared calf lymph and if children, instead of
being brought to a vaccination station to be vaccinated, were
vaccinated in their homes. At the same time, it was believed
that the scheme would give effect to the recommendations of
the Royal Commission on Vaccination ; while it retained in
a somewhat modified form the penalty clauses in operation to
prevent children remaining unvaccinated owing to the neglect
or indifference of their parents, it allowed a parent who con-
scientiously believed that vaceination would be prejudicial to
the health of his child to escape penalty (for not procuring his
child’s vaceination) by satisfying two justices or a stipendiary or
metropolitan police magistrate in petty sessions of his con-
scientious belief, and deliv ering a certificate to that effect to the
vaceination officer,

This Aect was described by Lord Lister in the House of
Lords as a “ tremendous experiment,” and Parliament provided
that it should operate for five vears. It has, however, been
renewed from year to year by the Expiring Laws Con-
tinuance Acts.

It came into operation in the year 1899, but certificates of
“ conscientious ohjection " became registrable from 12th August
1898. In the year 1899, there were 929,189 births, 617,113
primary vacecinations of infants, and 33,573 children legally
exempted from vaceination, 1.e., the percentages of vaccinations
and of exemptions to births were 66°4 and 36 respectively.

Difficulty arese in the working of the Act from the varying
views of justices as to their powers and duties in relation to the
granting of certificates of conscientious objection, and in 1907
an Act was passed to enable the conscientious objector to
obtain the exemption certificate by making a statutory decla-
ration of his objection (see page 9).  This certificate may be
obtained by the father only, if father and mother are both living
and in charge of the child, but this limitation is not universally
understood, and many certificates have heen obtained by married
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women living with their husbands. The Act of 1907 came into
operation on lst January 1908, and its immediate effect was to
more than double the number of exemptions. In 1908 there
were 940,640 births, the exemptions rose to 160,250 or 170
per cent. and the number of primary vaccinations fell to
394,792 or 632 per cent. Since that time the percentage of
vaccinations to births has decreased and the percentage of
exemptions to births has increased. In the year 1919, the last
year for which the figures are available, the births numbered
691,370 and the primary vaccinations 281,029 or 40°6 per
cent. and the exemptions were 277,558 or 40°1 per cent.
The statistics for the years in question are given in full on

ages 13 and 14, and it will be seen that in the last ten years,
1910 to 1919, when allowance is made for those who have died,
there still remain over two-and-a-half million children under
twelve vears of age who are legally exempted from vaccination
and are unprotected against attack and death from small-pox,
and that by the operation of the existing law a further quarter
of a million are added to this number year by year. This is a
fact that should be known, and when 1t 18 borne in mind that in
pre-vaccination days the incidence of attack and death from
small-pox fell chiefly on young children, its significance can be
duly appreciated and the tragedy of a widespread epidemic of
small-pox realised.

At the present time a considerable proportion of the adult
male population is protected, owing to having been re-vaccinated
while serving in the navy and army during the war. The
adult female population is protected to a lesser extent, although
many women who served in the auxiliary corps were re-
vaceinated.

It is not possible to state what proportion of the total
population of this country has been re-vaccinated, inasmuch
as re-vaccination is voluntary. There are no official records
of the number of re-vaccinations performed, except those done
by public vaccinators, and these refer mainly to persons who
desire to enter a service in which re-vaceination is compulsory
or who wish to travel abroad in countries where only persons
who have been recently successfully re-vaccinated are permitted
toenter. The proportion of re-vaccinated persons in a population
rapidly rises when small-pox breaks out, and when small-pox
is epidemic the demand for re-vaccination at times becomes
very great. The operation of vaccination should be carefully
carried ont in the quietness of the home and withont any undue
haste. This is impﬂsﬁib]e dm‘ing the rush of a small-pox
epidemic, and this “ panic” vaccination is apt to be followed
by bad arms and untoward results.

Such results can all be avoided provided that persons avail
themselves of the opportunity to be vaccinated when small-pox
18 not prevalent,

Injuries resulting from Vaceination.—The use of specially
prepared calf vaccine lymph obviates any risk of transference
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to the vaccinated persons of the hereditary diseases of man, and
the immediate slaughter and examination of the calves after the
collection of the lymph and the subsequent bacterinlogical
examination of the lymph during its preparation excludes any
malady that may affect the bovine animal. From time to time
deaths are certified as connected with vaccination. In the
nine years 1911-19, 68 such certificates have been received
by the Hegistrar-General, and during this period 3,266,597
primary vaccinations of children have been recorded. These
figures would represent one death for every 48,043 vaccinations,
Such a certificate does not always mean that the disease which
ended fatally had its Gri%:in in vaccination ; it may merely
indicate that the child had been vaccinated shortly hefore its
death, and that the death is really attributable to some con-
eurrent illness. For instance, a child may contract measles
while undergoing vaccination, and the immediate cause of
death may be a complication of measles such as broncho-
neumonia. Nevertheless a vaccination wound is, like one
om any other cause, so long as it exists, a source of some
risk, and accidental contamination of the vaccinated surface
through rupture of the vesicles may occur. BSuch calamities
are not limited to vaccination : even very slight wounds induced
by scratches from pins, abrasions from dress or other injuries,
in themselves most trivial, may lead to poisoning. In certain
instances there has been lack of care and attention on the part
of the mother or other person in charge of the child, or cream
or other objectionable substance has been applied to the vacci-
nated surface under circumstances which made it a source of
danger. It is most important that any rags, dressings, or other
materials applied to the place of vaccination should be scrupu-
lously clean, and no application of any sort should be applied

to the vaccinated surface except on medical advice.
If these simple precautions are adhered to vaccination can

be said to be free of risk to the health of the child.

Summary.—We know that the mortality from small-pox is
much less now than in pre-vaccination times, that the greatest
diminution in the small-pox mortality is found in the early
years of life in which there is most vaccination; that in
countries in which there is much vaceination and re-vaccination
' relatively to the population, there is little small-pox; that in
! places where small-pox prevails it attacks a much greater
| proportion of the unvaccinated than the vaccinated, especially
| where the wvaccinations are comparatively recent; that in
| houses invaded by small-pox in the course of an outhreak not
| nearly so many of the vaccinated inmates are attacked as
| of the unvaccinated in proportion to their numbers ; that the
- fatality rate among persons attacked by small-pox is much

greater age for age among the unvaccinated than among the

vaccinated ; that the degree of protection conferred by

vaccination corresponds to the thoroughness with which the
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i APPENDIX I.

- Excraxp axp Wares. Morrarity rroM SuaLL-rox aNp CHICKEN-POX.

%mﬁ from | l%mﬂ? from
Nu rof e b Number of e ke
Denbe from | Cuith € g | Deaths from | Gl e
Year. | Popula- | Small-pox(with Rﬂ';t?:;m Yeqr | Fopula- [Small.pox{with ﬂitt';llr_ﬂr;';l
g tion. those Beturned ! ., t *| tion. [those Returned| .5 :
' asfrom | Chicken-porx) T Chicken-pox)
Chicken-pox). tIL:J-Iﬁ:fILLH Chicken-pox). lfﬁﬁ:ru‘:;{
livingz. | living.
| |
1838 15,287,699 | 16,268 106 1847 17,150,018 4,087 25
1839 15,514,255 | 9,181 59 1848 17,856,882 | 6,903 10
1840 |15,730,813 | 10,434 66 1849 17,564,656 4,644 26
1841 15,929,492 | G.368 40 1850 (17,778,524 4,665 a6
ARE2 (16,130,326 2,715 17 1851 117,982,849 | 6,907 39
Lokl “:’?.33'223 ' Cansez of [death not ]3'.’.‘" ]$,lll3,:2{|lh ,7’3?'} 10
1544 16,535,174 Frrasmn el Copnd 1853 18,404,368 3151 17
1845 (16,739,136 | ( Gernlpal oo | 1854 18,616,310 2,808 15
1345 16.914,002 | 0 A
| | |
Small-pox.  [Chicken-pox. Small-pox. | Chicken-pox.
Year.| "OPUS- | £ | Rate | Z | Rate|Year. * opula- | 4 | Rate | # | Rate
= = per = per % = i 2 " per
Z ovoon) £ 100000] 2 || 000 £ 100,000,
I |
| 1835% 18,820,000 | 2,469  13-1 51 | 0-3]1888 28,186,258 | 1,026 | 87 llljl 04
1856* 19,042,412 | 2,215 | 11°6 | B5 | 0-3 ] 1880 28448289 | 23| 0-] 83 | 03
| 1857 [19,256,516 | 3,882 202 | 564 | 0-3 | 1890 28,763,673 16| 00 | 95 03
| 1858% 19,471,291 | 6,414 [ 32:9 | 40 | o-2 ] 1891 29085819 | 49| 02 | 91| 03
1859° 19,686,701 | 3798 | 19-3 | 48 | 0-2 | 1892 29421,392 | 431 | 15 | 123 | 0O-4
1860 19,902,713 | 2,713 [ 13-6 86 | 0-2] 1893 (20,760,842 | 1,457 | 4-9 | 137 | 0-4
1861 (20,119,314 | 1,290 | 64 | 30 | 0-1] 1894 80,104,201 | 820 | 2-7 | 108 | 0-4
1862 20,371,013 | 1,579 | 7'8 | 40 | 0-2 | 1895 [30451,528 | 223 | 07 | 86| 03
1863 20,625,855 | 65,891 | 28-6 | 78 | 0-4 | 1895 [80.802,858 | 541 | 1:7 [ 151 | 05
1864 (20,883,889 | 7,624 | 36-4 | 60 | 0-3 ] 1807 |31,158245 | 25| 00 | 103 | 03
1865 21145151 | 6361  30°1 | 50 | 02 1898 (31,517,725 zaﬂi 0-8 | 116 | 04
1866 21,409,684 | 2,977 | 13-9 | 52 | 0-2 | 1809 [31,881,385. | 174 | 05 | 124 | 0-4
1867 (21,677,525 | 2467 | 11-4 | 46 | 0:2 ]| 1900 (33,249,187 | 85 | 0-3 | 127 | 0O-d
L 1863 (21,948,713 | 1,094 | 9-1 | 58 | o0-3] 1901 32.612,022 | 336 1:0 [ 115 | 0-4
1869 (22,223,299 | 1482 | 6°7 | 83 | 0-4] 1902 [32,960,909 (2464 | 75 | 123 | 0-4
1870 22,501,316 | 2,547 | 11-8 | 78 | 0-3 ]| 1902 33203321 | 780 | 2:3 | 116 | 03
1871 22,788,504 |23.062 [(101-2 | 64 | 0-3 ] 1904 (83,689,287 | 507 | 15 |[104 | 03
1872 (23,096,493 19,022 | 821 | 72 | 0-3 ] 1905 (33,988,844 | 116 | 04 | 93| 03
1873 123,408,556 | 2308 | 98 | 61 0-8 ] 1906 34342040 | 21 0-1 | 106 | 0-3
1874 23724834 | 2,084 | B8 | T8 0-3 | 1907 |34,698,905 1l 0:0 [120 ] 03
1875* 24,045,385 | 849 | 3.5 | 101 0-4 | 1908 (35,050,484 12| 0:0 | 93| 03
| 1876% 24,370,267 | 2408 | 9-9 | 109 0-4 | 1909 35,423,805 21| 0-0 9% | 03
L IB77T* 24609580 | 4278 | 17°8 | 110 | O-4 | 1910 35,701,902 19| 00 | 97| 03
| 1878 25,033,250 | 1,856 | 7-4 | 106 | 0-4 | 1911 86180685 | 23 0-0 | 80| 02
1979*25,371,489 | 536 | 21 | 89 | 0-4 | 1912 36,382,456 9| 00 | 76| 02
1850* 25,714,288 | 648 | 2+5 [ 108 | 0-4 ] 1913 86606226 10| 00 | 83 | 0-2
1881 (26,046,142 | 3,008 | 11-9 | 133 | 05 | 1914 [36,960,634 4| 00 | 122 03
| 1B82 (26,834,942 | 1,317 | 5-0 | 122 | 0-5 | 1915 |35,358,8961 13| 0-0 | 92| 03
1883 (26,626 919 957 | 36 o9 0-4 | 1916 [34,500,000¢ 18 | ¢-0 65| 02
| 1884 (26,922,192 | 2,234 | 8-2 | 1290 | 051917 [33,71L,0004 3| 00 | 69| 02
| 1885 (27,220706 | 2,827 (103 | 1090 | 04 | 1918 [334747004 2| 0.0 | 54| 0-2
| 1886 |27.6522682 | 276 | 1-1 | 93 | 0-3 ] 1919 [86,800,000 | 28| 0-1 | 55| o0-1
. 1887 (27,827,706 | 506 | 1-9 | 87 | 0-3| 1920 |B?,E-09,uml 0| 01 | 71| 02

. *® The numbers shown in the Report of the Royal Commission on Vaccination include deaths

| from the following causes :—

| 1895 (5 from miliniia) ; 1856 (7 from miliaria); 1858 (6 from miliaria) ; 1859 (2 from
miliaria) ; 1875 (2 from miliary fever); 1876 (1 from miliary fever); 1377 (4 from miliary
fever, 3 from cow-pox); 1878 (4 from miliary fever, 4 from cow-pox) ; 1879 (2 from miliary

| fever, 4 from cow-pox) ; 1880 (1 from miliary fever, 2 from mw?»x}.

|t For the year 1915-1918 the populations and death ratvs refer to civiliams only. The

numbers of deaths, however, include those of non-civilians registered in this country,
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