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PREFACE

Tee first edition of this work, published in 1889, was written
for the special use of medical officers of health and others
engaged in public health and social work, who have to handle
statistical data. It has evidently proved useful, for although
the last revision was made in 1899, it is still called for both
in this country and in America. The present re-written
volume is intended for the same class of workers. It embodies
much of the author’s public health experience during the
last forty years, and it must be regarded as showing the
important purposes of administration and of administrative
research to which statistics can be put, rather than as a
guide to statistical technique.

I have endeavoured to utilize American as well as English
vital statistics throughout the volume, in view of the great
advance of America in the compilation of accurate figures
and in their scientific nse, and for the further reason that
the most urgent requests for a new edition of this work have
come from Americans.

The general plan of the book has not been altered greatly.
I have not written a textbook of statistical method, though
this aspect of the subject cannot be entirely avoided. But
access to and study of the textbooks of statistics is assumed ;
and for the rest, with the exception of Chapters in Part II,
methods are dealt with m their application to each subject
as it arises.

It has been a chief aim to summarize available in-
formation on each subject dealt with, so that the volume
may maintain its value as a ready source of trustworthy
statistics, and may give references which will enable the
student to pursue further inquiry into any subject on which
fuller details are required. Methods of investigation and
results on each subject are stated in the same or in
contiguous chapters, and thus the student can at once
appreciate the utility of the steohnica.l processes employed.
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Tlustrations of practical problems are appended to many
chapters. Some of these are only elementary in character,
but experience has shown that they are needed for publio
health and other students.

Vital Statistics as - subject has developed greatly since
1889, and the introduction of the more elaborate mathematical
processes into the study of biological problems—although
representing an important advance in science—has repelled
many hygienists from that fruitful study of their local or
of other statistics which is practicable apart from advanced
biometrical methods. The present volume is intended for
those not equipped for higher mathematical investigations,
which must remain the important function of a limited few.
A few of these methods have been briefly indicated in order
to make certain paragraphs comprehensible ; but the special
textbooks must be studied by those wishing to pursue this
branch of statistics.

Apart from such mathematical complications, much
valuable statistical investigation is practicable, for which no
larger outfit is needed than accurate medical knowledge,
a willingness to undertake laborious calculations, and sound
judgment in the collection of facts and the interpretation
of results. No better example of such possibilities exists than
in the long and invaluable series of medical letters in the annual
reports of the Registrar-General of England and Wales, each
one of which contains information and deductions invaluable
for every medical officer of health. These reports necessarily
cannot exhaust the subjects of discussion, either nationally
or still less locally ; but they can be made the starting-point
of important and extensive investigations into the distri-
bution and the causation of special diseases. It is hoped
that this volume may indicate lines for such investigations
and encourage their pursuit.

The sub]ect-s embraced in the present volume aYe numerous,
and it is almost certain that errors have crept in. The
author will be grateful if the reader will communicate with
him on any such points.

It will be noted that most of the statistical illustrations
are taken from the official and other reports for England
and for the United States. Only ococasional reference is
made to Scottish and Irish reports, or to the valuable



PREFACE ' o7

Australasian and Canadian reports. This limitation was
necessary to avoid excessive detail; but the student will
have no difficulty in referring to the last report of each of
these and of other series relating to foreign countries.

Owing to delay in issue of some of the English census
returns for 1921, as for instance in dealing with migration,
it has been necessary to utilise the 1911 census data. I wish
to express my obligation to Mr. Vivian, the English Registrar-
General, for allowing me to see and use advanced sheets of
official reports on Occupational Mortality and on Fertility ;
also for permission from him and from H.M. Stationery
Office to use & considerable number of official diagrams.
The source of other diagrams is acknowledged throughout
the text. I am also indebted to members of the staff of
the General Register Office for assistance; and my special
obligation to Dr, T. H. C. Stevenson, C.B.E., is of a character
and on a scale which is evident throughout the volume,
and for which formal thanks are entirely inadequate.

To Dr, William H. Davis, Chief Statistician for Vital
Statistics of the Bureau of the Census of Washington, I wish
to express my obligation for permitting the use of certain
diagrams and for sending me advanced copies of official
reports. :

Mr. F. A, A. Menzler, F.I.A., B.Sc., of the Government
Actuary’s Department, has read many of the chapters, and
has made many suggestions of great value. Dr. H. P.
Newsholme and other friends have co-operated; but I am
solcly responsible for any errors in the volume and for the
value or the reverse of any criticisms made within its
covers,

In this respect I may compare my labours to those of
the immortal Captain Graunt (p. 21), who suggested that,
having completed his statistical analysis of the London Bills
of Mortality, he was like a schoolboy who, coming to say his
lesson to the world (“that peevish and techie master "),
brought a bundle of rods wherewith to be whipped for every
mistake he had committed.

ARTHUR NEWSHOLME.

AsRLEY HoOrsE, SHALFORD, SURREY.
March, 1923,
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CHAPTER 1
INTRODUCTORY

VrraL statistics forms perhaps the most important branch
of Statistics, as it deals with mankind in the aggregate. It
is the science of numbers applied to the life-history of com-
munities and nations; and in the following pages the more
important statistical facts concerning the various phases
and stages of life will be in turn presented. The subject
naturally divides itself into three parts: the data to be con-
sidered, the methods of their compilation, and their inter-
pretation. Thus we have to study—

1. The organization needed for the collection of facts,
including the arrangement of schedules of inquiry or
“ questionnaires ’ and methods of registration.

2. The methods for examining, tabulating and analysing
returns and registered facts. _

3. The possible inferences from the facts when tabulated
and analysed, including the principles governing com-
parison with other data, and the estimation of future
probabilities. '

There may be some difference of opinion as to the scope
of vital statistics. In the broadest sense, it includes the
whole study of man, as affected either by heredity or by
onvironment, so far as the results of this study can be
arithmetically stated. It deals with the conditions deter-
mining death, but there is no justification for the use of
the redundant term * Mortal Statistics,” relating to the last
act of life ; and it may be hoped that this ugly phrase will
disappear from official reports. Vital statistics is concerned
with marriages, births and deaths, with sickness in its many
varieties, with accidents, drunkenness and crime, and with
prosperity and poverty. It has its biological and its
sociological side, both of supreme value to the community.

»
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In this volume the subjects discussed will be chiefly those
of interest to public health and social workers, in the hope
that assistance may be given in their mportant work,

The name Demography is used in approximately the
same sense ad the widest interpretation of vital statisties,
and the name indicates the contrast between collective
experience numerically expressed and a monograph, which
literally means a more complete study of a single item,
though commonly employed also to describe a demographic
study of a particular subject. Some of the circumstances
in which monographic rather than -demographic investiga-
tion is more fruitful of result are discussed later (p. 532).
M. Block defined Demography as “the science of man living
in society, in so far as it can be expressed in numbers,”
which would serve also as a definition of vital statistics.
As Professor Bowley has put it, the proper function of statistics
is to enlarge individual experience. It is the science of
averages,

The purpose of v1ta.1 statistics, like that of statistics
generally, is both scientific and utilitarian ; under the first
heading ascertaining and classifying facts and preparing
the way for the investigation of causes, and under the second
obtaining knowledge of evil conditions and their sources
with a view to their amelioration or removal.

Much ink has been spilt in discussing - whether there is
a science of - statistics as well as a statistical method. More
correctly statistics must be regarded as an instrument of
research, of great value, but having severe inherent limitations.
It is the only method by which aggregates of units, as, dis-
tinguished from units, can be measured. Thus in investi-
gating height and weight in man, resort must be had to
averages ; and generally in investigating social, economio
and biological phenomens, whén scientific experimentation is
impracticable, and when causation is complex and often largely
unknown, the statistical is the only method of examination
which can be pursued.

Statistics have a more limited range of application in the
study of natural science, in which by means of experiment
the number of variables can be limited, and accurate inference
from & few facts is practicable. Facts in natural science -
are accurately measurable, and one can argue from single-
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case to single case. In social pilenomeﬁa, on the other
hand, similar isolation of causes is commonly unattainable.
Mr. G. Udny Yule has stated this point as follows:-—
The statistician cannot, like the physicist, narrow down the issue
to the effect of one variation at a time. The problems of statistics

are in this sense far more complex than the problems of Physics.—
Journal of the Royal Statistical Society, Vol. LX., Part IV,

The object of statistics is to obtain a quantitative expres-
sion of facts. But in sociology differences of quality are even
more important than of quantity, and thus heterogeneous
items are liable to be treated in statistics as homogenous.
A further point is that statistical inferences hold good for
aggregates or averages, but not for individuals., Social
phenomena when applied to the individual are subject to
accidental and disturbing causes, but show a high degree
of uniformity for large groups.

The limitations of application of statistics suggested above
need to be borne in mind. Within these limits statistics
can throw great light on various social and medical, including
epidemiological problems; and they have the further value
that they suggest lines of biological research, and test the
errors of observation or experiment in such researches.

Statistics.—Statistics originally denoted inquiry into the
condition of & State. The word is stated to have been first;
used by Achenwall (1719-92) of Gottingen in the middle
of the eighteenth century., His disciple Schloezer defined
statistics as history in repose, history being statistics in
movement, and Moreau de Jannés defined statistics as
the science of social facts expressed in numerical terms.
Earlier statistics were merely descriptive, assembling the
numerical facts of a given subject. Mathematical statistics
order and compare these facts, introducing the process of
induction.

The latter process was embodied in Natural and Political
Obgservations . . . upon the Bills of Mortality, by Captain
John Graunt, F.R.S. (Fourth Impression, 1665), and in Sir
William Petty’s Five Essays in Political Arithmetie, published
in 1683 In the dedication of his small volume to Lord

! John Graunt {1620-1674), William Petty (1623-1687). Petty appeam
to have co-operated with Graunt in the preparation of his Observations,
ste.,” and the 5th edition appeared in 1676 after Graunt's death, with many
additiona by Petty.
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Roberts (Lord Privy Seal), Graunt claimed to have succeeded
in reducing large confused volumes of statistics of London
into a fow perspicuous tables, and to have abridged his
observations thereon into & few succingt paragraphs,
*“ without any long series of multiloquious deductions,” an
evident warning to later, statisticians, Having noticed that
most people who took in the *° Weekly Bills * merely scanned
the totals, Graunt proposed to himself the task of comparing
one year, cne season and one parish or other division with
another in respect of burials, christenings, and of diseases
and casualties in each of them,

Chapter I of Graunt’s work informs wus that the first
continued weekly Bills extant began in 1603 in the first
year of James I. There had been earlier Bills for 1592,
1593, and 1594 and some earlier years, but these were not
continued. 1625 was the first year of complete returns for
the City of London, the records of the. City of Westminster
being added next year. The information was obtained by
searchers, usually * ancient matrons,” sworn to their office,
~which included viewing the body and inquiry as to what
disease or casualty had caused death. The return was made
weekly and distributed to each family paying d4s. a year.

In Chapter II of Graunt’s book the main object of the
Bills in acquainting the public with the presence and the
amount of Plague is revealed, and he emphasizes that for this
purpose all deaths from all causes must be returned. (The
wisdom of this is further illustrated in the case of Influenza,
p. 401). Of the accuracy. of returns under other headings
he is relatively indifferent. Thus he says :—

As for consurnptions, if the seacchers -do but truly report whether
the dead Corps were very lean and worn away, it matters not to many .
of our purposes whether the disease were exactly the same as physicians
define it in their books.

I say it is enough 1f we know “from the aeerchere but the most
predorhinent symptoms; ... if one died suddenly, the matter is

not great, whether it is reported in the Bills, Suddenly, Apoplexy,

or Planet Sirucken, etec, .

Graunt laid stress upon the propomon between acute and
chronic fatal diseases, as on this would “seem to hang the
judgment of the fitness of the country for long life.” But
he adds, we must come to the ‘“more absolute standard ™
of longevity, and he states that the proportion of aged to the
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total deaths was about 7 per cent. There was difficulty in
defining ‘ aged,” owing to .imperfect returns. Epidemic
diseases in some were ten times as fatal as in other years,
but chronic diseases were fairly steady causes of death,

In Chapter III is an interesting remark on syphilis :—

Woe find one casualty in our Bills, of which, though there be daily
talk, there is little effect . . . and this casualty is the French pox.

He adds, however, that many deaths are returned as from
ulcers and sores, and that

only hated persons and such whose noses were eaten off were reported
by the searchers to have died of this too frequent malady.

We are informed that 3 in 200 died in childbirth,
The remaining chapters of this pioneer work are concerned
with Plague, with the balance between burials and christenings,
with the excess of male over female births (stated to be
14 to 13), with the influence of season on mortality and with
child mortality. *Of 100 quick conceptions, 36 die before
they are pix years old.”

The first London Bills of Mortality were compiled in the
reign of Henry VIII, about 1538. Their weekly resumption
in 1603, mentioned above, was caused by the desire for
information as to Plague, which was then prevalent. Thus
Plague gave an impetus to vital statistics, just as the first
invasion of cholera in 1831 hastened the establishment of
national registration of deaths (p. 156).

John Howard’s investigation (1774) into the conditions
of prisons was statistical, the evidence being obtained by
personal inspection. He was the first systematically to
employ this double instrument of sanitary research in ascer-
taining the character and gravity of an evil; and he was
phenomenally successful in securing early reform.

Achenwall’'s contemporary, Siissmilch (1707-67), hailed
Graunt as a scientific Columbus ; and the science of “* Political
Arithmetic " or statistics may be said to have been born
in England, earlier statistics having been merely descriptive,
while the English school subordinated description to
explanation or an attempt at explanation. Siissmilch was
both a descriptive statistician and a political arithmetician,
and perceived the advantage of studying what Quetelet
subsequently termed the law of large numbers.
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Other points in the history of statistics are given in the
first volume of the Statistical Journal (London) and elsewhere
in this volume. In 1832 the Statistical Department of the
Board of Trade was established. In 1838 national regis-
tration of deaths began in England; in 1865 it included
Great Britain and Ireland. In 1833 a statistical section
was added to the British Association, and in 1834 the London
Statistical Society was formed. At the London International
Exhibition of 1851, the first International Statistical Congress
was suggested. It met in Brussels in 1853, the opening
address being made by Quetelet, who welcomed a new era
of unity and combination in research. At the St. Petersburg
meeting in 1872, & Permanent Commission of the International
Statistical Congress was established (see also p. 177).



CHAPTER II
POPULATION. CENSUS

ViraL statistics are concerned with the members of a given
community, and accurate information as to their mumber
and their grouping in various respects is indispensable.
Among the items with which vital statistics are chieflyV/
concerned are: (¢) Number, age, sex, mental condition,
occupation ; and (b) Marriages, births, deaths, migration,
sickness.

For information as to these vital facts we depend on a
census, or complete enumeration of the population; and
on information furnished by complete and continuous regis-
tration of births and deaths, and of other important events
in the life-history of individuals, as marriages and sickness,
classified on the same basis as the statistics of population.

The first desideratum is a statement of population, as
accurate as possible; for population forms the natural basis
of all vital statistics. In comparing different communities
‘it is necessary to state the deaths and other statistical data
in terms of the population, otherwise no true comparison
can be instituted.

The actual population is known only by census enumer-
ations. For the years intervening between two census enumer-
ations estimates of the population are made.

English Census Enumerations.—The first complete
census of modern times was taken in the year 1751 in Sweden.
In England the first census was in 1801, and then decennially,
the twelfth being taken on June 19, 1921, The first census,
in 1801, showed the number of males and females of each
house and family, and the occupation, classified roughly
as agrioultural, trading, and others not comprised under
these two heads. In 1821 information was first sought as
to ages, but it was left optional whether this information

should be furhished or not. The first census which could
P
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be described as fairly complete was that of 1851, which was
organized wunder Dr. Farr’s supervision. It  obtained
information as to occupation, birthplace, relationship (hus-
band, wife, etc.), marital condition (married, widow, bachelor,
etc.), and the number of persons deaf and dumb or blind.
At this census, under the powers given by the Census Act,
the precise age at last birthday of each person in the country
was first demanded.

In the census report of 1881 the age and sex distribution
of the population of each urban and rural sanitary authority,
s constituted that year, was given for the first time.

At the census of 1891 the schedule contained such new
topics of inquiry as the number of rooms and of their
occupants in all tenements with less than five rooms, and
the important occupational distinction between employers,

"employees, and those working on their own account.

Jn 1901 no further additions were made to the subjects

of inquiry ; but in 1911 & number of additional items were

included in the census schedule. The difficulty in defining
what constitutes & ““ house »> was avoided by the enumeration
for each urban and rural district, of the namber of various
olagses of buildings used as dwellings—ordinary dwelling-
houseg, blocks of flats and the separate flats or dwellings com-
posing them, shops, institutions, ete., with the correspondmg

‘populations. The inquiry as to the number of rooms in

‘tenements (dwellings), which in 1901 dealt only with tene-

ments of less than five rooms, was extended to tenements of

all sizes. The question as to duration of emstmg marriages,

the number of children born’ of such marriages, and the
number still living, which ‘'was ehtirely new, has' enabled
valuable information as to fertility to be tabulated (see
p- 96).

The census enumeration of 1921 showed further changes.
The Census Aot, 1920, was passed. authorizing each successive
decennial census. It is thus applicable to all future censuses
in Great Britain; it enables quinquennial censuses to be
taken, if the Government decide on this course; and it
provides for the taking of local censuses at the request and
charges of the local authority for the area concerned.

- Clause 5 of the Census Act, 1920, gives the following general
powers and duties to the Registrar-General.
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It shall be the duty of the Registrar-General from time to time
to collect and publish any available statistical information with respect
to the number and condition of the population in the interval between
one census and another, and otherwise to further the supply and pro-
vide for the better co-ordination of such information, and the
Registrar-General may make arrangements with any Government
department or local authority for the purpose of acquiring any
materials or information necessary for the purpcse aforesaid.

The useful comparison as shown in the table on page 28
is taken from *The Census of 1921. Some Remarks on
Tabulation,” by F. A, A. Menzler, B.Sc., F.I.A. (Journal
of the Institute of Actuaries, April, 1921),

The schedule for the 1921 census added a question as to
the number and ages of children under 18, including an
inquiry as to orphans, and a question as to place of work.
The inquiry as to ‘‘ infirmities,” included in previous censuses,
was omitted, it being generally recognized that information
made by or on behalf of the individuals afflicted could not
be expected to be reliable. The conclusion that the fertility
inquiry of the 1911 census, and above all the question as to
duration of marriage, could, notwithstanding its importance,
be omitted * with less disadvantage than either of the new
Anquiries proposed,” will be regretted by all who desire that
this fundamental problem should continue to be studied
with the aid of the completest possible information, though
the Great War has profoundly medified fertility problems
for some years ; and the answer to the new dependency
questlon gives the number ‘of hvmg children, information
which is of value to the actuary in relation to pension and
other cognate problems.

The substitution of *“ age in years and months » for * age
last birthday and of age in months for children under one
year of age,”” may conduce to accuracy for most ages; but
its effect on the statement of age of infants is dubious.

The addition of the heading “ divorced ” is of doubtful
value, though it gives logical completencss to the statement
of matrimonial conditions. In the Scottish census volumes
already iwsued divorced are included with widowed.

The Ordor in Council made under the Census Act, 1920,
gives the schedule of particulars required to be stated in
the Returns made in England and Wales, which is printed
in Appendix A.
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- ENGLAND AND WALES,
Comparison of Questiona on Householder's Schedules of 1011 and 1921.

rd

1911.

’

1921,

Name.

Name.

Relation to head of family.

Relation to head of farnily.

Sex.

Sex.

Age last birthday: age in months
for children under one year of age.

Age in years and montha.

Whether unmarried, married, or
widowed.

‘Whether unmarried, married,

widowed or divorced.

For each married woman :—

(o) Completed number of years

: MATTE has lasted.

(b} Of children bora alive to

.present marriage —

(1) Total children born alive.
{2) No. of children still living.
{3) No.of children who have died.

For each married man, widower or
widow, the number and ages of all
living children and atep-children
under 16 years of age.

In respect of persons under 15 years
of age, whether both parenta alive,
mother dead, father dead, or both
parents dead.

Particulars as to

profession or
_occupation. .

Particulars ss to profession or
oocupation.

Whether employer, employes or
working on own account.

Whether empl;:yar, employee or
working on own account.

. Whether employed or mmemployed ;

pregsent ¢r last. employer, and
employer’s business.!

Whether working at home.

Place- of work, giving address,

Whether occupied in full-time or
part-time attendance at an educa-
tional institution.

Birthplace.

Birbixplace.

Nationality of persons not born in
United Kingdom.

Nationality of persons mot born in
United Kingdom.

Infirmity,

—

Number of rooms.

Number of rooma.

Language spoken {Wales and Mon-
mouth only}

Language spoken (Wales and Mon-
mouth only}.

1 The employer's business was cbtained in 1911 by the inqguiry as te
 Induatry or service with which worker in connected,” the direstion given
to the houssholder being that * thin queetion should generally be answered
by stating the business carried on by the employee.”

* !



POPULATION. CENSUS © 29

Further remarks bearing on various items of the census
schedule will occur in the chapters on fertility, housing, occu-
pational mortality, and life-tables (pp. 96, 234, 302, and 311I).

The 1921 census was postponed from April 24th to
June 19th. A date in the third or fourth month of the year
had at previous censuses being chosen, presumably because
at this time of the year the effect of holidays, ete., in causing
migration of the normal population of a place would be at
its. minimum. This is important, as the figures of local
population, in the absence of any express inquiry as to each
person’s normal home, must be based on the residence at
which he has been enumerated. Evidently, no one date
‘would equally secure a minimum absence of non-residents
from every locality.

American Census Enumerations.—The first general

census of the United States was made in 1790, and the
enumeration has been repeated at regular decennial intervals
since that year. A permanent Census Bureau was created
in 1802, which at present is in the Department of Commerce.
The decennial census is made in virtue of Art. I, Sec. 3, of
the Federal Constitution, which states :—
" The actual enumeration shall be made within three years after
the first meeting of the Congress of the United States, and within
every subsequent term of ten years, in such manner as they shall
by law direct, B

The results of the first census of 1790 were comprised in
& volume of 56 pages; for the census of 1910 the Census
Bureau published twelve quarto volumes containing 11,456
pages.

De facto and De jure Populations.—In Great Britain
the de facto population alone is enumerated, ie. the
population where and when the census is taken, while
a de jure method of enumeration of births and deaths
has recently (1911) replaced the simpler de facto enumera-
tion previously accepted (p. 80). But to adopt a similar
plan in census enumerations presents formidable difficulties
of detail. Theoretically, it would be preferable to obtain
the de jure population by referring to his own area the
schedule of each person who was enumerated elsewhere
than at his “usual place of residence; but an attempt
to do this might and probably would involve more numerous
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inaceuracies than those cccurring with the de facfo method.
It would be particularly difficult to define clearly and com-
prehensively what constitutes temporary and habitual
residence respectively. Instances in which & family lived
consistently in one home in the summer and in another in
winter present difficulties which can only be overcome by a
special local census. The de facto method is least satisfactory
for health resorts and other districts in which transient waves
of migration periodically occur, This method is proba.bly
the only practicable method when, as is the case in Great
Britain, the responsibility for filling up the schedule is placed
on the householder, In most areas, inasmuch as the census
enumeration takes place everywhere on & single night, it is
probable that the two populations do not differ greatly.

In the United States and Canada the enumerator is
responsible for filling up each schedule, and the population
is enumerated on the de jure principle.

Workplace- Population.—The English census, 1921, will
enable the workplace or day population of each area to be
tabulated, so far as workers are concerned.

The Limitations of Schedules.—Merely to ask an addi-
tional question in the census schedule does not emsure a
correct answer ; and undue elaboration of the schedule may
be associated with diminished acouracy in the most important
items. . A conservative attitude in adding items ‘on which
‘information is required from the householder is justified,
though if the local and central machinery of census taking
were duly organized and linked, it would be practicable
from year to year to obtain specml information, which would
form a valuable supplement to the results of the decennial
or quinguennial census.

The remarks as to limitation of inquiry by schedule apply
with special force to this country, where each householder
is required to fill up the schedule for his family. In the
United States one enumerator at the census of 1910 wag
appointed on an average for about, every 1,600 persons,
and his duty was to £ll up the schedules, the task to be
completed within two weeks in cities and within 30 days

elsewhere.

1 On’ thid point and many ot.hem, see Professor G. C. Whipple's Vital
Statistics (J. Wiley & Sons).



POPULATION. CENSUS 31

Tt seems clear, as the Registrar-General says in his General
Report on the 1911 Census, that we have practically reached
the limit of the questions that can usefully be asked unless,
as in the United States, the duty of completing the schedule
is thrown upon a more or less skilled enumerator,

Errors in Census Data.—Among the most common errors
is that resulting from ignorance of adults as to their precise
age. Many adults are ignorant of their exact age. Thus
Dr. Ogle stated that “not improbably the greater number
of adults do not know their precise age, and can only state
it approximately.”* Although this is less true now than in
1891, this difficulty probably explains the tendency to return
ages as some exact multiple of teri, when really a year or
two on one side or other of the precise figure (30, 40, 50,
etc.). For this reason decennial age-periods have been
preferred by the Registrar-General in calculating death-
rates, and 25-35, 35-45, etc., in preference to 30-40, 40-50,
etc. This tendency does not appear until adult life, and
quinquennia can therefore be safely used up to the age of
25 years, The ignorance of many adults as to their exact
ages is illustrated by the following figure 2 {(p. 32) which shows
‘the consequent concentration on multiples of ten. The same
diagram shows also some concentration on even numbers
of age.

Among children under & years of age the vagueness with
which parents use the terms ‘““one year old,” “two years
old,” etc., when the children are only in their first or second
year respectively, is a cause of considerable error. The
confusion between the age next birthday and the complete
year of age is not uncommon; and from this has arisen
some confusion in stating accurate statistics of mortality
in early life. There appears to be also some failure to
enumerate infants in the census. Mr. George King, F.IA.,
in constructing the English Life-Table No. 6 (p. 235), began
by assuming that the returns of children aged 0-5 at the
two ccnsuses of 1891 and 1901 wefe in the aggregate
correct, but that they were wrongly distributed. On
testing this point, further, in the construction of Life-Table
No. 7, based on the results of 1901 and 1911 censuses, he

* General Censua Report, 1591, vol. iv, p. 27.
* From the General Consus Report. 1911, p 87 (Cd. 8491).



32 THE ELEMENTS OF VITAL STATISTICS
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found that the mean populations at ages 2, 3 and 4,
calculated from the two censuses, were very nearly the
same as those calculated from excess of births over deaths
for the same years; but that for ages 0 and 1, the
populations given by the births and deaths alone largely
exceeded the populations calculated from these two cen-
suses., As there was no excess in the children aged from
2 to 4 last birthday—and as emigration is not likely
to have affected greatly the infantile figures—‘“the con-
clusion seems inevitable that a large number of infants under
2 years of age escaped enumeration at both the censuses
of 1901 and 1911, more especially so in 1911.” For this
reason, Mr. King, in constructing the English Life-Table
No. 8, depended on statistics derived from births and deaths
in calculating the death-rates for the first five years of life
(see p. 342).2

Some wilful mis-statement of age occurs; thus at each
census the young women of 20 to 25 years of age are stated
to have been more numerous than were the girls aged 10
to 15 at the immediately preceding census.

There is also stated to have been some mis-statement
.of age in connection with the administration of old age
pensions ; and apart from monetary considerations, old
persons appear to tend to overstate their ages. Reference
to Fig. 1 shows that at the census of 1911 the number
of fomales aged 20-25 and 25-30 was disproportionately
high: After making allowance for the probable effect of
migration of population into England, it is probable that
there has been some transfer to these ages from the higher
ages.

In the volume of the Census Report for 1911 dealing with
Ages, it is concluded (p. xxxii) that the general effect of
mis-statement appears to be inconsiderable, except among
females in early adult life. Some doubt is thrown on the
conclusion as to supposed mis-statement of age, especially in
Ireland, to secure the old age pension at age 70, by a com-
parative examination of the figures of the Irish cemsus in
1901, before old age pensions were available, with the figures
of 1911 in the pension period.

! Supplernsnd to the Seventy Fifth Annual Report of the Registrar
General, Part I, Life-Tables (Cd. 7513).
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Males. . l!‘em'aleu.
Agea, - -
1001, ©oe1t, 1901, ' 1011.
56 " 70,887 12,675 76,750 73,915
60 i 98,305 65,035 106,265 70,838
65 50,028 470,100 . 47,163 76,771
0 46,273 78,889 47,474 94,448
78 21,021 37,185 20,147 40,252

The figures in black type for 1911 show & marked increase
of population, both male and female, at, ages over 70; but
in 1901 there was a corresponding enomaly at ages 10 years
‘younger. ‘

- Qccupational errors are perhaps the most serious in a
census enumeration. The addition in 1891 of an inquiry,
in respect of pérsons engaged in trade or industry, whether
they were employers, employees, or were working on their
own account, has reduced these errors, In 1911 further
inquity was made as to the service or industry in connection
with which & given occupation was carried on. Thus a
bricklayer employed by & brewer was required to enter both
items ; so also a carman would enter his particular work
and the industry in which he was employed. The census
schedule for 1921 gives further illustrations of this dual entry
for clerks, engineers, rallwaymen, textile workers, mmers.
labourers, ete. (p. 607) :



CHAPTER 1II

POPULATION (Continued)

Tae growth of the population of a community is determined v
by excess of births over deaths (nafural increase) and by the
balance between immigration and emigration. The rate of
natural increase for a given period is the difference between
the birth-rate and the death-rate for that period.

The percentage decennial increase of population in England
and Wales as the result of natural increase and the actual
percentage decennial increase are shown in the following
table :—

ENGLAND AND WALERS.

Galn cent.

by Exoess Actual Decennlal

Inter-oensal Increase per Decroase par of ﬂmm over Incrense
Perlod, cent. by Births, | cant. by Deaths. Deatha or cent. O

Natural Population.

Increase.
186]-71 87-56 23-908 13-58 13:21
1871-81 37.89 22-80 16-09 14-38
1881-91 34-24 20-27 13-97 11-85
18011901 3157 19-18 12-39 12-17
1801-11 28-56 1813 12-43 10-89
1011-21 2303 1465 838 493

The Board of Trade’s returns do not determine completely
the number of emigrants from or immigrants into England
and Wales, but when the natural and the actual decennial
increase of its population are compared, at each of the four
consuses 1881 to 1011, England and Wales was found to
have lost by exoess of emigration over immigration part of
its natural increase during the previous 10 years. Im 1911
the enumerated population of 36,070,492 was 501,998 less
than it would have been had its natural increase during
1901-11 of 4,044,647 persons been entirely retained in the
country, In 1891-1901 the corresponding deficiency was
68,330, in 1881-91 it was 601,389, and in 1871-81 it was
164,307 (Census Report, 1011, p. 22),

In the inter-censal period 1911-21, in England and Wales,

»
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the gain by births was 8,275,400 ; the loss by deaths regis-
tered in England and Wales was of (a) civilians, 5,198,900, (b)
non-civilians, 68,000 ; the loss due to excess of outward over
inward migration was 1,193,750. The actual inter-censal
increase was 1,814,750, or 4'9 per cent. The 1,193,750
includes 560,000 estimated to represent the deaths of non-
civilians belonging to England and Wales which occurred
outside the United Kingdom.

The actual, as distinguished from the natural,” increase
per cent. of the popula.tlon of England and Wales in each
successive inter-censal period 1801-11 to 1911-21 was as
follows :

14-0* 18-1, 158, 14:8, 12-7, 11.9, 13-2, 144, 11.7, 12:3, 109, 4.9
In the interval 1911 to 1921 the rate of actual increase per
cent, was less than half that in 1901 to 1911, and lower than
in any period since censuses were taken. This was due to
the loss of births during the Great War, and to the deaths
of non-civilians during the same period.

During the inter-censel period 1911-21 the loss by
migration was 37-6 per cent. of the total natural increase.
This large loss is explained by the fact that war losses, except
deaths occurring in England and Wales, not having been
registered in this country, are counted as migration. Of the
total natural increase in each decennial period, 4-8 per cent.
was lost in 1871-81, and 16-6, 1-9, 12.4 and 37-6 per cent.
of this natural increase in the succeeding inter-censal periods.

Local Rates of Increase of Population.—Considerable
light is thrown on the distribution of increases in the last
20 years by the information given in the following table
(from Preliminary Census Report, 1921, p. xi, Cd. 14856:—

ENGLAND AND WALES,

Inorease per Cent. in Decennial Period,
1601-11. 1011-21.
Walea . 18-1 9-0
Central Gount.ms 11-2 5.9
Northern Count.ma . . 10:3 49
London- and Surroundmg Countlea . 11-0 4-4
Southern Counties .o .. 95 3-8
Eastern Counties. . 7-6 3.0

1] 801-\. 3 1911-21
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Internal Migration.—During 1901-11 the greatest gains
by migration were experienced by the juxta-metropolitan
counties of Middlesex {22-7 per cent.), Surrey (15-5 per cent.},
Essex (8-5 per cent.), and Hertfordshire (8-9 per cent.) The
South Wales mining counties also gained—Monmouthshire
109 per cent. and Glamorganshire 10-6 per cent. On the
other hand, the predominantly agricultural counties lost by
migration.

During 1611-21, the increase of popula.tmn equalled or
exceeded 10 per cent. in six counties, viz. Flintshire (14-8),
Monmouthshire (13-9), Glamorganshire (11-8), Warwickshire
(11-4), and the two juxta-metropolitan counties of Middlesex
(11:2) and Surrey (10:0}; Kent increased by 9-2 per cent.
and Essex by 8-7 per cent.

Increase of Population of United States.—Excluding
outlying possessions, in 1790, the population (Continental}
was 3,929,214, in 1910 it was 91,972,266, and in 1920 it
was 105,710,620, The rate of natural increase cannot be
given, owing to defective birth registration in many States
{see p. 74) and to a less degree of defective registration
of deaths in a smaller number of States. The percentage

‘increase of population over the preceding census in each
decennium since 1800 (with corrections) was as follows :—

35-1,' 36-4, 33-1, 33-6, 32-7, 35-9, 35-6, 26-6, 260, 25-5, 20-7, 21-0, 14-9.%

The Indian population was included in the census for the
first time in 1890. Approximately, it appears that while in
puccessive decades 1801-1910 the population of England
and Wales increased by one-seventh to one-eighth, that of
the United States showed approximately an increase of one-
third in each of the seven decades 1790-1860, of one-fourth
during each of the three decades from 1860-90, of one-fifth
during 1890-1910, and of a little over one-seventh in the
last decade.

In the three decennial periods 1880-80, 1890-1900,
and 1906-10, the white population increased 26.7, 21-2,
and 223 per cent., the coloured population 13:5, 18-0, and

2 per cent.

At the three enumerations of 1900, 1910, and 1920 suc-
cessively the negro population formed 11:6, 10-7, and 9-9

! Incrosse, 1790-1800. * Increase, 1910-1920.
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per cent. of the total, and the Indian population 0-3, 0-3,
and 0-2 per cenf. of the total population of the States. Af
the census of 1860 negroes formed 141 per cent. of the total
population.

The high birth-rate of negroes is pa.rtlally counter-ba,la.nced
by their excessivé mortality, especially in infancy ; but the
greater increase of whites is largely due to immigration from
other countries. The percentage of increase for the white
,population has exceeded that for the negro population in
every decade since 1790, except 1800-1810. In the fifty
years 1860-1910 the white population increased 203-6 per
cent, and the negro population 121:3 per cent. (Thirteenth
Census Report, Abstract, p. 79). The share of excess of
births over deaths in this result cannot be determined. If
the recent restrictions on immigration into the United States
continue to be enforced, the balance may change, andr the
proportion of negro to white population may even increase.

" England and Wales. Urban and Rural Populations.—
The rate of increase of population in 1911-21 varied greatly
in towns. Thus among the large towns Blackpool’s popula-
tion increased 64-0 per cent., that of Hendon 443 per cent.,
and of Coventry 20-6 per cent., while in Blackburn a decrease
of 4-8 per cent., in Bury of 4-4-per cent.,, Norwich of 1-1
per cent.,, and in London of 09 per cent. occurred. The
decrease in the population of some large towns is accounted
for largely, if not entirely, by the process of decentralization
of the resident p0pula.txon, which has ' swarmed  over into
“suburban and rural * dormitories ” outside the municipal {or,
in the case of London, the county) borders. The decrease
in London was, however, probably not greater than could be
accounted for by seaside visitors, the 1921 census having been
taken in June instead of April, and by war losses. Of the 29
divisions of London in the peried 1911-21, 14 showed some
decrease of population, the increase in the other divisions
being relatively small.

One of the most charactenstm and permstent features of
popula.txon during the last hundred years is its steadily
increasing aggregation in towns. This feature is not confined
to any one country. It is seen, for instance, in Australia
as well as in Great Britain, s.nd is marked in the United

¥

States. : "\
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For England and Wales it is difficult to express numerically
the trend of the population to towns. Frequent changes
occur in the administrative areas known as urban and rural
districts. The large towns (especially the county boroughs)
obtain Parliamentary powers to absorb within their areas
surrounding rural districts, thus diluting their urbanization.
Similarly, large villages and larger aggregations of rural
population are granted the additional powers of urban dis-
tricts and are transferred from the rural to the urban
group ; while, on the contrary, there are many so-called rural
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districts’ which, in parts, show denser aggregation of popu-
lation than some of the urban districts. The above diagram
shows, subject to the above precautionary remarks, the
increasing proportion of urban population during the last
70 years. (See also page 302.) In the Census Report for 1911
it is stated that if small towns with populations not exceeding
5,000 are included among the rural areas, the proportion of
“rural ”* population is increased from 21-9 to 25-3 per cent. ;
while if 10,000 be taken as the limiting population, the rural
proportion becomes 30-3 per cent.

A further indication of the extent of urbanization of
England and Wales is given in the following table, which
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-relates to 28,162,936 persons out of 30,034,385 living in
urban districts, and out of a total population of 37,885,242
in 1921. The second column gives corresponding data for
the United States. The proportion per cent. of the total
population living in towns of various sizes was as follows :—

PEROENTAGE oF Torar PoPUTATION IN TowNs.

Living in Towns with a Population England and | Unlted Btates,

Over L000,000 .. 11-8 9-8
Under 1,000,000 and ovar 8§00, 000 8:5 5-9
Under 500,000 and over 250,000 7-3 4:3
Under 260,000 and over 100,000 13-6 8-2
Under 100,000 and over 50,000 10-2 60
Under 60,000 and over 10, 000 . 22.6 114
10,000 md less . a8 9:0
79-7 51-4

In other Urban Districts .. 20-3 48-8

The degree of pa,ra.lle]jsm between the degree of urbani-
zation in England and in the United Sta.tes shown in the
above table is striking.

Urbanization in the United States.—The Census Bureau
.classifies as urban & population which resides in cities and
" other incorporated places of 2,500 inhabitants or more. In
New England towns it has been found necessary to include
with the urban population the population of all towns having
2,600 inhabitants or more. Thus classified, the population
of the United States was divided as follows at each of the
5 ocensuges 1880-1920:—

PoPUTATION oF THE UNITED STATES.
Proportion per Uent,

1880.- 1800, 1800. 1910. 1020,

N\
Urban .. 28-6 35-4 40-¢ 45-8 b51-4
Rural .. | 71-4 64:6 €0-0 54-2 48-6
1000 | 10000 | 1000 | 1000 | 1000

Estimates of Population.—Comparison between different
countries and parts of countries, in respect of their healthi-
ness and social conditions, are only practicable when the
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facts concerning these are stated in terms of the respective
populations. Hence estimates of population are necessary in
inter-censal years. Such estimates, especially for localities
within a country, involve a large element of uncertainty,
owing to the varying local growth of population. When
only a decennial census is taken, the doubtfulness of death-
rates, ete., for the later portion of an inter-censal period is
correspondingly great. In France and Germany, in some
divisions of the Australian Commonwealth and of Canada,
and in the Union of South Africa a guinquennial census is
required ; while in this country and still more in the United
States the possibility of accurate statement of rates of vital
interest is seriously handicapped by permitting the continu-
ance of decennial intervals between censuses. The Census
Act, 1920, makes a more frequent census practicable in
Great Britain; and it may be hoped that erroneous regard
for economy will not prevent an intermediate census in
1026. An intermediate modified census was taken in
London in 1896, on the initiative of the London County
Council, though its value was lowered by absence of infor-
mation as to the age and sex of the population. Local
‘censuses will, it is hoped, become common in the next few
years under the powers conferred by the above-named Act.

Several methods of estimating inter-censal populations
have been proposed. None of these is satisfactory under all
circumstances, and the best method to be adopted for any
given area and at any given interval after the last census
must be determined after careful consideration of all available
data.

(1) The natural increase, that is, the excess of births
over deaths since the last census, being known, it becomes
possible, if one knows the amount of emigration and immi-
gration, to state the population in any given year. This
method of estimating the population of England and Wales as
& whole has been employed from 1914 onwards (p. ix,
Annual Report of the Registrar-General, 1914), and in 1921
it yielded a result within 33,000 of the census total, whereas
the method of estimation by geometrical increase would
have gravely over-estimated the 1921 population, as it
would have made no allowance for the war or for the
decreasing birth-rate. The accuracy of method (1) depends
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on the completeness of migration statistics. Given this, the
method has the great-merit that its results are based on
recent events, and that it does not involve the supposition
that the rate of increase of the last is continuing in the
present decennium.

The method obviously is unsunitable for local estimates ot
population, as in their case migration statistics do not exist,
But the balance of births and deaths for every area is known,
and from this and the auxiliary information indicated om
page 44, fairly good local estimates of population are possible.

(2) The population ' at the two most recent ocensus
enumerations bemg known, it is frequently assumed that the
rate of increase is in arithmetical progression ; i.e. that the same
annual increase continues during each year. Thus, given &
population in April, 1911, of 32,000, in April, 1921, of 36,000,
to find the mean population in 1925.

36,000 — 32,000
10 -

= 100 = increase from Aprll to M1dsummer

= 400 = annual increase.

400
&

Therefore mean population in -1925 = 36,000 4 (400 X 4)
+ 100 = 37,700, ‘

Thls method glves populations for all the areas’ in
England and Wales which when added together equal the
population of - the entire country estimated by the same
method.

The method is theoretlca.lly unsound, as it ma.kes no
allowance for the increased number of parents year by year,
owing to steadily increasing numbers who year by year
attain marriageable age. It assumes, in other words, simple
interest when compound interest is in action.

This method is used in American statistics, and appears
to be the most satisfactory available in the clrcumstancel of
that country.

(3) The theoretical source of error indicated above is
avoided by the next method, in which it is assumed that
the same rate of $ncrease holds good in one as in the
preceding inter-censal period, that is, that the population
increases in geomelrical progressign,
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Thus, if the census population of a town is 32,000 in 1911,
and 36,000 in 1921, what is the mean population in 1925 ?
(a) Find the rate of increase in 1911-21,

P,;,; = population at census 1911,

R = annual rate of increase of the population, then
Pz = Py X R
log Pygoy = log Pygyy + 101l0g B

log B = +ly (log Pype; — log Pygps)

_ 4-556303 — 4505150
| - 10
() Apply this to the increase in the next 4} years.
Here P,pg5 = meR)‘l

1
log P,g,s = 4556303 + Z? (-0051153)
= 4:578043.

= 0051153

By consulting the table of logs, the population corre-
sponding to this number will be found to be 37,848 = popu-
lation at the middle of 1925.

The mean population of the year is taken as the basis
of ‘mortality and other rates, which until 1921 has involved
an estimate, even in the census year, for the quarter between
the census and midsummer. (In the above example, it has
been assumed, contrary to fact, that the census of 1921 was
taken at the end of the first quarter of the year.)

Estimates made by this method may be very erronecus,
even for the entire country, and still more when applied to
special districts. Thus the decennial rate of increase of the
population of England and Wales in 100 years has varied
from 181 per cent. in 1811-21 to 4-9 per cent. in 1911-21.
Serious anomalies occur when this method is applied to all
great towns. In one decennium such a town may, owing
to brisk trade, have a rapid increase of working population
with many children, and in the next decennium, in conse-
quence of emigration or transmigration, there may be little
or no increase. The declining birth-rate, which is having a
greater effect on the number of population than the declining
death-rate, is another cause of disturbance which increases

e
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the difficulty in forming a correct estimate of the population
in inter-censal periods by this method.

Estimates of local population based on geometrical pro-
gression appear to have been used in official reports up to
1900. From 1901-10 the method of estimation given on
pages ix—x of the Aonual Report of the Registrar-General,
1909, was employed. From 1911-14 Mr. Waters’ later method
was adopted, as described by him in the Annual Report, 1901,
and in the Annual Report for 1913 (p. xii). In the report for
1911 faotors of correction were published for each of the years
1911-20, by the application of which to the 1901-I1 increase
in population of any community in England and Wales its
estimated population for the year in question could be obtained.
But active emigration in the years 1911-13 and then the war
made the underlying assumption of these corrections inapplic-
able. Hence the assumption of geometrical progression was
abandoned, and estimates were made based on births, deaths
and migration, The Waters’ method had assumed continuous
change in arithmetrical progression in the proportion borne
by each local to the total population, and this assumption also
became untenable with the abandonment of the assumption
of increase in geometrical progression of the entire population.

(4) The Great War and the uncértainty as to the local source
of emigrants having rendered estimates of population based
on accepted methods useless, it became necessary to substi-
tute estimates based on local information. For this purpose
there became available first the National Register of 1915
for recruiting purposes, then the Food Cards in England
(1917), and for the future there will be aveilable the list of
liamentary electors which the law requires to be prepared
qually. It appears inevitable that in future local esti-
g of population will be based more extensively on local
inform\gtion, of which the list of parliamentary electors will
form an\jmportant part. Thus the number of electors being
, it may be assumed that their proportion to the
tion remains approximately the same from one
ther. This assumption may be checked by
lIocal records for rating purposes the number
} a3 ascertained from the assessment books,

ascertaining fro
of inhabited hous

number in & ¢ us year is not identical with the number ascer.
ﬁmed at the census. need not cause serious diffioulty if it be assumed
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this number being muitiplied by the average number of
inhabitants in each house, as ascertained at the last census.
In Table 7 of the Census Report for London (Tables,
Part I} is given a table of the population of each Parliamentary
Borough in London, and the number of electors as ascertained
when the Register of autumn 1921 was made. The proportion
of the total male and total female population who are electors
is shown in the following table. Male electors at present
become such at the age of 21, female at the age of 30.

Electors per 1,000 of Population of Both
Bexes at all Agea.
Males. Femalea,
Parliamentary County of London .. 26-1 20-8
N. Division . . 27-8 19-8
Batterseaq g, Division O 29-4 22.4
E. .. e . 25-7 19-3
Bethnal Green{g i ©* 11 214 15-7
Hampstead  Divia .. . 23-5 21.2
Brixton Division .. .. 28.1 23-6
Lambeth{ \ori Division . .. .. 24-1 19-3
. St. George's .. o 24.1 19-8
w“tmw;{li)bbey O 32-5 23.9
. . Divislon o .. 28-1 21-3
‘Woolwichq W “Divinon .. .. 25-9 19-4

Only sample constituencies have been taken. The contrasts
in proportion of electors to total population, as between the
different divisions of the above-named boroughs, illustrate
the fact that in the less well-to-do divisions the population
is to a greater extent below the age of parliamentary repre-
sentation than in other divisions of London.

(6) Until the marked and steady decline in the birth-rate
began, it was possible when the number of registered births
in & district was known for a given year, to calculate approxi-
mately the population among which these births had occurred.
The birth-rate still gives a useful clue to errors in the esti-
mated populations of large towns. If the deviation from the
birth-rate of the preceding 5 or 10 years is greater in any
given year than in the immediately preceding years, there
is reason to suspect that the estimate of population is incor-
thas the proportion between the ocensus enumeration of inhabited houses

and the number in the census year in the sssessment books holda good in
intor-osnsal years.
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rect, unless great changes in the industrial condition of a
community can be adduced in explanation of the anomaly.

(6) A useful discussion of the different methods of esti-
_mating populations is given in a paper on * The Application
“of the Method of Multiple Correlation to the Estimation of
Post-Censal Populations,” by E. C. Snow, M.A, (Journal of the
Royal Statistical Society, May 1911).

Following experiment on local statistics, Mr. Snow claims
that the use of multiple correlations gives better results than
other methods of estimation. The method has the advantage
shared with method (1), but not to the same extent, of
taking into account the current events in changing popula-
tions, as to births, deaths, marriages, and the number of
houses. It is desirable that & method for national purposes
should, when applied to local areas, give: for the aggregate
of local areas the same grand total as is obtained when the
method is applied to the whole eountry, which is impractic-
able for a method based on local sources of information, but
this defect of locally based estimates is met by multiplying
the sum of estimates for the individual dlstncts by the

factor :—
Estimate for whole country

Sum of estimates for individual districts.

(7) An estimate is required not.only of the total popula-
tion but also of persons of each sex at different age-periods.
This in the past has been effected upon the basis of the age’
and sex distribution of the previous census, the number in
each age-group being increased to the same percentage extent
ag it is estimated that the popula,tlon at all ages has
increased. With the acceleration in the decline of the birth-

" rate this involves some error in age distribution of the esti-
mated population; but no alternative method of estimation
appears to be practicable. For this reason death-rates
according to age and sex based on the census populations
1911 and 1921 and dealing with deaths in each age period
in 1010-11-12 and in 1920-21-22 are more trustworthy than
are rates for intermediate years.

In the Registrar-General’'s Annual Report for 1916 a
™ eroup survivorship * method of estimating the numbers

.. living at various ages was adopted. It is only applicable to
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England and Wales as a whole, inasmuch as it requires
tabulation of deaths by single years of age, and because the
necessary migration returns are not available for different
localities. It is based on correction of the census figures at each
age-period for migrants and deceased at corresponding ages,
allowing for the interval between the census year and the
year for which the estimate is made,



CHAPTER IV |
NATIONALITY AND RACE .

Somz indication of the extent of emigration from .Great
Britain is given on page 35, but the available information is
incomplete, and fails to show the influence of migration on
the age constitution of the population. No complete data
appears to be available showing the amount and sources of
the immigration into Great Britain, gpart from that portion
which is en roufe to the Western Hemisphere. A register of
aliens was kept during the war, and may be continued.
Valuable clues as to migration are obtainable from the
census returns of birthplaces. The figures for 1911 are
quoted those for 1921 being not yet published. As stated
in the census report, the birthplace columns of the census
schedule were designed to show for every person :—

(z) If born in the United Kingdom, the name of the county, and

town or parish.

(b) If born in any other part of the British Empire, the name of the

dependency. colony, ete., and of the province or state,

(c) If born in a foreign country. theé name of the country,

(d) Whether born at sea.

Persons born elsewhere than in Engla.nd and Wales were
asked to state whether they were residents or visitors in this
country, and persons borm in foreign countries whether :—

(1) British subjects by parentage
(2) Naturalized British subjects ; or
{3} Of foreign nationality.
Naturalized British subjects were also asked to state the
year of naturalization, and foreigners the nationality to
which they belonged.
& Of the total population of England and Wales in 1811

early 96} per cent. were born within its borders, a further
2} peirgent. were born in Scotland or Ireland, or in some
other palt.of the British Empire, leaving only 1 per cent,

born a.broa.d
[
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Foreign Population.—Tested by birthplace, it was found
at the census of 1911 that in 11 of the 62 total administrative
counties of England and Wales, more than 75 per cent. of the
population was born within the county in which they were
enumerated ; and in 11 counties this proportion was less
than 60 per cent., the remaining counties occupying an inter-
mediate position, as regards birthplace of their inhabitants.
In only 6 of the large towns was the proportion of natives
as high as 70 per cent., while in 35 it was less than 50 per
cent, The circumstances of London are special. Only 68 per
cent. of its population in 1911 was native, its population
being replenished from all parts of the British Isles and
abroad. It is noteworthy, however, that only 3-4 per cent.
of its population consisted of foreigners. There were 1-1 per
cent, of Scots and 1:1 per cent. of Irish, most of the
remaining non-natives being derived from English counties,
and especially from counties around London.

At the census of 1921, of every 1,000 of the population
of London, 921 were born in England, 17 in Scotland or Wales,
12 in Ireland, and 10 in other parts of the British Empire, the
remaining 40 having been born in foreign countries. Of this
number 27 were foreigners.

On page 217 of the Census (General) Report, 1911, is given
a table which is summarized below:—

EngLaAND AND WaLEs, 1011,
Persons al the Censuz Returned as Born Abroad per 1,000 of Tolal
Population.

Census, Bm Ash“'bnml dt.. Forelgners.
1851 08 2-3
1861 0-9 4-2
1871 1-7 4-4
1881 2.2 4-5
1891 1-2 6-8
1601 2-8 -6
19k1 2-5 7-9

In 1911 the number of foreign residents and wisitors in
England and Wales at the date of the census was 285,060,
of whom 33-5 per cent. were born in Russia (including Russian
Poland), 18-7 per cent. in Germany, 10-1 per cent. in France,

4
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7-2 per cent. in Italy, 4-8 per cent. in the United States,
and the remajnder were of various nationalities.

Nativity and Parentage.—The American census returns
give valuable information as to the hativity and parentage
of the total white population, which enables the investigator
to trace the course and the geographical distribution of the
greatest and most rapid commingling of nationalities in the
world’s history.

At each successive census, 1850 to 1910, the percentage
of foreign born to the total population of the United States
was i—

1850. 1620.

9.7, 13-2, 14-4, 13:3, 14.7, 13-4, 14-5, 13-0.
Endently there has been no great change in this percent.age
gince 1860. The prnportmn of forelgn—born population is
higher in urban than in rural districts. At the three last
censuses, including 1920, the proportion of foreign born to
total population in urban districts was 22-2, 22-6, and 19-1
per cent. respectively. In the following table is shown the
increase in successive decennial periods respectively of foreign
born white persons, of white persons of completely foreign
parentage, and with one parent foreign born :—

UNITED STATES.
Increass per Cent, of

_ FPersona-of Persons of Native
Bore et mo™ | Foreign Mixed White

Parentage. Parontage. Populstion. *
1) (¢} 3 ®

1870-80 19-4 . | 527 . 852

1880-90 39-1 270 78-9 —
1890-1900 120 315 48-7 93.1
20-8

1900-1910 30-7 21-5 19-3

It may be surmised that in their desire to be regarded as
“100 per cent. Americans” many fail accurately to fill up
the census information from which columns (2) and (3) are
derived.

The proportion of males to females is much higher in
the foreignm born than in the native American population.
This is shown in the following table, which also gives-the
proportion of males to female negroes.
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UntreED STATES.
Proportion of Males to Females {(— 100) at Successive Censuses.

I 1800, | 1910. 1920.
Total white . 102-8 102-7 101-7
Foreign born .. 117-4 129-2 121.7
Negroes 104-9 106-6 104-4

In 1910 whites constituted 98 per cent. of the totfal popu-
lation in the North, 95:9 per cent. in the West, and 69-9
per cent. in the South of the United States. In the West
the non-white population consists chiefly of Indians, Chinese,
and Japanese. Native whites of foreign or mixed parentage
formed 28:6 per cent. of the total population in the North,
24-5 per cent. in the West, and only 4-3 per cent. in the
South. Foreign born white formed 20-3 per cent. of the
total population in the North, 19 per cent. in the Wesf, and
only 2-5 per cent. in the South.

The chief sources of the foreign born white population
as enumerated at the 1920 United States census were as
follows, the figures giving the percentage of total immigration
coming from each country named (post-bellum boundaries ) :—

Germany . 12-8
Russia, thhuama, and leand e 12:3
Italy .. .. 11.7
Norway, Swedan. and Denmark .. 8-7
Poland. . . . 8-3
Irvoland 7-6
England &5-9
Austria and H 85

and amaller proportions from othar Europem countries.

A marked change has taken place in the chief sources of
:he foreign-born population of the States. In 1900 southern
wnd eastern Europeans formed only 17-7 per cent. of the
:otal foreign-born, in 1910 they formed 37-4 per cent.; and
‘he above table shows which gountries have led in immigration
in 1811-20. The course of American immigration has been
hanged and its volume diminished by the Great War.

International Aspects of Population.—The population
of the different parts of the British Isles is shown in the
[ollowing tahble :—
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1821, TR

England .. .. .. ..| ., 1,281,957 35,678,630

Walee .. .. .. .. 718,279 2,206,712

Scotleand .. . ‘e . 2,081,521 4,882,288
Ireland . . . .. 6,801,827 4,390,219 (1911)

' Other British Islands .. .. 89,508 149,852

20,983,092 47,307,601

In England the decennial percentage increase of popula-
tion varied from 16-0 per cent. in 1821-31 to 4-8 per cent.
in 1911-21; in Wales from 13-3 per cent. in 1891-1901 to
9:0 per cent, in 1911-21; in Scotland from 13-0 per cent.
in 1821-31 to 2-5 per cent. in 1921. In Ireland the course
of population is indicated by the following percentage

~ figures, the first relating to the period 1821-31 and the last
to 1901-11, no census having been taken in 1921. '

1821-21. 1901-11.
+14-2, 455, — 198, ~11'8, —6-7, —4-4, —0-1, —6+2, — 1+6.

The course of the population of Ireland has been deter-
mined chiefly by the amount of emigration in successive
periods to America.

The following data are taken from the English Census
Report, 1911 (Vol. of Summary Tables, Cd. 7929) :—

BriTisHE EMPIRE.
Population Enumerated or Estimated at or about the Year 1911,

Number who wers
Natives of Great Britaln

or Ireland,
British Empire .. .. .. 420,582,536 46,209,660
India . . . o 315,166,396 122,860
Other parts-of Asia - .. 8,176,474 13,176
Union of South Africa .. ‘e 5,073,394 182,006
Other parts of Africa .. . 29,716,237 | 9,441
Dominion of Canada .. . 7,206,643 781,868
. +Other parts of America .. .. 2,205,084 6,961
* Commonwealth of Australia .. 4,473,282 590,722
New Zealand! . . s 1,058,445 228,684

. Other parts bf Australasia and :
,Oceania 4. . . .- 630,041 1,437

- \
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In 1921 the enumerated population of Great Britain was
42,767,530, an increase of 4-7 per cent. in 10 years; that
of the Australian Commonwealth! 5,426,008, an increase of
21-8 per cent. in 10 years; that of New Zealand?! 1,218,270
(increase 20-8 per cent.); of the Indian Empire 319,075,132
(increase 1-2 per cent.); of the Union of South Africa
1,521,835 (Europeans only™: increase 19-2 per cent.).

Further International Data.—In 1789 the populations of
the Great European Powers were as follows :—

Millions.
France. . . .. .. 28
Great Brlt&m a.nd Irela.nd e .. o 12
Russia ‘s ‘. . .. 25
German Emplre . e . e .. 28
Of which Austria .. e ‘e o 18
Prussia .. o . o &

In 1815 the relative populations were as follows :(—

Millions,

France .o .. .. 29°5
Great Britain and Irela.nd . . .. 19
Austrin o o e . 80
Prussia .. . .. .. “ . 10
Russia . 45
German Confederation (m ‘which were umluded

parts of Austria and Prussia) .- .. 30

In 1890 the relative populations were stated by
M. Jacques Bertillon to be as follows :—

Millions.
France . . . .. 383
Great Bntmn and Treland . .. .. 38-1
Austro-Hungary .. . “ - .. 43-2
German Empire . .. - - .. 49-4
Russia in Europe . . . .. 100-2
Italy .. . . “ . v 30-B

The most remarkable contrast shown in the preceding
tables is between Great Britain and Ireland, with a popula-
tion of 12 millions in 1789 and of 38 millions in 1890, and
France with a population of 26 millions in 1789 and of only
38 millions in 1890, not reckoning external colonies in either
instance,

The relative populations of the chief European countries
in 1880 and in 1910 or thereabouts are shown in the

' Excluding Maories, ete.
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following table pubhshed by the International Sta,tmtmal
Institute :—

Or THER TOTAL Pormmon or BurorE (= 100)" THE PROPORTION IN Eacu
Coumr IN THE YEAR.

1880. 1010,
England and Wa!ea “ . B L i - B+06
Seotland .. - .a 1:12 1-06
Ireland . .. .. 1-55 0-98
France .- 11-20 8:-78
Germany .. 13-54 . 14-52
Austria . 6-83 6-38
Belgium .. 1-65 1-66
Hungary .. . 4-71 - 4-87
Ttaly as . . 8:52 775
Russia . o “ . 25.82 ‘ 29:13
All other countries . o 17-49 + p 17-03

- 100-00 '100-00




CHAPTER V

SEX AND AGE DISTRIBUTION OF POPULATION
|
| CorrECT vital statistics for any community necessitate an
' adequate analysis of the age and sex distribution of its popu-
lation. This is important whether marriage-rates, birth-
rates, sickness-rates, or death-rates are studied; hence the
following paragraphs are a necessary prefsce to subsequent
chapters.

Proportion of Sexes—(z) England and Wales.—The
census reports give the number of males and females, and
of each of these in different age groups for counties and for
the larger administrative areas ; and in inter-censal years the
estimated numbers in these groups are usually given in each
Annual Report of the Registrar-General. For individual
towns and counties they may be estimated as explained on
page 46. The number living at any year of age under five
may be considered to be the excess of births over deaths at
lower ages. If the population at ages 0—5 in the year 1922
is required, this is the balance of local births over deaths
during the five years ending in the middle of 1922,

As the corresponding English census data for 1921 are
not yet completely published, the valuable study of the age
and sex distribution of the population in the 1911 Census
Report is utilized here.

In successive census years the number of females in the
population to 1,000 males has varied from 1,057 in 1801 to
1,068in 1911 and 1,095 in 1921,the lowest proportion of females
having been 1,036 in 1821, In some counties at the. Census of
1911 there was a great excess of females ; in Sussex 1,256, in
Surrey 1,166, in London 1,127 to 1,000 males ; while in other
counties there were fewer females than males, as for instance
in the mining countics of Wales, in Durham, and in Derby-
ghire. Large excess of females in the population implies a

higher social status with an excess of unoccupied females
&
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and many domestic servants. Interna.tmnally it may be
noted that for every 1,000 males there were in censuses at
or near the year 1911, in Norway 1,099, in Italy 1,037, in
France 1,034, in the German Empire 1,028, in the Australian
Commonwealth 926, and in Canada 886 females.

The excess of females is found in nearly every age period.
In England and Wales during 1838-1918, on the average
1,040 male births occurred to every 1,000 female bixths. The
proportion has varied at different fimes, and is not the same
in different countries ; but in all countries for which records
exist more male than female infants are born. The greater
mortfality among male children may be inferred from the
fact that at the time of the English Census of 1911, there
were living at ages 0-5, 502 males to 498 females. At ages
8-10 the two sexes were equal in numbers; and at subsequent
ages the excess of females markedly increased. At ages 65-70
there were only 454 males to every 546 females. At ages 20-25
and 25-30 there were 473 males to 6527 females, and at
30-35 the proportion had become 478 to 522, and at ages
35-40, 483 to 517, the male proportion then steadily decreas-
ing. There may be some understatement of ages by females,
but two factors are probably chiefly concerned in the sudden
drop in the proportxon of males at ages 20-25, viz. emgrahon
and foreign service of young males.

(6) United States.—In 1820 there were 1 ,033 males to
every 1,000 femsales in the population; in 1910 the propor-
tion was 1,060 to 1,000, thus showing an increased pre-
ponderance of males over females. As might be anticipated,
the excess of males was greatest among foreign born, being
1,292 in 1910, as compared with 1,027 for the native popula-
tion. These figures, it will be noted, are not exactly com-
pa.ra.ble with the English ratios, in which the male element
in the proportion is stated as 1,000. Thus in 1910 in
England and Wales the proportion of females to males was
1,068 to 1,000 ; in the United States the proportion of females
r 1,000 males was 974 for natives and 774 for the foreign
The largest excess of males, as shown by & map on
o Abstract of the Thirteenth Census of the United
10 Western States.

The negro \population, which is but little affected by
migration, in 1910 consisted of 989 males to 1,000 females ;
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or to make the ratio comparable with the ratio for England,
of 1,012 females to 1,000 males.

Age-Proportions—(a) England and Wales.—In the
phrase of the Census Report for 1911, the age-constitution
of the population is the key which alone can furnish an
explanation of many of the phenomena associated with
different populations, * It is by utilization of this information
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that death-rates truly comparable with corresponding rates
for other areas can be stated.

Statements of ages are needed also, because of legislative
enactments applicable only to prescribed age-limits, for
educational purposes, and for many economic reasons.

Of the total population of England and Wales in 1911,

More than one-tenth waa under 5 years of age.

More than one.fifth was under 10 years of age.

Noarly two-fifthe was under 20 years of age.

At agve 20-55 nearly one-half was comprised.

At agea ovor 55 a little over one-tenth was comprised.
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There are marked divergencies from the average age-
distribution of population in town and country, in mining
districts, in areas of textile industry, in “ dormitory” or
suburban residential areas, and in other sections of the
country. These are made the subject of an elaborate and
valuable study in pages 66 to 85 of the General Census
Report, 1911 (Cd. 8491.) ‘

Changes in Age-Proportions.—Striking changes have
ocourred in the age-dlstnbutmn of the population, as may
be seen at a glance in Fig. 3.

These changes have been brought about chiefly by the
fall in the nationsl birth-rate since 1877 (p. 115). In 1881,
for every 1,000 persons at all ages there were 136 children
under 5, and about the same number at previous censuses.
In 1891 this proportion had become 123; it was 114 in
1901, and 107 in 1911, As the generation born since 1876
has grown up, the proportion of older children has also been
lessened, though more slowly, It follows that, with the
diminished proportion of children, there is an increased pro-
portion of persons at higher ages. If this process continues
the future age-distribution of the population of England
and Wales will approximate to that of France, which has a
practically stationary population. In 1911 as shown in Fig. 4,
the population of France on the a.vera.ge was much older
than that of England.

A comperison of Fig. 4 and F1g "5 brings out the resem-
blances and the differences between Ireland and France,
In both there is a small proportion of children and a.dolescents,
in both an excess of old people; but in Ireland there is a
gap in early adult life which does not appear in the experi-
ence of France. In one instance, that of Ireland, we see
the combined result of a low crude birth-rate and of a high
rate of emigration; in the curve for France is seen the
almost unmixed result of a persistently low birth-rate.

Although it anticipates what will be discussed more fu}.ly in
Chapters XVIII and XIX, it may be stated here that, inas-
much as the desth-rate (i.e. the number of deaths at a given
age-period per 1,000 living at that age-périod) at the two
extremes of life is the heaviest, ‘the present distribution of
population fin England and Wales is favourable to a low
crude death-rate for all ages in the aggregate ; but the course
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of events shows that as time goes on this effect will be
reversed.
The change in the age-distribution of the population
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described above has been brought about chiefly by the
docline in the birth-rate; the greater fall in the death-rate
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in childhood and adolescence than at older ages and fuctua-
tions in mmlgratlon has also borne some share in producing
the result.
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(b) Differences in Age-Proportions in Other
Countries.—A table on page 63 of the English General
Report -(Census) 1911 gives the proportion of persons at
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guinquennial age-periods for a number of countries; and
from the data in this table Fig. 4 comparing England and
France, and Fig. 5 comparing Ireland (1911) and the United
States (1910), have been prepared.

The following table, extracted from the same source,
shows the proportion of the total population of a number of
countries at ages under 5, 5-15, 15-25, 2545, and 45 and
over, and indicates which countries have relatively young
and which relatively old populations:—

PROPORTION OF PERSONS AT DIFFERENT AGES IN OR ABOUT THE

Year 1911,
Under 5.| 5-15. | 15-26. | 26~45. | 4580 [ 4p pges
England and Walea .e 107 100 182 209 213 1,000
Scotland . ce 112 210 185 282 211 1,000
Ireland . . .. 89 197 182 267 255 1,000
Auntmlia .. .. 119 169 202 288 192 1,000
New Zealand .. .. 117 194 183 323 181 1,000
Canada .. 124 207 192 289 187 1,000
Union of South Aj'nca 150 247 195 277 131 1,000
United States .. . 114 205 197 292 |- 190 1,000
France .. e s 86 169 160 291 291 1,000
Germany - ‘e 120 220 183 273 204 1,000

It will be noted that at ages 15-25, when promise is
becoming fulfilment in life, South Africa, Australia, the
United States and Canada have the fullest life, partly. owing
to immigration from older countries; while England, Scot-
land, Ireland, New Zealand and Germany have about an
equal standing, and France is the poorest. At the chief
working years of life (25-45) France is rather richer than
Germany ; other countries occupy a fairly equal pesition,
excepting New Zealand. As old age a.pproa.ches Ireland
and France show a large excess of population, in the first
of these the result of emigration, in the second due to a low
birth-rate protracted over many years. A disproportionate
number of aged persons is one of the penalties of a persist-
ently low birth-rate.

The preceding proportions must have been markedly
modified by the war; but no recent international figures
can yet be given.

It is unlikely that increase of population in civilized
countries will continue at the rate effective during the nine-
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teenth century ; and it is not unlikely that white populations,
especially in Western Europe, in continental America, in
Australasia and South Africa, will tend to the French position
of stationariness. '

So far the total age-distribution for the two sexes has
been discussed; When standardized death-rates (see p. 216)
are calculated, it is necessary to know the proportion at
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75. (The number after this age is too small to be stated in the diagram,}

each age-period of the two sexes separately. For England
and Wales this is shown in Fig. 6 for the year 19111

or the United States it is necessary to divide the popu-
{nto four groups to bring into relief the differences in
age and Yex distribution of the white and the coloured popu-
ation, an \especially of the foreign-born population. Dia-

! The provisional figures of estimated age-distribution of the population
of England and Wales in June 1821 are given in the Registrar-General's
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grams showing these proportions are given in the American
Census Report. ' :

Annual Statistical Review, 1921 (Text, pege 81), and from these the following
proporticnal figures have been calculated ;—

Ages, Males, Females, Ages, Males. Females.
0- 454 442 80— 157 166
5 489 482 86— 114 129

10- 494 491 70~ 77 97
15— 468 76— 41 59

20- 447 8- 17 26

25- 445 85 an

so- [ 2230 426 upwards |} 7 12

85- 400

40— 356 Total .. | 4777 | 5,223

45- 263 307 ot S v —

50— 235 260 o

56~ . 189 210 both sexes } 10,000

oI
sa.n 7



CHAPTER VI
MARRIAGES

VarI0US methods may be employed in stating marriage-
rates.

(1) A common method is to state the proportion of
marriages to 1,000 of the total population, and such crude
marriage-rates are usually cmployed for comparing condi-
tions as to marriage in different countries. Evidently this
method cannot give comparable results, on account of the
varying age-constitution of different populations, causing
corresponding variations in the number of marriageable
persons. Particularly it cannot be trusted for international
comparisons,

(2) The number of marriages can be stated in terms of
the marriageable persons, which may approximately be taken
as the number 15 years old and over, who are bachelors,
spmsters widowers, widows, or divorced. These numbers
can be ascertained for the whole country and for each chief
division of it from census JTeports, and -can be estimated
for inter-censal years by the method indicated on page 46.
For Engla.nd and Wales the marriage-rates thus calculated
are given for both males and for females on page 5, Annual
Report, Registrar-General, 1920. In the table at the top of
page 65 they are given for males and females over 15 years
of age in groups of years for the last 65 years, the corre-
sponding crude marriage-rates also being given.

The dif¢"G..ce between these figures and the proportion
of each & Which is married, given on page 68, will be noted.
This last-named proportion represents the aggregate number
of married persons, pot the number married in a given year.
Tt furthermore gives the proportion to the populatxon at all

ages,
g 6&
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1891-

1900, 1911-15,

1851-80.|1861-70.|1871-80.|1881-90. 1901-10.

England and Wales—

No. of meles married
per annum per 1,000
single and widowed
meales eged 15 and
over.

No. of females married
per snnum per 1,000
single and widowed
females aged 15 and
over.

59-3 | 60-9 | 587 | 53-7 { 63-6 | 61-6 | 54-4 .

51-7 50-7145-3 | 44-9 | 43-2 | 456-5

Number of persons
married per 1,000

living at all ages.. | 16-98 | 16-8 | 16-2 | 14.-9 | 16-6 | 15-56 | 16-61

1 1911-20. In 1921 this rate wes 16-9.

Proportion of Population Married.—The proportions in
England and Wales, Census 1911, and in the United States,
Census 1810, were as follows :—

PrororTION PER 1,000 or Eace Sgx Acep 15 anp Urwarps.

Unmarried, Married, Widowed, Divoreed.

llala.ll"em. Male. | Fem. | Male. | Fom. | Male, | For.
England and Wales 403 | 390 | 645 | 606G | 562 f 104 | not|given
United Statecs 387 1 207 | 558 | 689 | 45 | 108 5 [

| On page 146 et seq. of Abstract of the American Census,
1910, will be found elaborate statistics of marital conditions
in the United States,

For an elaborate study of marriages the reader may be
ferred to the volume by Mr. G. H. Knibbs, the statistician
f the Commonwealth of Australia, on The Mathematical
heory of Population (Appendix A, vol. i, of the Census of
he Commonwealth), which gives an exhaustive investigation
f all aspects of the population problem.

Age at Marriage.—This is an important consideration,

fertility is a function of age and of duration of marriage
see p. 100). Of the total marriages in England and Wales.
bout 90 per cent. of male marriages are of bachelors and
8 to 90 per cent. of female marriages are of spinsters. The

5
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distribution of marriage-ages of bachelors and spinsters,
‘therefore, has special importance. These are stated for
1920 on pages 72-86 Annual Report of the Registrar-
General, 1920. In the following “diagram this distribution
is displayed :—
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The mean age al marriage in 1920 was 27-51 years for
bachelor bridegrooms, and for spinster brides 25-54 years,
representing an average postponement of marriage since
1896 of 0-88 year for bachelors and of 040 year for spinsters,
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The most usual ages of marriage are 24 for men and 21 for
WOomen, '

The marriages of minors have steadily decreased. In
1876-80 they numbered 7:8 per cent. of total marriages for
husbands and 21-7 per cent. for wives; the proportion for
husbands reached its minimum in 1915, when it was 3-5 per
cent. for husbands, and in 1918 for wives, when it was 12:9
per cent. In 1920, 4-7 per cent. of the total marriages at
all ages were of minors for husbands and 14-3 per cent. for
wives,

Marriage and National Prosperity.—Farr described the
marriage-rate as the barometer of prosperity (present in
part, but future anticipated prosperity in still greater part),
just as the Funds are the barometer of credit. So the
marriages of England increased as * the result of peace after
war, abundance after dearth, high wages after want of employ-
ment, speculation after languid enterprise, vonfidence after
distrust, national triumphs after national disasters.”

The same conclusion is borne out by the fact, frequently
alluded to in the earlier reports. of the Registrar-General,
that the marriage-rate for many years varied in the same
direction as the value of British exports, the average price
of wheat, and the amount per head of population cleared
out at the Bankers’ Clearing House. The coincidence was
one in direotion, but not in degree. The subject is discussed
in a paper by Dr. W. Ogle (Journal of the Royal Stalrstical
Society, vol. liii, part ii, 1890).

The general course of the male and female marriage-rates
{per 1,000 of each sex aged 15 and upwards, can be seen in
Table 3 of the Registrar-General’s Annual Report, 1920. The
marriage-rate in successive decennia stated per 1,000 persons
living at all ages has been as follows :—

184180, 1911-20,

16-1, 16-9, 16-6, 163, 149, 156, 15:5, 186,

The statement in this form conceals the oscillations from

year to year,

The special influence of the Great War on the marriage-

rate can be seen in the following table, in which the

marriage-rate is given for the years 1914-19: A, the crude
ate for persons per 1,000 living at all ages ; B, the rate for
ales per 1,000 single and widowed, and C, the rate for
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females per 1,000 single and widowed, aged 15 years and

upwards.
ENGLANXD AND WarLxs,

Marriage-rates. .

Year. A B. ¢
1914 15-9 53-0 , 444
1915 19-4 84-4 53:6
1918 14.9 49-5 - 41-0
1917 13-8 46-2 36-3
1018 15.3 §1-8 39-2
1919 . 107 86-1 50-6
1920 20-2 — -—

Some rush into matrimony occurred during the second
year of the war under-the influence of the uncertainty of
life in war and of the pensions for war widows. )

Influence of Age at Marriage and- Duration of
Marriage on Fertility.—This subject is important as bearing
on the standardization of birth-rates discussed in Chapter VIII.
The English law unfortunately does not require a statement
of age of father and mother of the infant, and registration
data in this country do not, therefore, throw light on these
points, But the birth-statistics for Scotland for the single
year 1855 gave the data needed for the study of this problem ;
and, supplementing Matthews Duncan’s work, Dr. .C. J.
Lewis<and Mr. J. N. Lewis (Natality and Fecundity, 1906)
have made an exhaustive analysis of the Scottish figures.

of Wives-
Ages. Mothem £o 100 Wives.
15-19 51-12
20-24 . 42-70
. 25-29 36-60
30-34 30-24
35-39 24-20
4044 11-33
45-49 1-81
50-b4 ’ 0-09
5659 . 0-03

Total Wives, year 1855 = 308,307.

Total Wives-Mothers, ﬂ;;eu 1865 == 84,971,

Number of Wives-Mothers to 100 Wives, year 1866 = 21-3.
. Number of Wives, aged 15-44 = 203,687,

- Number of Wivea-Mothers to 100 Wives aged 15—44 == 28.6.
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During that year there were 84,971 wives-mothers in Scot-
land. The ages of 1:2 per cent. of these were unstated. Of
the rest 1-9 per cent. were under 20, 18-9 per cent. between
20 and 24, 28-1 per cent. aged 25-29, 24:2 per cent. aged
30-34, 17:4 per cent. aged 35-39, 7-3 per cent. aged 4044,
and 1-0 per cent. over 45 years old.

The fertility of wives at different ages was as shown in
the table at foot of page 68. It is concluded from this table
that the fertility of wives is greatest in the early years of
the child-bearing period of life, that this fertility steadily
liminishes, and very rapidly diminishes towards the end of
this period of life.

From the same volume is taken the following table, the
female fertility at different ages in which may be compared
with the above figures for Scotland in 1855 :—

Numere oy Wives-MoTrERS TO 100 WIvES AT QUINQUENNIATL GROUPS

oF AGES.
Berlin Buda-Pesth Bweden New South Wales
Ageof {Boackh), (Korisl). {8ldenbladh). {Royal Commission).
Mother,
1887-90, 1880-92, 1881, 1871, 10801,
16-19 50-34 42-80 51-81 50-10 56-28
20-24 45-568 35-80 45-14 44-15 3970
| 25-20 3360 29-20 3753 40-756 29.87
| 30-34 22-50 20-60 31-18 33.67 22.68
i 30-39 1450 14:70 25-04 27-04 17-25
| 40-44 6:03 §-90 14-23 1341 8-8l
i 4540 0-74 0-70 2.00 0:71 0-43
L

The Swedish fertility-rates were utilized in calculating
he standardized birth-rates as described on page 88,
ustrations of which are given on page 102. Two possible
ources of error may conceivably arise in using these rates
o standardize birth-rates ;—
(a) Later marriages in more recent years would, it may
e said, disturb the factor. The * weighting  of different
roportions of wives at higher age-periods would be corrected
y the application of the Swedish rate of fertility at these
igher ages, and no error would arise assuming that the
wedish rates accurately represent comparative fertility at
ifferent ages.
{6) But if more recent marriages at any given age are
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females per 1,000 single and widowed, aged 15 years and
upwards.

ENGLAND AND WaLks.

Marriage-rates. _
Year. A. B. C.
1914 159 53-0 . 4ed
1016 19-4 64-4 536
1916 14-9 49-5 ©41:0
1017 13-8 46.2 36-3
1018 15.3 515 39-2
1019 10-7 65-1 50+6
1520 20-2 — —

Some rush into matrimony occurred, durlng the second
year of the war under the influence of the uncertainty of
life in war and of the pensions for war widows.

Influence of Age at Marriage and - Duration of
Marriage on Fertility.—This subject is important as bearing
on the standardization of birth-rates discussed in Chapter VIII,
The English law unfortunately .does not require a statement
of age of father and mother of the infant, and registration
data in this country do not, therefore, throw light on these
points. But the birth-statistics for Scotland for the single
year 1855 gave the data needed for the study of this problem ;
and, supplementing Matthews Duncan’s work, Dr..C. J.
Lewis-and Mr. J. N. Lewis (Natality and Fecundity, 1906)
have made an exhaustive analysis of the Scottish figures.

umber of Wives-

Ages. Mbthers £0 100 Wives.
15-19 81-12
20-24 4270
. 25-20 36-60
30-34 30-24
- 3539 24:20
40-44 11-33
45-49 1-81
50-54 0-00
. §55-69 : 0-03

. Total Wivea, year 1855 == 398,307,

Total Wives-Mothers, year 18556 — 84,871.

"Number of Wives-Mothers to 100 Wives, year 18556 = 21-8.
Number of Wives, aged 15-44 = 203,687,

Number of Wives-Mothers to 100 Wives aged 1544 = 28-6.
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uring that year there were 84,971 wives-mothers in Scot-
and. The ages of 1-2 per cent. of these were unstated, Of
he rest 19 per cent. were under 20, 18-9 per cent. between
0 and 24, 28-1 per cent. aged 25-29, 24-2 per cent. aged
0-34, 17-4 per cent. aged 35-39, 7-3 per cent. aged 40-44,
nd 1:0 per cent. over 45 years old.

The fertility of wives at different ages was as shown in
he table at foot of page 68. It is concluded from this table
hat the fertility of wives is greatest in the early years of
he child-bearing period of life, that this fertility steadily
iminishes, and very rapidly diminishes towards the end of
his period of life.

From the same volume is taken the following table, the
emale fertility at different ages in which may be compared
with the above figures for Scotland in 1855 :—

| NumaEr or Wives-MoreErs 10 100 WIvEsS AT QUINQUENNIAL GROUPS
|

OF AGES.
Borlin Buda-Peath Sweden New South Walea

Age of {Boockh). {Kordsl). {Sldenbladh). (Royal Commission).
Mother,

188700, 1889-02, 1801, 1871. 1001,
15-19 5034 42-80 51-81 50-10 56-28
20-24 4565 35-80 46-14 44-15 39.-70
25-29 3360 29-20 37-563 4075 29-87
30-34 2250 2060 31-18 33-67 22.68
35-29 14- 50 14-70 26-04 27-04 17-25
4044 g-08 5-80 14.23 13-41 8-81
45-40 74 070 200 0-71 0-43

The Swedish fertility-rates were utilized in calculating
the standardized birth-rates as described on page 86,
illustrations of which are given on page 102. Two possible
sources of error may conceivably erise in using these rates
to standardize birth-rates ;—

(a) Later marriages in more recent years would, it may
be said, disturb the factor. The * weighting ™ of different
proportions of wives at higher age-periods would be corrected
by the application of the Swedish rate of fertility at these
higher ages, and no error would arise assuming that the
Swedish rates accurately represent comparative fertility at
different ages.

(b) But if more recent marriages at any given age are
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more fecund than marriages of longer duration at the same
dge, then an older would have an undue advantage as
against & younger married population. Statistics on this
point are not entirely satisfactory. The effect of alteration
in age at marriage on fertility in early married life is probably
not great, and it appears likely that the excess of fertility
of the newly married over others does not represent a natural
law, but js chiefly, if not entirely, the result of ante-nuptial
conception. Thus in the Scottish statistics for 1855, in 16
per cent. of the 16,176 mothers of first-born children the
birth preceded marriage ; further, in 21-3 per cent. the birth
occurred within 7 months of marriage, and in an additional
13-5 per cent. the birth of first-born children occurred within
7-9 monthy of marriage. Coghlan’s investigations in New
South ‘Wales point- to the conclusion that 30 per cent. of
the legitimate first births are the product of ante-nuptial
conceptions, - ‘



CHAPTER VII
THE REGISTRATION OF BIRTHS

REGISTRATION of baptisms, marriages and deaths dates
back to 1538, in the reign of Henry VIII, when the clergy
in every parish were required to keep a weekly record of these
events, and were made responsible for the safe keeping of
the register. From these records in various parishes, and
especially from the records for ILondon, much valuable
information has been extracted from time to time, Pursuant
to the Civil Registration Act, the office of Registrar-General
was established in 1836, and registration of births and deaths
was begun July 1, 1837,

Births.—Under the Act of 1836 the registration of births
was opticnal, unless on being requested to register by the
Registrar ; and no penalty was authorized for refusal to
register, Registration was made compulsory by the Births
and Deaths Registration Act of 1874 (see also p. 156).
At the present time the failure to register is almost negligible,
During the 39 years ending with 1876, the deficiency ip birth
registration was estimated by Dr. Farr at 5 per cent.

Under the Act of 1874 it is required that the father and
mother of every child born alive, or in their default * the
ooccupier of the house in which to his knowledge * a child
is born, ‘* and each person present at the birth, and of the
person having charge of the child, to give to the Registrar
within 42 days next after such birth information of the
particulars required to be registered.” .

These are as follows:—

1. When and where born.

2. Name, if any.

3. Sex.

4. Noane and Surname of Father.

5. Name and Maiden Surname of Mother,

8. Rank or Profussion of Father,

7. Sigusture, Description, nn'cll Residence of Informant.
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8. When Registered.
9. Signature of Registrar.
10. Baptismal Name, if added after Registration of Birth. /

The putative father is not required to furnish such
particulars concermng the birth of his ﬂlegltlma.te echild,
and his name is not to be entered in the Register/ except -
at the joint request of himself and of the mother. The
Registrar is required to keep himself informed of the occur-
rence of births, and may require the attendance of any of the
persons mentioned above to give him the needed particulars
for registration. The official instructions to registrars, how-
ever, enjoin upon.them not to call upon medical practitioners

- or other persons present at the birth until they have failed
to obtain the information both from the parents and the
oceupiers. »

Birth Registration in ‘United States —In the . United
States there were many early Jocal attempts at registration,*
Massachusetts having a very early system ; and in Dr. Trask’s
pamphlet will be found a copy of a model Bill for the regis-
tration of births and deaths, endorsed by various medical
and Government authorities. The essential features of this
law have been adopted by a number of States, each State
being autonomous in legislative enactments dealing with
matters within its own area. The information asked for in .
birth certificates is shown on page 79.

The American form requires Iuller information than the
English. It does not, however, require a statement of the
date and duration of marriage, the importance of which in
the study of fertl.hty problems is recognized in Australian
statistics.

A permanent Census Act was pa.ssed by the Federal
Legislature in 1902, and this authorized the collection of
birth and death statistics from such States and municipalities

in the judgment of the Director of the Census had satis-

: }f&cmry records. Since then the Census Bureau of the Federal
Go‘yernment has made annual collections of mortality
stetistics from a steadily increasing area, which for 1920
{ " mprised 82-2 per cent. of the population of the United
§§‘tes Until recently relatively few States have maintained

For pameulara geo the publication of the United States Public Health
SerSice on Viial Statistics, 1914, by Dr. J. W. Trask.
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reliable birth registration systems. The first annual birth
report of the Censug Bureau! was for 1915, and included
data for ten States and the District of Columbia. In
1918-17 data for ten additional States were added. In 1920
the birth registration area comprised 23 States, and was
estimated to contain 59-8 per cent. of the population of the

United States. 7
The question arises as to ‘the degree of trustworthiness

TIHE SURFVEY FOR DECEMBER 18, tpao

Fevery s’ BTELMRY

Our i v
e i P AT M e Bebne

Fia. 8.

of the Dbirth statistics of the * birth registration States.”
These statistics form an essential part of the data on which
infant mortality rates are calculated. Unlike death-rates
for other periods of life, the denominator in infant death-
rates is obtained by registration, and not by enumeration
at the census. That registration is not completely enforced
in some States is humorously indicated by the above
illustration copied from The Survey of December 18, 1920
(Fig. 8). Similar educational propaganda in favour of more
complete registration have been adopted in other States, and

1 * Birth Statistics for the Birth Registration Area of the United States.

1920, Sixth Annual Report, Bureau of the Census. This report contairs
statistics of infant mortality, separate from other mortality statistics,
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the Children’s Burean of the Federal Government has taken
an active part in similar work. It realizes—what is especially
true in a new country with many immigrants—that enforce-
ment of the law must go hamd in hand with appreciation
by the public of the end aimed at by the law. It may be
doubted, however, whether more systema.tlc enforcement of
registration by fines on default, with pubhcatmn of cases in
which this course has been adopted, should not be employed
to supplement the educational propaganda.

In some States there is adequate legal provision for birth
registration, but the law is not enforced. This is illustrated
by facts given in a paper by Dr. Louis Dublin,' who lays
down as a first test of the accuracy and completeness of
birth registration that in any commumty the number of
births registered shall be greater in the census year than
‘the number of living children enumerated under one year
old. Replies from. 144 cities were analysed, and in 15-9 per
cend.” of these this criterion failed. Thus in Baltimore,
Maryland, the enumerated population under one year in
1910 exceeded the births in that year by 3-7 per cent., in
Jersey City, N.J., by 26-7 per cent., and in Chicago by
50:3 per cent. The second test is constituted by variations
of the birth-rate year by year.. Some gradual decrease in
the birth-rate might be expected; but increases or violent
oscillations in the crude birth-rate (p. 84), whetker of in-
crease or decrease, suggest intermittent neglect or fulfilment
of birth registration. It was found that in 142 of the 144.
cities mvesmga.ted the birth-rate had apparently increased,
while in Philadelphia and New York City, where birth
registration has been fairly reliable since 1910, the birth-
rate had decreased. A third test is to ascertain whether
the recorded birth-rate is below the likely minimum of a
city, say 20 per 1,000 inhabitants.

Since the date of Dr. Dublin’s paper, rapid improvement in
birth registration has occurred ; but the three tests indicated
above remain of value in checking the completeness of birth
registration in any given community.

Disadvantages of Defective Birth Registration.—The
absence of birth registration is liable to be detrimental both

"\ 1 “The Prosent Status of Birth Registration,” ete., L. I. Dublin (Quarterly
Publicalyon of the American Staiisiicai Association, Mamh 1917).
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to the State and to the individual, for such registration is
the primary means of personal identification, it determines
when compulsory school attendance shall be enforced, and
when industrial employment may be permitted. It is the
best evidence of citizenship, and the only satisfactory evidence
in cases of inheritance, ete.

The failure to secure prompt notification or registration
of births may lead to the neglect to treat cases of ophthalmia
of the new born, or neglect to visit and give needed advice
and aid for mothers and new-born infants. In England the
notification within 38 hours of all births has been enforced,
in order to enable early visits to be made to aid in child
hygiene work.

Not less important is the fact that in the absence of
complete records of births it is impracticable to assess the
position in respect of infant mortality of a given community
and of its poorer and richer sections, or to compare the
position of one community with that of others. The following
illustration is taken from Dr. Dublin’s paper. Baltimore
now possesses good registration of births; but in 1910 its
registration was demonstrably defective, as seen below :—

Rttt | ot Ve

Xear. “i’oppu?;uén. Rogiotored Births,
1910 .... 17-8 217.7
1915 .... 23-3 119-8

‘There was an apparent increase in births of 38-3 per
cent. But the population of Baltimore incressed only
'4:3 per cent. in the same period, which is not consistent
‘with the great increase in births; furthermore, a birth-
rate of 17-6 is improbable, If we assume, as is likely, that
the birth-rate in 1910 was as high as in 1915, then the births
in 1910 were 13,037, and not 9,858, the number actually
registered, and the infant mortality rate in 1910 requires

,858 .
13,037 when it becomes

164-8 instead of 217-7. Under such circumstances as the
above, it is almost impracticable to say to what extent the
infant death-rate is declining. The infant mortality rates

to be reduced in the proportion
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given above, based on official records, were a reason for
enforcing better birth registration, not for relaxing efforts
to reduce infant* mortality. ‘
- Notification of Births.—The registration of births has
been long regarded by medical officers of health as opening
up valuable possibilities of hygienic work in the interest of
. mother and infant; but the six weeks’ delay in registration
permitted in Great Britain, and the fact that registration
is not in the hands of public health administrators, have
made it difficult to undertake prompt visiting of homes
where births have occurred. Huddersfield obtained a local
Act to secure early notification of births to the medical officer
of health, and this was followed by “An Act to provide
for the Early Notification of Births, 1907.” The Act was
* adoptive,” only becoming operative on adoption by a
local authority ; but its adoption was rapid, and in 1915
. & further Act was passed making early notification of births
universally compulsory. The object of this Act is adminis-
trative and hygienic, not the improvement of registration,
though it may occasionally be a useful check on the com-
.pleteness of registration of births.
Under this Act it is—

the duty of the father of the child, if he is actually residing in the
house where the birth takes place at the time of its cecurrence, and
of any person in attendance upon the mother at the time of, or within
six hours after, the birth, to give notice in writing of the birth tc the
medical officer of health of the district in which the child is born.
Notice is required to be given by posting a prepsid letter or post-
card addressed to the medical officer of health, giving the necessary
information of the birth within thirty-six hours after the birth, or by
delivering a written notice of the birth at the office or residence of
the medical aofficer within the same time; and the local authority
is required to supply without charge &ddressed and stamped post-
cards containing the form of notice to any medical practitioner or
midwife residing or practising in their area, who applies for the same,

The duty of notification falls equally on the father and
on the professional attendant at the birth ; but notification
by the latter ia not enforced if the parent dischargea his duty.
It is well, therefore, for the doctor or midwife to see that
he does so. No fee is paid for notifications.

The notification of births to the medical officer of health
has led to the insuguration in all sanitary areas of important
work in child hygiene. Evidently, however, there is over-
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lapping in requiring notification and registration, and much
to be said for a fusion of the two duties. This could
only be done “satisfactorily by insisting on registration
within, say, four days of birth. In practice hygienic visits
by public health nurses are only exceptionally made at an
earlier date than this, and the compulsory notification of
ophthalmia of the new born provides partial protection
against a chief risk of delayed notification of births.

Registration of births in Great Britain is substantxally
complete for live-births, and the notification of births has
given some additional safeguard against omission of regis-
tration. Registration operates much more efficiently as a
check on the completeness of notification.

Still-births.—In Great Britain there is no official registra-
tion of still-births, but under the Notification of Births Act
the birth of any child ‘“ which has issued forth from its mother
after the expiration of the twenty-eighth week of pregnancy,
whether alive or dead,” is required to be notified to the medical
officer of health.” _

The rule of the Central Midwives Board, England, prescribes
that an infant is to be regarded as still-born if after complete
birth it ‘ has not breathed or shown signs of life,” and this
1is the definition generally adopted in this country and used
for registration purposes. The notification of still-births
under the Act of Parliament is limited as stated above ; but
midwives are required by the Central Midwives Board to
notify’ still-births without any defined limitation to ages
over the twenty-eighth week. This introduces & source of lack
of comparability in local statistics, when comparing, for
instance, the still-birth rate in two districts in which
confinements are attended to a preponderant extent by
doctors or by midwives respectively.

Apart from the practical difficulty of determining the
exact period of gestation, there are international differences
lof practice as to still-births. It is not clear for each country
whether an arbitrary limit of feetation is taken below which
otification or registration is not required ; and there is much
iscrepancy in the definition of still-birth. In Prussia
Annuaire Internalionale de Statistique, II, Office of the
nlernational Statistical Institute, 1917) *still-born » include
nfants born at term and without life, and a footus born
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without life-and having a length of 0-32 metres, after 180
days of gestation or more than this. In Belgium “ on entend
par enfant presénté sans vie celui dont la naissance n’a
pas été enregistreé et qu'est présentd sams vie & lofficier
de [létat-civil” (Decrét du 4 Juillet, 1806); and still-
born include also any infant born after the 180th day of
pregnancy without sign of life. In Denmark any fetus
born without sign of life after the twenty-ninth week of
pregnancy iz regarded as & still-born infant; gbortions in
earlier pregnancy are not registered. In France all infants
born without sign of life, and those born alive which die
before registration, are regarded as still-born.. As registration
may be made at any time within three .days after birth,
evidently many infants having had extra-uterine life are
entered as still-born, !

In view of the above quoted and similar facts, the greatest
possible caution is’ required in accepting comparisons of
international statistics of still-birth (see also p. 83). Full
particulars as to still-births are given in a report of the Royal
Statistical Society, of which Dr. R. Dudfield was chairman.

Registration of Births in United States.—The Model
State Law recommended for adoption in each State as given
on page 83 of Dr. Trask’s pamphlet on Vital Statistics
(Washington, Government Post Office) provides in Section 6
that— '

s still-born child shall be registered ag a birth and also as a death, and
separate certificates of both the birth and the death shall be filed with

the local registrar, in the usual form and manner, the certificate of
birth to contain in place of the name of the child, the word * still-
birth ** : Provided, That a certificate of birth and a certificate of death
shall not be required for a child that has not advanced ta the fifth

month of utero-gestation. : ’

In Section 13 it is required that—

within ten days after the date of each birth there shall be filed with
the local registrar of the distriet in which the birth occurred a certifi-
oate of such birth, which certificate shall be upon the form adopted
by the State Board of Health with a view to procuring & full and
sacurate report with respect to each item of information enumerated
in Section 14 of ithis Act2

In each case whers a physician, midwife, or person acting as midwife
was in attendance upon the birth, it shall be the duty of such physician,

T A pmeﬁi’go may be added that shall mquir_e the registration, or notifica-
tion, at s shorter interval than ten days of births that occur in cilies,
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midwife, or person acting as midwife to file in accordance herewith
the certificate herein contemplated.

I

By Section 14 it is required that—

the certificate of birth shell contain the following itermns, which are
hereby declared necessary for the legal, social, and sanitary purposes
subserved by registration records!:—

(1) Place of birth, including State, county, township or town,
village, or city. If iri a city, the ward, street, and house number ;
if in & hospital or other institution, the name of the same to be given,
instead of the street and house number,

{2) Full name of child. If the child dies without a name, before
the certificate is filed, enter the words ‘* Died unnamed,” If the living
child has not yet been named st the date of filing certificate of birth,
the space for * Full name of child ” is to be left blank, to be filled out
subsequently by a supplemental report, as hereinafter provided.

{3) Sex of child.

(4) Whether a twin, triplet, or other plural birth. A separate
certificate shall be required for each child in ease of plural births.
(8) For plural births, number of each child in order of birth.

{6) Whether legitimate or illegitimate.®

(7) Date of birth, including the year, month, and day.

{8) Full name of father.

(9) Residence of father.

{10) Colour or race of father,

(11) Age of father at last birthday, in years. .

(12) Birthplace of father; at least State or foreign country, if

nown.
i (13) Occupation of father, The occupation to be reported if en-
igaged in any remunerative employment, with the statement of (a)
'trade, profession, or particular kind of work ; (b) general nature of
rindustry, business, or establishment in which employed (or employer).

{14) Maiden name of mother,

(15) Residence of mother, \

{18) Colour or race of mother.

(17) Age of mother at last birthday, in years,

(18) Birthplace of mother; at least State or foreign country, if
known,

{19) Occupation of mother, The occupation to be reported if
engaged in any remunerative employment, with the statement of
(@) trade, profession, or particular kind of work ; (b) general nature of
industry, business, or establishment in which employed (or employer).

It will be noted that among the other conditions of
registration named above is one that still-births should be
registered both as births and deaths. It is important to
keep these statistics separate from those of infant mortality

! The fullowing itema are those of the United States standard certificate
of birth, appro by the Bureau of the Census,

' This guestion may be omitted if desired, or provision may be made
no that the identity of parents will not bs disclossd.
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among live-born children.. This is done in the American
“ Birth Statistics,” which give tables of still-births in different
States, including tables showing the number of child in order
of b1rth by colour and age of mother, and by country of
birth of mother.

The details of registration both of births and deaths vary
in different States, but a certain standard of birth registration
is required before a given State is admitted into the *‘ Birth
Registration Area ™ (see p. 72).

Allotment . of Births in Instxtutnons.—Ra.tes of infant
mor_ta.hty based on the number of births in a given district
will only be trustworthy when infants live during the first
year after the infant’s birth in the distriet in question; or
when, as is usually the case, it may reasonably be assumed
that on an average inward and outward migration will
balance. Large maternity hospitals in the past have been
& cause in some areas of misleading birth-rates.

The English Registrar-General’s rule now is identical with
that for deaths. All births of infants in an area other than
that of the mother’s residence are transferred to that area,
whether they occur in an institution or at a private address.



CHAPTER VIII
BIRTHS

MARRIAGE in civilized life is the institution by which the
population is chiefly replenished, and the study of the birth-
rate and of the conditions which determine and modify the
fertility of marriage forms an essential part of vital statistics.
We may first consider the chief available facts as to the
birth-rate in this and other countries.

Births may be of living or of so-called still-born or dead-
born infants, which in Great Britain are defined as dead
infants born after the end of the twenty-eigchth week of
pregnancy ; besides these there are numerous abortions at
an earlier stage of pregnancy. It is convenient to consider
first these mishaps in reproduction.

Still-births.—In Great Britain there is no civil registration
of still-births, but they are required to be notified (p. 77).
This requirement began to be enforced in various districts
ht different times, and the following table relating to a
period prior to general enforcement, taken from evidence
given by me to the Royal Commission on Venereal Diseases,
1915, shows the range of variation of notification of still-
births in various areas.

The still-births are stated as a percentage to registered
live) births, which is the nearest approximation possible to a
basis rendering comparison between different areas practicable.

1908 to ]
Range of
100 | il | e | Bi297 | Percentages for
Poned. | 8 Years, 191012,

In 74 County Bor-
oughs and Towns
with over 50,000
population <« | 301 3:18 2.98 3-08 1-08-5-52

67 Towna with
populations be-
tween 20,000 and
50,000 ., o fF 321 3-07 3-34 -3 1-19-7-82
the 20 Metropoli-
tan Boroughs .. | %14 2.3} 2-46 2-18 0-31-5-83

[}]

o
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In the following table the range of variation of notifi-
cations in each group of towns is given separately for each
year from 1909 onwards:—

Average
oot | TUIREE | Reoee.
Areas. Registered
Births.
1908.
Metropolitan boroughs .. .. 7 1.43 0-36-2-64
Large towns . . e 17 3-04 0-72-5-06
Smaller towns .. - .. 12 4.02 1:17-7-31
B 1909,
Met.ropoht,a.n boronghs .. - 17 - 2-08 0-61-3-34
Large towns . .. 46 3-10 0-63-0-65
Smaller towna . . . 24 j3-61 | 1-58-8-07
4 110, ‘ -
Matropolitan boroughs o ‘e 28 2-14 0-73-333
Large towns - 52 301 1-18-7-65
Smaller towna “ . .. 34 3-21 1:65-6-70
1911,
Metropolitan boroughs .. . 27 2.21 0:89-3-44
Large towns . .. .. 68 3-18 1-24-5:95
Smaller towns . . e 40 307 0-96-7-01
1912,
Met.ropohta.n borougha - o ‘27 2-46 0-31-3-30
Large towns . - | 60 2.98 1:24-5-32
Smaller towns . ‘e .e 54 3.40 - 0-92-8-40

It will be noted that the still-births are stated in terms
of the number of registered -(i.e. live) births. Live-births
are the subject of registration which is practically complete,
and these births form a much more sa.txsiactory denominator
than the population of each area. It is, indeed, only by
this method that the statistics of .different areas can be
- fairly- compared. . It must not, however, be assumed thab
all still-births (defined as above) are notified. By com-
parison of notified live-births with registered births, it can
be shown -that mot all live-births are notified, and the
deficiency of notification is likely to be greater for still-
births.

The above table-shows great variation in the proportion
of sfill-births. Some part of this variation is caused by
va.rymg degree of compliance with the obhga.mon to notify
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still-births, but it is unlikely that this completely explains
the variations. The real proportion of still-births varies in
different medical practices and in the practice of different
midwives ; there are also local or social differences due among
other causes to the varying prevalence of syphilis. -

For the year 1919 (Annual Report of the Chief Medical
Officer, Ministry of Health, 1920, Cd. 1397) the number of
still-births per 100 registered live-births showed variations
of which the following are examples :—

Counties— County Boroughs—
Northamptonshire . . v 13 Oldham . .- 7-2
Enst Suffolk . 5-0 Rochdale .. 6-8

Metropolitan Borougha— Wolverhampton 15
Lambeth .. .. 37 Grimsby 1-1
Deptford . -. 18

These variations on the minimum side are almost certa.mly
too great to correspond to facts.

It has been suggested that in stating the maternal rate
of mortality from child-bearing by the most accurate measure
of exposure to risk, viz. confinements at term and prematurely,
the number of still-births should be added to live-births,
and the deaths of mothers stated in terms of these together.
It would, however, be folly to do this in view of the imperfect
and variable degree of certification of still-births at present
obtained, and of the differing definitibn of *still-birth ' in
\various communities.

Still-births have a varying signification in different
countries : {a) as regards the period of pregnancy covered
by the returns ; and (b) as regards the definition of live-birth.
This subject is summarized in a special report of a Committee
of the Royal Statistical Society (1912), and this Committee
reported-—

(1) That it is desirable that an international definition of
** still-births ' should be adopted ;

(2) That still-births should be registered ; and

(3) That where the definition of “still-birth” does not
exclude from such category the births of children
born alive but dying before registration, official
inquirics should be instituted on the occasion of
registration with a view to discriminating between
such form of pseudo still-birth (Bertillon's dit mort-né)
and the genuine (mori-né).
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Live-births.—In the discussion of natural increase of
population, the terms fertility and fecundity have been
employed in varying senses by different authors, Matthews
Duncan! defines fertility or productiveness as ‘‘ the amount
of births as distinguished from the capability to bear,” a
quality of chief interest to the statistician and the political
economist. By fecundity he means  the demonstrated
capability to bear children,” a quality of interest especially
to the physiologist and physician. Fertility implies fecundlty,
and introduces also the idea of number of progeny ; fecundity

mdmates the quality without any superadded notion of
- quantity.”

Birth-rates are a measure of fertility, which may be stated
in terms of the total populs.tmn or of the possible parents,
i.e. the number living in marital rela.tlonshlp at child-bearing
ages. In the important Fertility Report, issued as part of
the official English Census Report for 1911, ¢ fertility ™
means the children born or surviving in proportion to married
couples, both parents being returned on the same census
schedule. It represents the whole family born, and so
differs from fertility in the sense of annual. births per 1,000
women aged 15-45. Fertility being employed in these
different senses, it is important- to define precisely in each
statement the exaoct measure of fertility in use.

Birth-rates.—The various methods of stating the birth-
rate in ecommon use may now be gtated :—

(1) The birth-rate is reckoned as & rate per 1,000 of the.
population living at all ages in the middle of the year. This

“is the crude birth-rate. It is “fairly satisfactory when used
for the same community in a short series of years, or in
comparing the birth-rates of communities whose populations
are known to be nearly, if not quite, equal in their age and
sex-composition and in marital condition. If, however, the
number of women, especially of married women, living at
child-bearing years differs in two populations, the birth-
rate per 1,000 of the total popula.tlon will vary from this
cause, apart altogether from varying fertility of the two

populations, *

\\ (2) The proportion which the births registered bea.r to
thessyomen living at child-bearing years—i.e. roughly between
N\' 1 Fecundity, Fertility, and Allled Topics, 1866.
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about 15 and 45 years of age—may be calculated. These are
shown by the census returns for each urban and rural sanitary
district ; and ae the age and sex-composition, except in
abnormal cases, is not likely to vary greatly in an inter-censal
period, the same proportion of women aged 1545 to the
total population may be regarded as holding good through-
out the intervening period between any two census enumera-
tions.

This method is no more accurate than the first, as a
measure of fertility, for it ignores the great differences in
proportion of married women aged 15-45 which may exist
between two populations.

(3) A more accurate- method is to subdivide the births
into legitimate and illegitimate, stating the former per 1,000
of married women aged 15-45, and the latter per 1,000 of
unmarried women aged 15-45.

The following example shows the relative accuracy of the
three methods, as & measure of fertility, for the legitimate
and illegitimate birth-rates in two areas of sharply different
social status. In Kensington there is a high proportion of
female unmarried domestics, who scarcely contribute to the
'birth-rate ; in Stepney these are relatively few. It is likely
also that in Stepney there is little, and in Kensington much,
““ birth -control.” The legitimate birth-rate by the most
accurate method of the three in 1921 was 27 per cent. higher
in Stepney; and it will be noted that the crude birth-rate
approximates more nearly to this than the birth-rate calculated
by method B. On the other hand, the excess of illegitimacy
in Stepney is greatly exaggerated by the crude method A,
and to a less but still great extent by method B.

LEOITIMATE BIRTH-BATES IN KENSINGTON AND STEPNEY, 1921,

Peroontage
) Biihorate
Eensington. . Stepoey. in Stepney
over that in
.
A, Birth-rate per 1,000 inhabitants 18-1 24-2 33
B, Birth-rate per 1,000 women aged
1545 yoars .. 55-7 95-8 Fkj
Birth.rate per 1,000 " marriod
women aged 1545 yoars .. 163-0 207-4 27
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Ixreorrngars Brere-mates 1N KENSINGTON AND STepNey, 1921

Perventags
Excess of
' Kensington. _ Stepney. Bﬂgﬂg’&g‘
aver that in
Stepney.
A, Birth-rate per 1,000 inhabitants 1-34 ‘ 6-59 127
B Birth-rate por 1, 000 women aged ,
15-45 - 4-12 2.40 72
C, Blrhh-m'ha per 1 000 unmamed ‘
women aged 15—45 years .. 8-26 4-58 37

At this point a distinction may be drawn between birth-
rate and fertility-rate. The figures given in line A show the
relative rates of increase by births in the two communities,
and from s nativnal and ecomomic standpoint this is the
information desired. Such crude birth-rates will always possess
a special value of their awn. Butb to ascertain to what
extent -the difference between the two is caused by diffierences
in fertility of the married women in the populations com-
pared, line C must be consulted, or the hearer approximation
to an accurate determination of fertility described in the
next paragraph may be used.

(4) A full description of this more accurate method is given
in a paper on ““ An Improved Method of Calculating Birth-
rates,” by A. Newsholme and T. H. C. Stevenson (Journal
of Hygiene, vol. v, Nos. 2 and 3, 1905).

As this method of birth-rate standardization is seldom.
necessary in practice, the fo].lomng brief summary of it, which
has been extracted from P- xvil{ of Part III of the Decennial
Supplement to the Seventy-fifth ‘Report of the Registrar-
General, will suffice to show the principle of the method :—

Briefly, the methodumlogoustothe * indsrect " method of standard
szing death-rates. Taking the calculation of the standardized birth-
rate of England and Wales in 1911 as an example, the following
deseription, adapted from the paper referred to, will show the method
of caloulationy Standard fertility rates, those of Sweden in 1801*
being adopted, applied to the wivea of the community whose true
birth-rate is to\ be ascertained, and the births at each age period
15-20, 20-25, 30, 30-35, 35-40, and 40485, which according to
this standard ouiht to occur sre thus ascertained, Thus, in England
i 11, .according to the Swedish standard, 1,243,585

: Por 1,000 wives aged 15-20, 518; 20-25, 461;
312; 35-40, 250; and 4045, 142

25-30, 875; 30-34,
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birthe should have occurred in its (enumerated) populstion of
36,070,492, and the birth-rate corresponding to this figure, which may
be termed the *‘index " birth-rate, since its use is to indicate the
degree in which the constitution of the population favours fertility,
is therefore 34:48 per 1,000. The index birth-rate of England and
Wales in 1901, similarly calculated, is 34-91, and this is employed as
the standard with which other index birth-rates are compared. As
the index birth-rate in 1911 was lower than the standard, the recorded
birth-rate in 1911 has to be increased in proportion to the difference
between the two index birth-rates, or by -—-gz :; {= 1-0125), to compen-
sate for the degree by which the population at the later date was less
favourably constituted for fertiity. The legitimate birth-rate of
England and Wales in 1811, calculated upon the estimated population
in the middle of the year, being 23-31, its standardized birth-rate
becomes 23-31 x 1-0125 = 2360,

The method of obtaining the standardized illegitimate birth-rates
is as followa: The proportion per 1,000 total population of women
aged 15-45 who were not wives was ascertained, and the proportion
1327 per 1,000 in England and Wales in 1901 was taken as a standard.
The crude illegitimate birth-rate per 1,000 of total population in each
community was then reduced or increased in accordance with the
excess or deficiency of the proportion of women not wives at child-
bearing ages. The proportion in England and Wales in 1911 was
130-3 per 1,000, and the standardization factor is therefore

%:;%% = 1-018. The illegitimate birth-rate in England and Wales in
1911 being 1:04, its standardized illegitimate birth-rate bedomes
104 X 1:018 = 1-08, Finally, the addition of the standardized
egitimate end illegitimate birth-rates gives the standardized total
irth-rate, vie. 24+66,

Proportion of Male to Female Births.—This proportion
as sometimes been called its Masculinity, Its course since
egistration began in England and Wales can be seen in
able 3 on page 5 of the Annual Report of the Registrar-
ncral, 1920. The highest proportion of male to 1,000 female
ive-births since 1870 was 1,060 in 1919, Prior to 1915, from
8§70 it was never higher than 1,043 (in 1873), the lowest
gures being 1,033 in 1888 and in 1890, and 1,032 in 1898. The
roportion of male to female births varies in different countries,
n Scotland it is rather higher than in England. The pro-
ortion was 1,066 in Germany in 1914, 1,059 in Austria
n 1913, and 1,040 in Belgium, in Denmark 1,052 in 1915,
n France 1,041 in 1911, in Ireland 1,048 in 1912, in Italy
,051 in 1914,

There does not appear to be a consistent difference between
he sex proportion of nuptial and ex-nuptial births. Much
urther information as to masculinity and on the general
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question of “Natality and Fecundity,” is given in a work
by C. J. Lewis and J. N. Lewis.! - /
Dr. Stevenson (Annual Report of the Registrar-Gezeral,
1919) draws attention to the close parallelism during the last
50 years of the movement in prices and of the sex ratio, as
shown in the following diagram from the above report. It
would appear that the association between the great pro-
portional increase of male births in 191619 and prices was not
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merely accidental, as it approximately holds good to & large
extent during the whole period shown in Fig. 8. The
method of smoothing is to plot against each year the average
figures for that year and the nine preceding years. The
explanation -of this close coincidence is obscure. It may
or may not be significant that there was & marked increase
of masculinity of legitimate, and not a consistent increase

3 Natality and Fecundity, 1906
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of masculinity of illegitimate births in the recent years of
war.

Plural Births.—In the first year of civil registration in
Scotland, 1855, much more comprehensive detail was asked
for in respect of each birth than has ever since been obtained
in Great Britain, on the lines indicated as now desirable
(p. 68). After the first year the schedule of inquiry was
curtailed, but the more complete records for one year remained,
and these have been made the subject of valuable analysis,
of which the results were published by Dr. Matthews Duncan
in his book on Fertility, Fecundity and Sterility (1871), and
more recently in Messrs. Lewis’s work {see p. 68). According
to these early Scottish returns, one mother out of 8,497 had
triplets, and there was one twin birth to 87-1 births. Nuptial
multiple births are more frequent than ex-nuptial, which
may be explicable by the fact that a higher proportion of
twin births occurs in women of older years, Knibbg gives
the ratio of twin to total births in Switzerland (1881-1900) as
1to 793, in Germany (1901-2) as 1 to 78:7, and in Belgium
(1890-1900) as 1 to 90-0. '

. Illegitimacy.—Illegitimacy has great social importance,
mong other reasons because of the excessive child-mortality
sociated with it. Primd facie it may be regarded as a
easure of the sacredness of family life, and possibly it has

ome utility in this respect in comparison between countries.
ural communities in England have more illegitimacy than
rban ; but it is likely that this is explicable as much by

ess effective contraceptive precautions as by less chastity.

The illegitimate birth-rate may be stated,

(1) Like the total birth-rate, in terms of the general

hopulation, which gives but a poor index of its amount,

(2) A more accurate method is to state it as a proportion

the number of unmarried women at child-bearing ages.

(3) For certain purposes a further subdivision may be
quired, on the lines indicated for total birth-rate on
age §6.

(4) Theillegitimate birth-rate is oftenstated as a proportion

the total births. This method is fallacious, especially
hen it is employed to compare the experience of one year or
one community with that of other years or of other com-
unities ; for the legitimate birth-rate is steadily declining,
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of masculinity of illegitimate births in the recent years of
war.

Plural Births.—In the first year of civil registration in
Scotland, 1855, much more comprehensive detail was asked
for in respect of each birth than has ever since been obtained
in Great Britain, on the lines indicated as now desirable
(p- 68). After the first year the schedule of inquiry was
curtailed, but the more complete records for one year remained,
and these have been made the subject of valuable analysis,
of which the results were published by Dr, Matthews Duncan
in his book on Fertility, Fecundity and Sterility (1871), and
more recently in Messrs. Lewis’s work (see p. 68). According
to these early Scottish returns, one mother out of 8,497 had
triplets, and there was one twin birth to 87-1 births. Nuptial
multiple births are more frequent than ex-nuptial, which
may be explicable by the fact that a higher proportion of
twin births ocours in women of older years. Knibbd gives
the ratio of twin to total births in Switzerland (1881-1900) as
1to 79:3, in Germany (1901-2) as 1 to 78-7, and in Belgium
(1890-1900) as 1 to 90-0.

Illegitimacy.—lllegitimacy has great social importance,
among other reasons because of the excessive child-mortality
associated with it. Primd facie it may be regarded as a
measure of the sacredness of family life, and possibly it has
some utility in this respect in comparison between countries.
Rural communities in England have more illegitimacy than
urban ; but it is likely that this is explicable as much by
less effective contraceptive precautions as by less chastity.

The illegitimate birth-rate may be stated,

(1) Like the total birth-rate, in terms of the general
population, which gives but a poor index of its amount.

- (2) A more accurate method is to state it as a proportion
to the number of unmarried women at child-bearing ages.

{3) For certain purposes & further subdivision may be
required, on the lines indicated for total birth-rate on
page 86.

(4) Theillegitimate birth-rate is often stated as a proportion
to the total births. This method is fallacious, especially
when it is employed to compare the experience of one year or
of one community with that of other years or of other com-
munities ; for the legitimate birth-rate is steadily declining,
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and therefore a stationary rate of illegitimacy would show &n
increase, if stated in proportion to total births, unless the total
birth-rate was decreasing exactly in the same proportion | and
the interpretation of a diminishing proportlon of illegitimacy
would leﬂarly be ambiguous. Thus in 1876-80 the ille-
gitimate births in England and Wales formed 4-8 per cent. of
the total births ; in 1896-1900 this proportion had fallen to
4-0 per cent.; and it then rose in 1911-15 to 4-3 per cent.,
and in 1918 under.war and post-bellum cohditions to 6-3
per cent. of the total births. But when the illegitimate
births are stated as a rate per 1,000 unmarried and widowed
females aged 1545 years, the rate was 14-4 in 1876-80, fell
to 7-8 in 1911-15, and only rose to 8-2 in 1918 and 8-3 in
1919. The fallaciousness of the statement of illegitimate
in proportion to total births is still more clearly illustrated
by the following table from p. xxxv of the Annual Report of
the Registrar-General, 1919,

-

1876-80.1 1911-15.] 1916, | 1017, 1918. | - 1819.

Proportion of illegitimate
births to total births , .
(= 100 in 1876-80) . 100-0 | 60-7 | 101-1 | 117-1 | 131-8 | 127-4

Proportion of xllogmmate
births to vnmarried
females aged 15-46 . )
{=100 in 1876-80) .. | 100-0 | 54-2 52-8| b51-4| B6-9| &7-6

If the preceding ratios between two variables shown,
above were to be trusted, it would appear that illegitimacy
had increased’; whereas, as-'shown in the second line of the
above table, a.nd more ‘clearly in the following table, the
fllegitimate bhas declined more than the legitimate birth-rate.

. Porcentage
Y v 1876-80, 1911-186. Docline of
. Birth-rate.

“u

%
Loglhmate birth-rate per 1,000 mar-

ried women aged 154 2963 180:7 | 360
Nlegitinate birth-rate per 1 000 un- - )
ipd women sged 1545 . 14-4 7:8 45-9
\’ .

Whetheé\this decrease in illegitimacy is due to greater chastity
or to the \{norea.sed use of contraceptive measures is doubtful.

1
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In England the proportion of illegitimate births per 1,000
births in 1918 was 63. It was 18-7 in the same year for
the entire birth registration area of the United States, varying
from 6:3 in Kansas to 50-7 in Virginia. The proportion
is highest among the coloured population. According to
the official report for 1918, “the very low rates of ille-
gitimacy . . . suggest that accurate information regarding
illegitimacy may not be given on birth certificates.”



'CHAPTER IX
THE DECLINE IN THE BIRTH-RATE

A mosrsignificant feature of the history of western civilization,
European and American, is the decline in the birth-rate
which has octcurred during recent decades. This began
earlier or ‘later in various countries, and its distribution
among various sections of the population varies in different
countries, though it is rapidly becoming general (p. 102).
The history of this movement and of ,its consequence on
the relative magnitudes of nationalities i races, rehglons and
social strata of society forms an essential study in sociology
and demography.

The, effect of births on popula.tlon is measured by the
crude birth-rale, and & comparison of these birth-rates in
different countries is first necessary before the causes of changes
in the birth-rate are discussed.

AvVERAGE ANNUAL CRUDE BIRrH-EATES OF DIvFERENT COUNTRIES.

Percentage Decline batween
1871-75. | 1801-95. | 1911-18. )
1871-75 and | 189105 and
3 1011-13. 1911-13. .
England and Wales .. 35-56 30-6 24-1 a2 23
Secotland . 35'1 |’ 380-6 25-7 27 16
Ireland.. . . 27.1 23-0 23.0 15 0
France . ‘e 255 22-3 7| 18-8 38 18
Prussia. . . . 38-8 37.0 -28-8 26 22
ltaly .. . . 36-8 36-1 31-0 13. 11
Sweden . - 30:7 27-6 23-8 23 14
Australia - ve 37:0 32-4 28-1 12 13

\ See also table on page 102.

The comparisen is confined to years prior to the Great War,
.and it ‘will be noted that there is a general decline of .birth-
te, though’ greater in some countries than in others.
— Reference to the table on page 5 of the Annual Report of
Whe?, .egistra.r-General 1920, shows that the highest crude birth-

or to t‘%b 3, was registered in 1876. It had risen slightly
o
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up to that year, but little importance can be attached to
shis, as, although the registration of births had nominally
been compulsory since civil registration began, no penalty
iollowed discovered infraction of the law prior to the Act
»f 1874. From 1876 the English birth-rate has declined
steadily. ‘

In Scotland the decline in birth-rate began in 1878, In
[reland the decline in the crude rate has been small (on this
see p. 94). In France the birth-rate was already as low
a8 26-2 per 1,000 in 1880, From 1877 onwards a further
slow decline began, and in 1913 the birth-rate was 190 per
1,000. In Prussia the birth-rate was 35 to 38 per 1,000 until
1903. In 1912 it had become 28-9. Italy’s birth-rate was
nearly always over 35:0 per 1,000 prior to 1895 ; in 1912 it
was 32-4. The Swedish birth-rate was about 30 prior to
1884, In 1913 it had fallen to 23-1. Australia had a birth-
rate usually over 35 until 1891 ; since then it has declined
somewhat irregularly, being 28-2 in 1913,

These crude birth-rates when considered along with
sorresponding orude death-rates show the extent to which
»ach country is replenishing its population by natural increase.

The next stage in the inquiry is to ascertain the factors
bi'oducing the decline in birth-rate. The following table
llustrates the course of events in England, as ascertained
by several tests :— .

ENGLAND AND WaLES.
Mean Annual Birth - rates.

) Tlegitimate
maow | Jease, | HEES | e
- .
All As'a:. 1548 l{’::':l er';le:d Women 'ndw‘grl:::"d
aged 1540, aged 1645,
1851-60 34-1 144-9 281.-0 18-3
186170 35-2 151-0 2873 18-2
1871-80 i5-4 153-8 205-8 15-1
1881-80 33-4 138-7 274-8 12-8
1801-1800 29.9 122-7 250-3 93
180110 27-2 109-0 221-8 8 2
1911-15 23-8 04-4 189-7 78
A B C D

Betwoen 1871-80 and 1901-10, if the birth-rate for the earliest period
pu 100, that for the last pericd == 68:7 (col. A), a reduction of 33-3 per
Ft.: = 71-0 (col. B), a reduction of 28-0 per cent.; == 75-0 (col. C), a

uction of 25-0 per cent. ; == 54:0 (col. D), a reduction of 486-0 per cent.
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As already explained, correction for variation in the
proportmn of married women at child-bearing ages, and for
variation. in the number of women at these ages who are
married, can be carried further by the calculation of
sta.nda.rd.ized birth-rates (p. 86). When the birth-rates for
England and Wales are thus treated, the following are the
. results.

The standardized birth-rates® were as follows :—

1861.  1871. 1881, ° 1891. 1801. 1011/
34-80 35-40 34-65 32-62 28-41 24.70
Percentage increase or de-

cline in 10 years = .. — +2% —29% —69%—-139 —139%

In the Registrar-General’s Decennial Supplement for
:1901-10 the following standardized rates are given :—
) 188190, | 1851-1000. 1001-10.

33-45 30-46 27.37
Percontage decrease in 10 years .. —_ —99% - 109

In the above comparison of decline of birth-rate in succes-
sive periods, the rate of actual addition to the population by
births, which is the essential point from an economic and
political standpoint, has been abandoned, and birth-rates
have been substituted which compare the fertility of marriages
at child'bearing ages. The results thus stated coincide fairly
closely with those derived from crude birth-rates, which
show a decline of 8 per cent. between 1881-90 and 1891-1900,
and of 10 per cent. in the next decennium.

A large number of comparisons’ between standardized:
birth-fates in 1881 and 1903 are given in the paper referred

to below? As mdma.tmg that orude do not everywhere give -

the -same indication as 'standardized birth-rates, the special
example of Ireland may be quoted.
\, In that country the crude birth-rate was 24-5 in 1881,
\compa.red with 33:9 in England and Wales, and was
23-] in 1901, as compared with 28-4. Standardized rates
in Ireland and Engla.nd respectively were 35-2 and 34-7
in 1881, 36-1 and 28-4 in 1901. Thus Ireland, whose crude
birth-rate was approximately as low as that of France, had
a trusirate of fertility as high in 1881 as, and ‘much higher in
1901 than, England. The reason for this remarkable change

4 For partioulars, 566_paper referred to on page 88.
.| % Loo. cit., p. 86.
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in the relative posmon of the two countries produced by
arithmetical corrections is that while in England in 1901 the
number of females aged 15-45 per 1,000 of the total population
wag 250, and in Ireland 235, the wives at ages 15-45 in
Englend formed 46-8 per cent., and in Ireland only 32-5
per cent. of the females of the same age. The case of Con-
naught in 1901 is even more striking.? Its crude birth-rate
was 21:3 as compared with 28-4 in England; while its
standardized birth-rate was 38-1 as compared with 28-4 for
England,

The facts so far adduced and further facts contained in
the paper referred to above show that the changes in the
birth-rate in various countries are due only to a limited
extent to causes other than decline in fertility, viz. post-
ponement of marriage and limitation in the number of
marriages. The following table from the Annual Report of
the Registrar-General for 1912 further brings out the greater
importance of what the late Dr. Jacques Bertillon called
“ Natalité pathologique,” true lowered fertility, of the
marringe relationship. Line A shows that the increased
proportion of wives and of spinsters, etc., in the population
‘s-hould have meant a higher birth-rate in 1912 than in
1876-80; wbile the extent of reduction ascribable to fewer
married women is stated in Line B, and the true effect of
diminished fertility in line C.

EXQLAND AND WaLES.

Factors tonding to Increass or Reduce the Birth-rate per 1,000 Living between
1876-80 and 1012,

Birth-rate.

Total, Legitimate. | Dlegitimate,

A, Potential effect of increased pro-
poruon of women aged 15-45
i the population .~ + 2-86 + 2.72 +0:14
B, Potontial offoct of decreased pm
rtion of marriod women nged

545 . - 1-10 - 116 +0-06
Effoot of diminished foruhty . —13-29 —12-43 —0-86
rded fall 1876-80 to 19183 . —11-583 —10-87 -0-66

(from 35-3 | (from 33-6 ] (from 1-7
to 23-8) to 23-8) to 1-0)

1 Log cil., p- 88.
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Since the above data were published further official English
information has become available, which is summarized in
the next paragraph.

English Fertility Data, 1911.—At the census of 1911,
questions as to the duration of marriages and the number
of children born and surviving were asked, thus enabling
thé chenges in fertility to be analysed by social class,
occupation, birthplace, locality ‘of residence, and according
to the  duration of marriage. Some of' the results were
published in 1917 (Census Report, 1911, England and Wales,
vol. xiii, part i), and a second volume summarizing and
commenting on these results is on the point of publication.?
Preliminary results have been published by Dr, T. H. C.
Stevenson, C.B.E., of the General Register Office.? Tables
were prepared dividing the total population into sections
of similar duration of marriage and wife’s age at marriage,
and standardized fertility rates per million families
were obtained for marriages similar as regards duration,
but of all marriage ages, and for those similar as regards
age but of all durations, and for all marriages of whatever
duration .or marriage age. It was found .that some 50,000
marriages from 1851 to 1860 were still in existence in 1911, and
-comparisons of a long series of marriages were practicable.
Groups were formed -according to occupation, the population
being divided into eight social classes. Of these classes I-V
are in descending order of the social scale, Class I including
the upper and middle classes and Class V unskilled labour.
Classes VI, VII and VIIL are special groups, consisting of
textile workers, miners and agficultural labourers respectively.
Some of the results are shown in the following table, in which
four groups have been selected from those detailed by Dr.
Stevenson :—- '

i The Fubliahed tables contain an analysis for the whole population
by ages of the husband and wife at census and at marriage, ‘duration of
marriage, and nuwmbers bormn and dead. The ** Fertility Report ™ will
contain an enalysis by marriage age of the wife, duration of marriage, and
number of children born and dead for seotions of the population claasified
by (1) size of tenement, {2) ccoupation (a) of husband, (b) of wife, (3) social
class as deduced from oqcupation, (4) area of enumeration, and (5) birth-
place of husband and of wife. .

- % “The Fertility of Various Social Classes in England and Wales from
the Middle -of the Nineteenth Century to 18911,” by T. H. C. Stevenson,
M.D., C.B.E. (Journal of the Royal Statistical Society, wol. lxxxiii, part iii).
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CroreN Boax PER 100 FAMILIES—STANDARDIZED RATES.

Duration of | Upper and nskilled

Date of Morringe. ﬁn;ﬂe:g? ‘%{g’qe.‘l: gg;‘gﬁ_ Miners. Lgbourers.
1906-11 0-56 70 76 105 100
1801-06 5-10 171 185 263 242
1896-1901 10-15 242 . 278 309 362
1801-96 15-20 303 359 617 463
1886-91 20-25 357 4306 810 541
1881-86 25-30 413 501 671 696
1871-81 30-40 497 667 717 652
1861-71 40-50 v 607 648 i 7156
1851-61 50-60 662 696 797 763
over 60 682 732 870 781
Total .. 277 319 433 392

The table gives the total fertility, i.e. number of children,
per 100 families in each group, classified according to duration
of marriage. Each of the rates has been standardized in
a manner comparable to that for birth-rates and death-rates
(pp. 86 and 221). The method is thus summarized by
Dr. Stevenson :—

| The standard used is one million families divided as in the total
opulation into sections of similar duration of marriage and wife's
ge at marriage. The rates of total and effective fertility * established
jor the population under examination ars multiplied into these sections
bf the standard million, and the sumns of the results form standardized
botal and effective fertility rates per million families. Standardized
tates for all marriages of each duration whatever the age of wife at

jparriags, and for all of each age at marringe whatever the duration,
jre easily obtained at the samse time, . ..

By this method it is possible to measure and compare
he fertility experience of any sections of the population
m 1851-60 to 1911. Similarly standardized fertilities for
riods of different duration can be compared with others
f corresponding dates. In the preceding table, if a com-
arison is made between the standardized fertility rates of
arriages dating from 1871-81 and from 1901-8 respectively,
e following comparative figures are obtained, the fertility

te for upper and middle class for each period being stated
160 :— '

‘lBy “effective fertility " is meant the eurviving childrea per 100
uples.
7
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Duration of Marclagn. | piffiecins. | Workom. | Worwew. | Mimew
30-40 years .. o 100 132 114 145
5-10 years . .- 100 142 108 160

It will be seen that in recent marriages unskilled workers
are relatively more and textile workers are relatively less
prolific than the upper and middle class than they were in
earlier ma.mages, and. that miners are alsc relatively more
prolific in recent years.

The following diagram constructed from Table II in Dr.
Stevenson’s paper compares the fertility of marriages in ~
various social classes, and a.ccording to duration of marriage.
Classes I to V in the diagram run in descending order down
the social scale, while the curves for Classes VI and VII give
the separate experience of textile workers and miners
respectively. Note that the figures given in the diagram
are relalive values, stated in proportion to the corresponding

rates for occupied persons of all classes ]omtly, each of which
is taken as 100,

For marriages of longest duration (50—60 years) the
variation of fertility was from-11 per cent. below (Class I) to
8 per cent. above the average {in miners), The relative course
of fertility for each class in successive decennial or quin-'
quennial periods is shown in Fig. 10. Agricultural labourers ™'
(Class VIII) have been omitted from the diagram for the
gake of clearness, but the curve for them is similar to that

~. for Class V (unskilled labour). Miners, with & decline in..

-

average fertility, show increasing relative fertility, reaching
& maximum in 1891-6, and then declining somewhat. The
class of unskilled labour (Class V) 50-60 years ago had little
more than the average fertility for all classes, but its relative
fortility then increased until 1896-1901. The intermediate
classes, III and IV, have retained a fairly consistent position
throughout the entire period. Classes I and II have rumn
n almost parallel course. Until 1886-91 they both showed
a )greater relative decline in the birth-rate than all other
clasges, except that of textile workers. Since then their,
relative position has approached the mean line, and there .
appears to be evidence of a process which perhaps is tending
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towards equality of decline of birth-rate in all classes. The
textile workers’ case is especially interesting. The decline
in their birth-rate has not been followed by any appreciable
rise in relative position in recent years.

It would appear, in view of a consideration of the aggregate
of the curves in Fig. 10, that the class divergence in fertility

B399 91283353

130
s X 1
/r\g |
186 - {7
wzf / Closs T2

- {Miners)
ar %0
"4 - 4’
nef /
[Ty o\ A
L. el - - v,
nf / " L | o
™
" wef Ju f/
e E /" o
we | >
[ byl CasalZ |
WEC Lot fm o om der b G les Lo
100} o~ = i
ot 3 N S8 198
%l \{' Closs{T
" -h:..: 0]
uf et o Clo
“' b M
3 L -, ”
of s | ""»-‘-’E‘W o
[ (4 \’& “" f1
p ' o
" il
« " |
. \
™ ' ‘CI szl
" I
L

F1a 10.~Standardized total Fertility of Marriagos of various datea in different
social classes, each stated ag & percentage of the corresponding rates
for ocoupied perecna of all classea jointly, for the same duration of
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ceased to continue after the end of the nineteenth century,

except for the class of unskilled labourers.

The differences continued more ot less, but ceased to
increase. This change in the course of events is, however,
regarded by Dr. Stevenson as perhaps due to the fact that in-
recent years we are concerned only with the fertility of early
married life, and it is known that the least fertile classes are
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relatively more fertile in the early years of thelr marriage
than later.

Another method of comparison can be employed, as in
the following examples.! Thus, if the comparative fertility
of marriages of all durations in the general population be
stated as 100, it is 126-4 for coal-miners, only 64-7 for
doctors ; it is 113- 4 for agricultural labourers, 70+ 3 for teachers ;
100-5 for farmers, and '72- 0 for clergymen (Church of England) ;
91-9 for cotton spinners, 81-2 for cotton weavers, and 79-8
for Nonconformist ministers.

The important question as to the relation between.the
number of children in a family and the prospect of suxvivorship
will be discussed in Chapter X.

Fertility—(a) Males.—The Registrar-General’s report on
“ Fertility »’ (census of 1911) should be consulted for details.
It summarizes the experience of 6,014,319 out of the 6,630,284
married women epumerated at the 1911 census. ‘In 13 per
cent. of all couples the ages of husband and wife were equal,
63 per cent. of the husbands were returned as older, and
24 per cent. as younger than their wives. Early marriage,
as is well known, increases in frequency down the social
gcale, 7 per cent. of the hushands in Class Ia (professional)
bemg married at ages under 25, against 57 per cent. for coal-
miners. .

When the wife is of child-bearing age, the size of the family
obviously depends on the duration of marriage as well as
on the marriage ages of the pa.rérits and safe compa.nson'
can only be made for marriages of equal duration in each
case. The results in the smeothed curves in the above-named
report show that the decline with the wife’s marriage age in
the number of children born is very similar whatever the
hushand’s marriage -age. Thus wives of each age have dis-
tinctly higher average fertility where the husband is under.
25, and lower where he is over 45 at marriage, but between
these ages there is comparatively little variation. A number
of anomalies in the result just quoted are pointed out in the
official report. Thus the younger husbands are apt to be
drawn from: a more fertile olass, or at least a class in which'
natural fertility is thwarted to the smallest extent. This
gives rise to & sort of spurious excess of fertility for young

! From Dr. Stevenson's evidence in The Decline of the Birth-rate, p. 15.
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husbands. In coal-miners, in whom it appears most likely
that unfettered fertility is manifested, there is the smallest
evidence of decline of fertility with advancing age of the father.
The conclusion stated in the report is that “ it appears that
much of the apparent decline with increase of age in male
fertility is certainly unreal, and that until middle life is passed
it may all be so.” '

Fertility--(b) Females.—The official figures show a

maximum fertility at marriage age 17 or 18, with a pro-
gressive decline in fertility with advancing age at marriage.
The decline is especially great from marriage age 20 to 25,
followed by a more gradual decline lasting till about 30-35,
and afterwards again becoming more rapid. Professor Tait
in his contribution to Matthews Duncan’s work on Fertility
(1866) summarized the relation between age at birth of
progeny and fertility in the law that the fertility at different
nges varies directly as the difference between these ages
and 50, and Yule (reference p. 106) has shown the general
applicability of Tait’s formula, even though it only gives
a working approximation, in the standardization of the
birth-rates of many populations.
. Fertility and Duration of Marriage.—The facts bearing
on this should be consulted in the *‘ Fertility Report.”” The
influence of duration of ma.rrm.ge in decreasing fertility has
been overstated. This effect is not of such a magnitude as
to be likely to have much effect on the standardized birth-
rate (p. 86).

Local Distribution of Decline of Birth-rate.-—Examples
of variations in this respect have already been given, and
many more, in which so-called arithmetical factors of variation
have been eliminated, are given in the joint paper quoted
on page 88. A few of these may be adduced. They have
bearing on the problem as to whether the decline may be
regarded as chiefly or largely due to cyclical variations in
fertility beyond the range of voluntary control. If in a
given ocountry examples of greater and less decrease, or of
increase and decrease, or of decrease and no decrease, con-
temporancously occur, these coincidencies at least do not lend
support to such a hypothesis, although it may be considered
remotely conceivable that different sections of a given
population might be at different stages of a cyclical develop-
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ment! The stendardized birth-rates to be quoted are for
the years 1881 and 1901-3 respectively.

Inereass -+ oF
1881, 1001-9. | Decresss—,
. per Cent.
Increases of Slandm‘dtzed Birth-rate—
Connsught a 33.81 38:-08 413
Ulster . .. . . 35-16 35-13 4+ 0
Dublin .- ‘e . . 32.24 35.-39 +10
Ireland .. e .. . 36-17 36-08 + 2
Decreases—
Belfast - .. - . 34-69 33-97 - 2
Liverpool .. . .- .. 32-47 30-83 — &
Scotland .. e - e 39-29 33.38 —16
London .. 32.21 26-83 —-17
England, selected rural counties 36-30 29:39 —19
County of Durham .. 36-01 ' 32-95 —11
Bradford .. . . 30-63 . 21-95 —28
Burpley .. . .. 35-66 i+ 23-71 —34

The earlier figures for Ireland, especially for Connaught,
may be open to doubt, as registration of births might be
imperfect in remote rural parts for some years after its
establishment. But if not, then it would appear that during
the same period, in neighbouring countries in both of which
economic conditions were improving, one showed & stationary
or even an increasing, another a declining birth-rate; and
that in England Liverpool showed a decline of birth-rate
which was only about one-seventh of that experienced by
Burnley, another town in the same county.

International Distribution of Decline of Bu:'th-rate.
Still utilizing thesamesource pfaccurately ascertained standard-
zed birth-rates, the following' comparisons are significant :—

. [ 190 onpeer | Decne per

fustrqlasta— '

New South Walea “ . 38:80 2647 —32

Neow Zoaland . .. --|. 36:88 20-63 —19

Viotoria .. .. . .. | 36-02 27-02 —25
Turope—— -

Belgium .. . . . 40-76 31-01 —24
rance y ‘e - . 25-06 21-83 —14

Germay, Emplre o . 40-37 35-34 —12

Sweden, = .. . ae e 38:49 36-19 -8

Berlin 4 .. . . .. 33:11 21-89 -34

Hamburg .. .. - . 34-98 25-40 —-27

Paria, . . - . 23-27 16-65 —23
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It will be seen that in 1881 the birth-rates of London,
Berlin and Hamburg were as high as or higher than that
for Dublin ; in 1901 the contrast is marked. The Paris birth-
rate was lowest both in 1881 and in 1903, but that of-Berlin
was rapidly approximating it, with Hamburg, and it may
be added some other German towns following in the same
track.

The British illustrations already given do not show any
marked preponderance of urban over rural decline of birth-
rate. Between 1881 and 1903 the standardized birth-rate
of London declined 16 per cent., that of Berkshire 21 per
cent. and of Sussex 28 per cent.

Illustrations bearing on the possible influence of industrial
conditions have been given. The marked reduction shown
in textile areas has followed—with what degree of causal
connection is debatable—enforcement of a longer school
life and the curtailment and now the abolition of half-time
work in factories for school-children. The persistently high
birth-rate in mining districts has not been associated with
any spécial local change in the employment of children.

Religion and Race and Birth-rate.—There is no clear
evidence of differences of race-fertility in the figures already
quoted, or in other available figures for civilized countries.
France has areas in which a bigh birth-rate persists, especially
in Brittany; but the evidence points to religion rather than
race a8 the explanation. The same view is supported by the
high fertility of French Canadians, and of Irish in most
parts of the world. The importance of religion in this
connection consists in the fact that for Roman Catholics
the use of contraceptives is banned. In the words of
Monsignor Canon W, F, Brown:! “the (Roman Catholic)
Church forbids the destruction of the product of conception
even when the life of the mother is at stake; and also all
anti-physiological methods of preventing conception.” The
low birth-rate now experienced in many countries is the
resultant of two forces, viz. natural fertility and artificial
measures against it. That contraceptives are increasingly
used in most countries is an accepted fact ; but it is doubted
by many whether these give the chief explanation of the
reduced birth-rate in those countries, and whether there is not

! Report of Birth-rate Commission, p. Bl
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also in operation some physiological or economic factor pro-
ducing reduced fertility. It is convenient here to summa.rize/
some of these explanations of lowered birth-rate. /

Supposed Influence of Increased Nutrition.—The sta
ment by Doubleday (T'rue Law of Population, 1841), th
throughout both the animal and vegetable kingdoms * ovet-
feeding checks increase, whilst, on the other hand, a limited
or deficient nutriment stimulates and adds to it,” mhy
comprise an element in the problem ; but it is 1mproba,ble
that it accounts for more than & fraction of the present
difference between communities, or of the difference between
the past and current experience of the same communities.
It does not appear likely that the average nutrition of French
‘wives is 50 much greater than that of Irish wives as to account
for a difference of standardized birth-rates of 21-6 and 36-1,
or that the difference between 35-7 (Prussia) and 28-4
(England) is explicable by this * law.”

Nor is it at all likely that in the dietary of vast masses
of population some element may be lacking affecting ferhhty,
expla.mmg the social and national differences ﬂlustra.ted in
previous paragraphs.

Inverse Relation between Individuation and Genesis.—
Herbert Spencer?! criticized Doubleday’s bhypothesis and
advanced another, which is equally dubious. According to
him, &s & necessity! of evolution, fertility diminishes with that
intellectual and moral development of the race which is
comprised within the meaning of the word civilization,,
Darwin similarly concluded that changed conditions of life
have a remarkable and spetifie power of acting repressively
on the reproductive system. It-is, however, doubtful if,
on a general scale, any inverse relationship whatever exists
between cerebral development and the capacity of men and
women to procreate. '

In‘'sample experiences derived from Peerage and Baronetage
lists, a reduction of families is shown in recent periods.
Whetham * gives the results of a bundred fertile marriages
for each decade from 1831 to 1890, taken consecutively from

1 4 Theory of Population deduced from the General Law of Animal
Feriility, by Herbert Spencer, 1852.

* The Family and the Naton, by W. C. D, and G. D. Whetham, 1909,
p. 139.
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those families who have held their title to nobility for at
least two preceding generations :—

No. of Births
Perlod, to Each Fertile
Couple,
183140 e .- 7.1
1841-60 .. about 6-1
1871-80 ‘e . 4-4
1881-90 31

Thus during sixty years a stable upper class have
reduced their fertility by more than one-half. It can
scarcely be argued reasonably that the state of nutrition
or the intellectual capacity of parents so circumstanced had
80 increased as to account for this result.

Cyclical Variations in Fertility.——Brownlee, on the basis
largely of pre-registration statistics, has advanced the hypo-
thesis that there are true cyclical changes in fertility, the
oycle being & long one, possibly round about 200
years. The subjeot may be studied in the two papers
mentioned below.! He summarizes his conclusions as
follows: (1) At two epochs centring about the years 1600
and 1800 high birth-rates existed in England and Wales
as a whole. (2) During the intervening period centring
ebout 1700 the birth-rate was considerably lower, a
honomenon again observed at the present day. (3) “In

y opinion a considerable part of this-oscillation in the

irth-rate is an expression of race physiology.”

The subject cannot be discussed with any confidence in
the figures involved; but Dr. Brownlee’s papers are an
interesting adventure in speculative statistics. If such a
eycle exists, neither the longer series in Sweden nor English
bificial statistics go back far enough to verify or disprove the
rontention. Meanwhile the hypothesis does not fit in well
with the simultaneous stationary character, small decline, or
arge decline of the birth-rate in different countries, and in

1 * Gorminal Vitality : A Study of the Growth of Nations as an Instance
of & hitherto undescribed Factor in Evolution,” by J. Brownles, M.D.,
P.Se. (Procesdings of the Philosophioal Society, Glasgow, 1008).

* The History of the Birth- and Death-Ratea in England and Wales . . .

m 1570 to the Present Time,” by Dr. Brownles (Public Health, June
d July, 1918).
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different sections of the same country, associated with
differences of social position and religion. Such statistics/
as are given for pre-registration periods necessarily fail to,
distinguish accurately as regards growth of popula.t;mnr
between excessive death-rates due to pestilence, ete., an
low birth-rates; and the ana.logy between cyclical chmges x,n
the incidence of microbic invasions of disease and periodic
increases of racial emergy is not strongly supported. It/is
not denied, and is not unlikely, that there may be variations
in fertility from time to time, and at the same time in different
sections’ of a- community; nor is it improbable that these
may have dietetic associations. But that volitional limitation
of families is practised largely in most civilized communities,
and that the reduction in the birth-rate is greatest where
this practice is most in vogue, is, I believe, generally admitted,
though this does not, of .course, exclude the possibility of
the existence of unknown factors at work-——not necessarily,
and not probably, periodic.

Economics and the Birth-rate.—Mr. Udny Yule! has
advanced reasons for not resting contented with the view
that the reduction in the birth-rate iy due in the main to
prudential control of conception; and it is obvious to all
that strong parental motives lie behind the adoption of
such methods. “ Contraceptive measures are a means not
a cause ”’ (Yule). Even as a means their complete influence
is challenged, and Mr. Yule advances the illustration' of
Conngught, in which fertility was 35 to 39 per cent. greater
in ‘1911 than in 1881, and some 6 per cent. greater in 1871
than in 1881, as calculated’ by Tait’s coefficient (p. 101).
Other instances of increasing fertility where registration is
"known to be approximately accurate appear to be unknown.
Mr, Yule gives ourves of prices (Sauerbeck’s index numbers)
showing for each year the average of this index number for
the current and several preceding years, and of percentage
increase of population in each decade. The result is shown
in the following figure copied from Mr. Yule’s brochure by
courtesy of the Cambridge University Press. The coefficient
of oorrelation between the inter-censal increase-rate and the

2 % (On the Changes in the Marriage- and Birth-rates in England and
Wales during the Last Half-century, with an Inquiry as to their Probable
Ceuses,” by G. U. Yule (Journal the Royal Statistical Society, vol. lxix,

1916, p. 34).
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index number of prices of the eleven years preceding the decade
is 0-91, and Mr. Yule, with some reason, regards the two curves
as being too similar for the similarity to be accidental. His
view is that migration, marriage-rate and fertility are only
three forms of response to demand for population. The demand
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‘1a. 11,~-Chart showing the inter-censal increase of population in England
and Wales for each decade from 1501-11 to 1901-11 (full line and seale
on left), and the average price-level in the 11 years preceding that
inter-consal date (dotted line and scale on right).

3 for adults; and, as he says, “if there is any truth in this
conomic theory of population, this lag in response must
end to give rise to a swing in population of a very long
eriod.”

- The method by which the suggested influence of prices
n the marriage-rate and on fertility is exercised is unknown.
Ls Yule says: “I am at a loss to suggest the precise nature
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of the nexus. That the nexus is economic, and that. it
probably operates vié psychology rather than directly through
physiology is my view; and I doubt—in fact I disbelieve—
its being wholly conscious, or as, the phrase now goes
‘ volitional.”

Events in more recent years do not conform to the view
that the marriage-rate (p. 67), and through it the birth-
rate, varies with the activity of trade. The birth-rate has
steadily decreased since 1880, whereas trade fluctuates. If
there be an obscure relation between economic conditions
and birth-rate, this view does not compete or conflict with
the generally adopted view as to the causation of reduced
birth-rate ; it only suggests & possible communal and un-
conscious motive for inhibition of conception, in addition to
the more active immediate family motive. Nor is there
excluded the possibility of cyclical changes in the birth-
rate, for which a primd facie case has not, in my view,
been established. Furthermore, the possibility that a portion
of the reduced birth-rate is caused by obscure nutritional
differences between families and communities is not excluded.

Fertility in Relation to Social Status.—Some of the
most important facts bearing on the distribution of births
in social strata in England have been already quoted (p. 99).
Many studies of this aspect of the problem have been
published. Thus Dr. D. Heron, in a paper published in
1906, found positive correlatiods. (see p. 517) between
the birth-rate and the proportion of males in different.
parts of London engaged in the lowest type of labour
(4+5174--095), and for overérowding (4 :6974--067), and
8 similar relationship in other respects between adverse
social circumstances and the largest families. These corre-
lations were consistent with the conclusion previously stated
by Pearson and Powys, that 25 per cent. of the married
population produces 50 per cent. of the next generation.
Heron concluded that this higher fertility of a section of the
population is wvery markedly correlated with the most
undesirable social factors.

In the ‘‘Fertility Report,” the most fertile part of the
total population having been graded by occupations, it was

3 “ On the Relation of Fertility in Man to Social Status, ete.” by D. Heron.
ML.A. (Drapsr s Company Resecarch Memors, 1908).
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found that the most fertile 25 per cent. of the population
produce not 50 per cent. but 31-4 per cent. of children born,
and 30-5 per cent. of children surviving to marriages where
the wife was under 45 years old at the census. For clder
wives the proportion of children born was 29%-6 per cent.
The most fertile 25 per cent. included unskilled and agricultural
labourers, miners, and a number of skilled trades, especially
in metals.

In mitigation of the somewhat gloomy conclusions which
may appear to be suggested by the above quoted inquiries
and others which resemble them, we may suggest that (1) the
increasing proportion of the replenishment of the population
coming from families living under relatively unfavourable
circumstances may continue for a limited period only, If
the present rate of decline in the birth-rate continues, in
two or three generations every married couple.will have
become familiar with contraceptive methods. In at least
one European country official stations have been established
for instructing married women on these; and in other
countries, whether wisely or unwisely, voluntary agencies
for the same purpose are rapidly inereasing. Whether the
very poor, for whom the incentive to avoid impoverishment
by increase of family is greatest, will all learn these practices
remains to be seen. They are already widely adopted in the
textile and in some other wage-earning communities, and it is, I
think, likely that they will become general, unless the economie
or the moral outlook is unexpectedly changed. The only
exception may be in populations on which the Roman Catholic
Church retains its hold. This may carry with it strange
changes in the racial constifution of the western world;
Irish and Italian, for instance, predominating over Anglo-
Saxon, with a vast increase in the Slavonic races, in which
a high birth-rate appears likely to continue for several
generations.

Meanwhile it is clear that in families least able to support
a large number of dependents these are most numerous, and
that this may imply for some of the children (see p. 346)
stunted growth and defective mental and physical adult
life. Tt may be urged, however, that the remedy does no
necessarily consist in Iimited families, but in a more equitable
distribution of the rewards of labour, in more satisfactory
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of the nexus. That the nexus is economie, and that. it
probably operates vid psychology rather than directly through
physiology is my view ; and I doubt—in fact I dishelieve—
its being wholly conscious, or as. the phrase now goes
‘ volitional.” ”’

Eyvents in more recent years do not conform to the view
that the marriage-rate (p. 67), and through it the birth-
rate, varies with the activity of trade. The birth-rate has
steadily decreased since 1880, whereas trade fluctuates. If
there be an obscure relation between economie conditions
and birth-rate, this view does not compete or conflict with
the generally adopted view as to the causation of reduced
birth-rate ; it only suggests a possible communal and un-
conscious motive for inhibition of conception, in addition to
the more active immediate family motive. Nor is there
excluded the possibility of cyclical changes in the birth-
rate, for which a primd facie case has not, in my view,
been established. Furthermore, the possibility that & portion
of the reduced birth-rate is caused by obscure nutritional
differences between families and communities is not excluded.

Fertility in Relation to Social Status.—Some of the
most important facts bearing on the distribution of births
in social strata in England have been already guoted {p. 99).
Many studies of this aspect of the problem have been
published. Thus Dr. D. Heron, in a paper published in -
1908,! found positive correlations (see p. 517) between
the birth-rate and the proportion of males in different,
parts of London engaged in the lowest type of labour
(+-5174--095), and for overcrowding (+-6971-067), and .
& similar relationship in other - respects between adverse
social circumstences and the largest families. These corre-
lations were consistent with the conclusion previously stated
by Pearson and Powys, that 25 per cent. of:the married
popula.mon produces 50 per cent. of the next generation.
Heron concluded that this higher fertility of a section of the
population is very markedly correlated with the most
undesirable soocial factors.

In thé * Fertility Report,” the most fertile part of the
total population having been graded by occupations, it was

1 * On.the Relation of Fertility in Man to Sccial Status, ete.” by D. Heron,
M.A. {(Draper’a Company Research Memoirs, 1806).
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found that the most fertile 25 per cent. of the population
produce not 60 per cent. but 31-4 per cent. of children born,
and 30-5 per cent. of children surviving to marriages where
the wife was under 45 years old at the census. For older
wives the proportion of children born was 29-6 per cent.
The most fertile 25 per cent. included unskilled and agricultural
labourers, miners, and & number of skilled trades, especially
in metals. '

In mitigation of the somewhat gloomy conclusions which
may appear to be suggested by the above quoted.inquiries
and others which resemble them, we may suggest that (1) the
increasing proportion of the replenishment of the population
coming from families living under relatively unfavourable
circumstances may continue for a limited period only. If
the present rate of decline in the birth-rate continues, in
two or three generations every married couple .will have
become familiar with contraceptive methods. In at least
one European country official stations have been established
for instructing married women on these; and in other
countries, whether wisely or unwisely, voluntary agencies
for the same purpose are rapidly increasing. Whether the
very poor, for whom the incentive to avoid impoverishment
'by increase of family is greatest, will all learn these practices
remains to be seen. They are already widely adopted in the
textile and in some other wage-earning communities, and it is, I
think, likely that they will become general, unless the economic
or the moral outlook is unexpectedly changed. The only
exception may be in populations on which the Roman Catholic
Church retains its hold. This may carry with it strange
changes in the racial constitution of the western world;
Irish and Italian, for instance, predominating over Anglo-
Saxon, with a vast increase in the Slavonic races, in which
& high birth-rate appears likely to continue for several
generations.

Meanwhile it is clear that in families least able to support
a large number of dependents these are most numerous, and
that this may imply for some of the children (see p. 346)
stunted growth and defective mental and physical adult
life. It may be urged, however, that the remedy does not
necessarily consist in limited families, but in & mcre equitable
distribution of the rewards of labour, in more satisfactory
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expenditure of present wages, and in greater extension of
co-operative effort to secure for every child born the fulfil-
ment of its potentialities in life. The conditions of the
poorest classes have greatly improved in the last two
generations, and better environment has not exhausted its
capacity to produce still more important improvements.
But, it may be suggested, the differences between rich
and poor are largely inherent, and are therefore more or less
irremovable. That there are essential differences in family
qualities is undoubted; the doubt is as to the social
distribution of these superior mental and physma.l qualities.
Neither mental nor physical superiorities are a class
characteristic-; statistics appearing to point to this con-
clusion are never free from the errors due to varying
environment, ante-natal and post-natal. The only state-
ment that is certainly true is that both initial intellectual
superiority and physical superiority are a function of stock
and. not necessarily of class. It may, of course, be argued
that the best stock naturally comes to the top, and so forms
the upper class, a view which assumes that the impediments
to “rising” for a large proportion of the total young are
not sufficiently great to prevent the success of potential talent.
This subject is further discussed by me elsewhere,! but I may
quote here one statement from this fuller discussion: * The
time spent on bemoaning the disproportionate contribution -
to the population of the very poor were better spent in
promotmg the more efficient prevention of destitution (see
p. 294), while preventing the multiplication of the small
minority having definitely ‘heritable defects, and of those
who will not or cannot support themselves and their families.”
The international aspects of neo-Malthusianism, the advo-
cacy and practice of means for artificial prevention of
conception, have not been adequately considered. Personal
and family comfort are increased by a limited family;
but nationally this is no compensation, for instance to
France, whose stationary population is replenished from
outside nationg. As the international situation is at present
developing, Germany iy following the example of France and
England in contyol of its birth-rate. There is little evidence

1 The Daclining Byrth-rals : Its National and International Significance,
by A. Newsholms, 1011.

’
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so far of progress of this movement eastward, and the next
few generations may see an increasing preponderance in
Europe of BSlavonic people, with a large admixture of
Asiatic blood, In America similar and even more striking
changes are occurring. The native-born Americans, chiefly
of Anglo-Saxon origin, have a birth-rate which commonly
exceeds but little the death-rate; while immigrants and
Americans of Celtic origin or who are derived from eastern
and southern Europe, and & large Hebraic contingent are
populating the continent.

Forecasts are notoriously untrustworthy ; butif the present
policy of large restriction of families becomes universal in
western communities, our present civilization may become
bankrupt and be replaced eventually by that of the Chinese
or other eastern races, who in their turn, possibly earlier than
now appears likely, may resort to “ birth control,” as an
alternative to war, pestilence, and famine, if these checks to
population are inhibited. The facts and trends of events
indicated above show the fundamental importance of
strengthening the relationship between the organized com-
munity and the family in regard to child-bearing end child-
rearing. Money is required to be spent on nurseries and
schools rather than on armies.



CHAPTER X

THE RELATION BETWEEN BIRTH-RATE AND
INFANT MORTALITY

Net' or Effective Fertility.—Hitherto it may have been
assumed that additions by birth to a given population con-
sisting of different races or different.classes in society give -
an accurate index of their relative contribution to the increase
of the population ; and generally it is true that populations
with the highest and the lowest birth-rates make respectively
the greatest and the least contribution to increase, though
not usually in exact proportion to their birth-rates. It is
conceivable, however, that a high birth-rate might form, so
to speak, a desperate effort to make good the losses produced
by a high general death-rate, or might be associated with
such a heavy loss of life (in the first two years after birth),
that what may be called the net fertility would be greatest
.in the population having a low birth-rate.

The influence of high and low birth-rates on the age con- .
stitution of the population is discussed in Chapter V. .Here
we are concerned with the relation, if any, between the
magnitude of the birth-rate and that of the rate of loss of
life in the early years after.birth, Of course, if more infants
are born more infants will die, though it is equally true that
more infants will survive. But unless the rule that death-
rates should be stated in terms of the population at risk is
observed, serious errors of statement may result (see p. 340).

The most complete statement of effective or net fertility
is contained in the “ Fertility Report  and in Dr. Steven-
son’s paper, from which the following guotation is made.
The method  of sta.nda.rdizmg to obtain total fertility for
different durations of marrisges is indicated on page 97, as
stated, by Dr. Stevenson’s paper :—

The standa:dmed child mortality rate is easily obtained from the

standardized rates of total and effective fertility, The difference
113
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between the number born and the number surviving to the standard
million in any instance is evidently the number of deathd of children
which the standard population would have suffered under the operation
of the total and effective fertility rates experienced by the population
under examination ; and the ratio of these standardized rates to the
standardized total births yields the standardized rate of child mortality.

Information as to the number of children surviving out
of a given number born per marriage was obtained from
the census schedules in 1911, and for the social classes dis-
tinguished in the text and table on page 97 the net fertility
is given in the following table :—

Sraxvarpiziep ToraL Anp Ner Ferrimiry oF Manntacss of VARIOUs

Dates 1IN EacE Social Crass PER CENT. oF THE CORRESPONDING
Rares ror Occvuriep Persons oy ALL Crasses Jomwrrel -

Bocla] Class,

I.JIL | }IL. | IV, V. | ¥I.| VIL | VIII,

Total fortility,

Marri (ohildren
bormn) ..
40-50 years N -
ot fortility|

ago (1861-71) (ohildren ‘
surviving) { 81 | 99 | 100 | 100 | 106G | 88 | 105 | 111

B8 | p6 | 101 | 100 | 104 | 4 | 113 | 104

_lg‘_':?;g‘?:g Totalfertility| 76 | 80 | 99 | 101 | 114 | 86 | 125 | 114
ago (1890-1p01) | Net fertility | 80 | 82 | 09 | 101 | 109 | 83 | 1ig | 119

In the older marriages in Groups I-V the range of total
relative fertility is between 88 and 104, and of net fertility
between 91 and 100; in the more recent marriages the corre-
sponding ranges are between 74 and 113 and between 81 and 109.
It will be seen that in both periods the miner (VII) loses by
heavy child mortality more of his high fertility than the
agricultural labourer (VIII); the textile worker's position
(VI) is changed comparatively little. It may be inferred
generally that the social and occupational differentiation of
the birth-rate is greater than it was half a century ago,
though, as suggested on page 109, it does not follow that this
differentiation will continue. Greater survivorship in families
with a low birth-rate does not go far to compensate for their

1 It will be noted that in the more favourable classes net fertility is
reprewented by higher figures than total fortility. This is because the
figuros ropresent relutive values unly, sad are not retes of fertility,

8
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lower fertility. The surplus of births over deaths decreases
when the number of births decreases, although in such circum-
stances the deaths of infants, and so also usually the death-
rate among infants, also decrease. The general result is
that the influences producing a lowered birth-rate are
gradually decreasing the supply of increased life in the com-
munity. . .

Relation between Birth-rate and Infant Mortality
Rate.—Measures for the reduction of infant mortality some-
times bave attributed to them the power to compensate
for lowering of the birth-rate. Although this is obviously
absurd, the error may be illustrated as showing the relative
force of birth and death in determining the total volume
of life. ‘

Let us assume that in a town having & population of
100,000 the annual birth-rate is 25 per ﬁ,OOO, and the infant
mortality (i.e. under one year) equals 100 per 1,000 births.
There will be 2,500 births and 250 infant deaths in a year,
leaving & net increase in a year of 2,250. By reducing the
rate of infant mortality to 50 per 1,000 births, the net increase
becomes 2,375. But if we assume that the birth-rate becomes
30 per 1,000, and that the reduced infant mortality of 50
per 1,000 births continues, then the increase of population
at the end of a year will be 2,850 instead of 2,375. The
merits of child welfare work cannot be fully expressed
arithmetically as above; for deaths are merely an..end-
product, and if results are to be “assessed, account must be
taken of the improved health of survivors which is associated
with a lowered infant mortality. '

Correlation between Birth-rate and Infant Mortality
Rate.—The course of events in England and Wales is shown
in Fig. 12. "

The illegitimate birth-rate is not included in the above
curve; but as such births during the above period bave
never formed more than 6-5 per cent. (in 1856-60), and in
more recent years form only 4 per cent. of the total births,
the. general course of the curve is not materially affected by
their omission, The apparent slight rise in the curve prior
to 1876 may be ascribable to leakage .in birth regis-
tration. From 1876 onwards & steady fall in the birth-rate
get in. » The quinquennial percentage decline in the birty.
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rate, on the basis of the rates given in the a.bove diagram,
has been :—

Percontage Decline in
5 Years,
1876-80 to 1881- 85 L
- 1881-85 to 1886-90 -8
1886-90 to 189105 3
1891-05 to 1896-1900 4
1896-1%00 to 190105 4
1901-05 to 1508-10 7
1908-10 to 1911--15 “10

A comparison of ,the two curves is instructive. The
birth-rate began to decline in 1877, and has continued to do
80 almost continuously. The rate of infant mortality has
varied greatly from year to year, bufi on the average it
manifested no tendency to decline until 1900, This is shown
by the average decennial infant death-rates 1851-60 to 1891
1900 as follows:— \

154, 154, 149, 142, 153.

For the four first quinquennia of this century the corre-
sponding rates were
138, 117, 110, 60,

and the more recent part of the curve shows no indication
of return to infant death-rates on the former scale. It is
significant that in' 1899 the birth-rate was 20 per cent.
lower than in 1876, but that in the intervening 23 years the
infant death-rate showed ne tendency to decline; while the
birth-rate in 1914 was 17 per cent. lower than in 1900, and
the infant death-rate had declined 31 per cent. in 14 years.
It may be argued that in the last 14 years a much higher
proportion. of the total births than in the previous 23 years
occu? under the assumed more favourable circumstances of
smaller families, rendering the effect visible in the reduced
infant mortality in England ; but this leaves it still open to
doubt whether nationally the reduced birth-rate has influenced
greatly or only to a minor degree the course of the infant
death-rate, Further facts must be adduced on this problem.
I have drawn attention to it in a series of of.ﬁ?'z:ls reports on
child mortality, from which the follqwing factsgre taken :—



BIRTH-RATE AND INFANT MORTALITY 117

In a report published in 1910 statistics were given show-
ing that in the twelve counties of England and Wales having

sn infant death-rate equal to or greater than that of England and
Wales, the birth-rate varied from § per eent. below to 21 per cent.
above that of England and Wales ; while among the twelve counties
having each of them an infant death-rate more than 20 per cent.
below that of England and Wales, the birth-rate varied from 12 per
cent. below to 17 per cent. above that of England and Wales.

In single counties the contrast was even greater. Thus,
in the chiefly urban county of Lancashire the birth-rate was
1 per cent. below and its infant death-rate 22 per cent.
above the average for the whole country. In the chiefly
rural county of Shropshire the birth-rate was 17 per cent.
above, its infant death-rate 25 per cent. below, the average.
Perhaps the most striking exception to the relationship
between high birth-rate and low rate of infant mortality is
Ireland, which in 1901 had a standardized birth-rate of 36-1
as compared with 28-4 for England; its infant death-rate
being 101 per 1,000 births as compared with 151 in England.
The coefficient of correlation between the standardized
birth-rate for the 46 registration counties of England and
Wales and the infant death-rate for 1901-5 in the same
counties was represented by the fraction 0-36 (see p. 517).

Results in that report were summed up as follows :—

Large families evidently do not necessarily imply a high infant
mortality. The connection commonly observed between a high birth-
rate and a high rate of infant mortality probsably is due in great part
to the fact that large families are common among the poorest classes,

and thess classes are specially exposed to the degrading influences
producing excessive infant mortality.

In my second report, written in the light of experience
up to the year 1913, after quoting the above statement, I
added :—

There should be added to this the further statement that if & large
family implies such a degree of poverty as to produce deficient nutri-
tion of mother or infant, it must tend to reduce the infant’s prospect

! Report by A. Newsholme to the Local Government Board on Infant
and Child Mortality, 1910 (Cd. 5263).

OdSomnd Report by A. Newsholme on Infant and Child Mortality, 1918
{Cd. 6908).

Third Report on Infant Mortality, dealing with Infant Mortality in
Lancashire, by Drs. Newsholme, Copemsn, Manby, Farrar, and Lane-
Claypon, 1914 (Cd. 7511).

Report on Child Mortality at Agea 0-5 in land and Wales, b;
A. Newsholme, 1916 (Od. $496). Eog v
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of health and life. Short of this extreme poverty, it may also be
agreed that if a large family implies maternal overwork and insufficient
attention to domestic cleanliness, especially in relation to the infant’s
food, it must favour the same result. .

There are very marked variations in birth-rate in the 241 urban
areas dealt with in the present report, and a low birth-rate and a
high infant mortality are not uncommonly found in association.

It appears unlikely that the change in the birth-rate has played
Jore than & minor part in siding the reduction of infant mortality
experienced in the last twelve years, and that such effect as it may
have had bhas, aa indicated above, been ghiefly indirect.

In a third report (ref. p. 117) the following comparative
figures for towns in Lancashire appeared :—

Infant : . Infant
Birth- Birth-
rate. - I:.:%:‘_h' rate, D::t:]_l'
i
. '
Burnley. . .. | 230 177 (iStretford .. S YO | 95
Farnworth .. 23-3 180 ||Wigan . - 27-9 165
Colne .. ool 2046 130 j{Widnesa .. .. 31-4 140
Nelson .. . 17-6 87

In wards of the same town, Stretford, two wards with
an approximately equal infant death-rate (108-111), had
birth-rates of 17:8 and 31-0 respectively. The lessons of
the experience of Lancashire were summarized as follows :—

A large family is not incompatible with a low rate of infant mor-
tality, and infant mortality may be excessive in communities having
small families. The relationship betw the two is complex. The
chief influence appears to be more that P the circumstances leading
to & higher standard of family life.than of the smaller number of ehil-
dren. In so far as the low birth-rate is the expression of a higher
standard of comfort it is likely to have associated with it a low infant
mortality. In vommunities in which, as in Farnworth, Burnley, and
Wigan, the standards of municipal sanitation and of domestic life
are of the low type found in many homes of miners and in some homes
of textile workers, & high birth-rate and an excessive infant mortality
are usually associated ; but the experience of Burnley shows that the
birth-rate may decline, while the rate of infant mortality remains
excessive.

In a later report (ref. p. 118) on child mortality 0-5, the
relative rates shown in the figure on page 119 were given.
It will be seen that there is a fairly close parallelism

between the death-rate among all children under & and the
‘birth-rate in successive periods; but, as shown more in

[ . s
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detail in Fig. 12, the same relationship between birth-rate
and infant death-rate only appears in the three most recent
quinquennia. J
Furthermore, the three curves represent the resultant of
multifarious experiences. They show the general trend of

,:L\wz
100 il
\\\\ ,
9
a0
80
‘%72
70
N
60
' Tss

1BN-75
1676-80
1881- 85
188690
1891-95
96-1900
1901-05
1906-10
1910-14

semmo |[nfant Death-rate Birth-rate == enem=Death-rate -5

Fia. 13.—Engiand and Walea: Comparable Relative Figurea of Legitimate
Birth-rato, Death.rate under § Years, and Infant Death-rate.

Notr.—In this figure, (a) 204° 6, the legitimate birth-rate per 1,000
married women 15-45 in 1871-75 = 100, (b) the death-rate, same
period, 640, under 5 years of age per 1,000 of population aged 0-5 =
100, and {¢) tho deaths of infants under one year old, 153 per 1,000
births = 100, are taken as starting-points, subsequent, rates being given
a8 proportional figures.

expericnoe ; but that this trend is not inevitable is indicated
by the following examples from the same report ;:—
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Note.—The death-rates quoted in the next lines are deaths 0-5
per 1,000 births, The birth-rates are per 1,000 of total population.

Birth-rate with h Child ~rate wi
i B ot L& Lo B rege. o0 Ol

Death- Birth- Death- Birth-

rate. rate. Tate, rate.
Inco-in-Makerfield | 288 35:7 Bolton. .. 200 21-8
Bilston .. e 237 34-6 Blackburn .. 202 21-8
Tipton .. | 222 34.2 Burnley .. o | 257 22-8
Shoreditch o 241 31-5 Preston .. . 226 23-9

The towns named in the second column are textile towns, in
which special causes of high child mortality prevail.
In the report just quoted I rema.rkec} —

N L]

Notwithstanding the general coincidence between declining birth-
rate and declining child mortality in recent years, the numerous
exceptions to this association do not justify the conclusion that restric-
tion of the birth-rate should play a part in the prevention of excessive
child mortality. There is no reason to doubt thet in the residential
towns and suburbs in which the association between low birth-rate
and low child mortality is most obvious, larger families would be
associated with & cvontinusnce of relatively low child mortality.

The preceding statistics have been quoted somewhat
fully, because they illustrate facts which health officers and
social workers will have to utilize in framing judgments.
They carry us as far as this : Mas§ statistics, like the above,
dealing with the whole country, with a single town, or even
a single ward of a large town, are not finally conclusive in
determining whether there is‘intrinsic relationship between
large families and & high child death-rate. They show, on
the other hand, that any influence of large families in causing
an excessive child death-rate often_ is submerged in the greater
effect of other influences causing reduced child mortality.

The nearest approach to trustworthy figures on this point
is in Dr. Stevenson’s statistics (ref. p. 96) His pre-
liminary results were published in the Annual Report
of the Registrar-General, 1911, and are summarized in the
table on page 121. In the first five of these groups
fertility rates and infant death-rates’ vary in the same
direction. These are average results, to which, as already
indicated, many exceptions occur. But as remarked by me



BIRTH-RATE AND INFANT MORTALITY 121
in the Annual Report of the Medical Officer of the Local

Govefpment Board, 1913-14, p. xxix :—

In t\'xe textile industries, employing 3-4 per cent. of the total male
and 4-4'per cent. of the total female population of England and Wales,
aged 10 and upwards, fertility and infant mortality vary widely in
opposite directions ; and among agricultural labourers, who number
4:6 per cent. of the total male population aged 10 and upwards, the
infant mortality is very low, with a nearly average rate of fertility.
Miners, who compose 8+7 per cent. of the total male population aged
10 and upwards, have an excessive infant mortality, and a fertility
excesding to a still greater extent the average for the whole country.
The figures quoted above appear to be consistent with the view that,
outside the range of extreme poverty, there is no unavoidable relation.
ghip between a high birth-rate and a high rate of infant mortality.

FERTILITY RATES AND RATES OF INFANT MoORTALITY IN DIFFERENT SOCIAL
STRATA.—{PERCENTAGE DEviaTiON FROM CORRESPONDING RATES ¥OB

ENGLAND aND WALKS.)

— |y
Per Cent. Per Cent,
8 Upper and middle cless .. - —39
1L Intermediate clasa . —-19 —-15
III, Skilled workmen . — 8 —10
IV, Intermediate clasas -2 — 3
V. Unskilled workmen 431 +-22
YL Textile workers —23 +19
VIL Miners . v +42 +28
VIIL Agricultural labourers -1 —22
All classes 100

100

Dr. Stevenson (ref. p. 96) considers the relationship of
child mortality to fertility as both close and complex, and
regards it as in some measure reciprocal ;: “ It seems probable
that in many cases children die because many are born, and
that many are born because comparatively few survive.”

Summary.—Although numerous facts have been adduced
pointing to the conclusion that the relation between large
families and excessive infant mortality is not inevitable, the
two in actual experience en masse are associated. Thus the
:massed statistics of the Fertility Census Report show a
'mortality about five times as high for the largest families as
for the smallest : and M. March has shown that in France
the rate of mortality of the first-born in families which sub-
'sequently become large families is much greater than that of
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the first-born of relatively small families (Journal of the Royal
Statistical ;S'omety, May 1920, p. 402). \(But on this see p. 562.)
The contentiorn in the preceding pages is that, given satis-
factory social and sanitary conditions, including arrangements
for adequate care of young children, and assuming the higher
standard of knowledge and conduct which is rapidly being
secured, the difference in mortality experienced by smaller and
larger families should cease. The factorsinvolved are numerous
and as in the analogous problem of poverty, it is possible,
by removing some elements in the complex of factors, to
reduce materially, if not to remove entirely, the relationship
between a high birth-rate and a high rate of child mortality.



CHAPTER XI
REGISTRATION OF SICKNESS

THE registration of sickness as well as of deaths is required
in the interest of public health, and to determine the risks
in sickness insurance schemes,

A necessarily imperfect as well as a belated view of the
prevalence of disease is obtained from the registration of
deeths alone. The medical officer of health would have an
increased power of protecting the public health if he could
by early information of every case of preventible disease
track its development and progress, and adopt measures of
prevention. Dr. Lyon Playfair in 1874 emphasized the
importance of registration of sickness in these words: *The
record of deaths only registers, as it were, the wrecks which
strew the shore, but it gives no account of the vessels which
were tossed in the billows of sickness, strained and maimed
as they often are by the effects of recurrent storms. Regis-
tration of sickness would tell us of the coming storms, and
enable us to trim our vessels to meet them.”

Mortality statistics necessarily * ignore all that precedes
the close of life,” and the medical officer of health, who only
knows of fatal cases of preventible diseases, is to a large
extent in the impotent position of a mere recorder of events.
The prevalence of a given disease cannot be gauged with
absolute accuracy in the absence of registration of each case
of the discase, except when, as in hydrophobia, the disease
i3 &lwa.ys fatal.

It is fallacious to assume any fixed ratio between sickness
and mortality, The falality of a given snfectious disease
taries greally in different outbreaks under varying circum-
stances. The highest ratio of sickness is occasionally found
associated with a favourable rate of mortality. Thus cholera
may be less fatal towards the end of an epidemic than at
its beginning ; so & conclusion drawn simply from the death

m
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returns might easily exaggerate the diminution in the pre-
valence of the disease. Scarlet fever, again, varies greatly
in fatality in different places and at different periods in the
same place. There are some diseases, again, the knowledge
of which is desired (because they may simulate more serious
conditions or for other reasons), but which are seldom fatal
(except in some cases, through secondary consequences), as
quinsy, mumps, chicken-pox.

‘Mortality statistics necessarily ignore everything that
precedes the close of life. They are silent about the large
mass of common sickness, which, although it may disable a
man, is not “unto death.” From the standpoint of the
commonwealth and the common health; sickness is more
important than death ; for it is the amount and duration of
sickness rather than the mortality from it which have most
importance as influencing the prosperity of a community.
Or as Charles Dickens has stated it: “ It concerns a man
more to know the risk of the fifty illnesses that may throw
him on his back than the possible date of the one death
that must come. We must have a list of killed and of the
wounded too ! 7’} ,

Local returns of disabling sickness of every description
would not only enable us to deal promptly with epidemic
disease, but would also throw light on the influence of season
and climate, of social conditions, and of trades and manu-
factures on health. '

It is evident that even were it posmble it is not requisite,
to know of every ¢ase of sickness. The lines of demarcation
between health and sickness' are ill-defined, and it would be
necessary to limit returns to disabling sickness.

The History of - Attempts to Establish Registration
of Sickness.—The complete history of the various stages of
advocacy of & national system of registration of sickness,
and the local attempts that have been made to carry it into
effect, has never been written, though & brief outline will be
found in & paper by me on ‘‘ A National System of Notification
and Registration of Sickness,” and in a more recent paper
by Dr. Dudfield (Journal of the Royal Statistical Society, vol. lix,
part i, and vol. lxxxvi, part ii).

Proposals for the public registration of disease were made

1 AUl the Year Round, vol. iv, pp. 227-8.
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1t the beginning of the eighteenth cenfury, and were urged
by Dr. Rumsey and others in later years. Sir B. W,
Richardson appears to have been the first to initiate a system
»m voluntary lines in 1855, and the Metropolitan Association
»f Health Officers in 1857 organized returns of sickness
ittended at the public expense. In 1860 Dr. A. Ransome
ind others organized a similar system in Manchester and
alford. Various other attempts followed, with some
sartial success; and Dr. Farr, in the Supplement to the
Registrar-General’s Thirty-fifth Annual Report, made the
ollowing remarks which summarize the benefits then regarded
8 likely to be derived from registration of sickness :—

The reports of the existing medical officers are of great practica
ralue, and will become more valuable every day. What is wanted is
i stafl officer in every county or great city, with clerks, to enable him
o analyse and publish the results of weekly returns of sickness, to be
irocured from every district ; distinguishing, as the Army returns do,
he new cases, the recoveries, the deaths reported weekly, and the
iationta remaining in the several hospitals, dispensaries, and work-
wousea, These eompiled on & uniform plan, when consolidated in the
netropelis, would be of national concern. It has been suggested that
he returns of sicknees should, to save time, be sent to London, and
here analysed on & uniform system, as the causes of death are. That
rith the present postal arrangements is quite practicable. The thing
b aim at ultimately is a return of the cases of sickness in the eivil
wpulation as complete as is now procured from the Army in England.
t will be an invaluable contribution to therapeutics, as well as to
ygiene, for it will enable the therapeutists to determine the duration
nd the fatality of all forms of diseass, under the several existing
ystems of treatment, in the various eanitary and social conditions of
he peeple. Illusion will be dispelled, quackery, as completely as
strology, suppressed, a science of therapeutica created, suffering
iminished, life shielded from many dangers. The national returns of
nsed and of causes of death will be an arsenal which the geniua of
inglish healers cannot fail to turn to account.

The subjeot of a ‘ National System of Registration of
Jisease ’ appears to have gradually dropped into abeyance.
t was blessed by medical men and sanitarians and Secretaries
f State, but no practical steps were taken.

The Compulsory Notification of Infectious Diseases.
-The leaven of the protracted agitation in favour of such
»gistration was, however, at work, Medical officers of health
\ various parts of the country complained that their pre-
entive measures were belated, owing to the fact that
sidemio diseases had obtained a firm foothold before the
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occurrence of fatal cases brought them under their cogni:
zance. Gradually the idea of.compulsory notification of
infectious diseases, as the most urgent branch of a national
system of registration of diseases, came to the front. Such
notification of infectious diseases became actual fact in a
characteristically British fashion. The experiment was
allowed to be made by those towns desiring to make it. In
September 1877 the first local Act for enforcing: the com-
pulsory notification of the chief infectious diseases came
into operation in Bolton, Lancashire. This example was
followed by other towns, and the adoptive enactment of the
Infectious Diseases (Notification) Act in 1889 was followed
by a rapid adoption of the Act by urba,n and rural sanitary
authorities throughout England.

Information now Available, or that could be made
Available.—1. A complete statement of! notifiable infectious
and other diseases, more fully described in the next chapter,
is now obtainable.

2. 1t is desirable that all cases of sickness occurring among
the parochial poor in each district should be periodically reported
to the medical officer of health, and tabulated summaries of
these statistics prepared for use according to a scheme, the
scope of which might gradually be extended.

At first it would proba.bly be wise to limit the return to
total new cases treated in the period, whether at home or in
one of the many Poor Law institutions ; but there are obvious
advantages in obtaining by this means information respecting
the amount and localization of special diseases like rheumatic
fever or pneumoma., to be.made the subject of special
investigation.

3. There is needed the 1mpoa1t10n of the duty to send
periodically to the medical officer of health a statement of
the number of new in-patients and out-patients treated at
every medical institution, with particulars limited as sug-
ges\h\ed above for parochial patients. .This would necessitate
makmg it obligatory on the managing bodies of all voluntary
institutions for the treatment of the sick to keep accurate
records &f all cases treated at these institutions, in readiness
for the refurns to be made &3 above. .

A usef step in this direction has been taken in an mterlm
report issued\in July 1922 by the Voluntary Hospitals Cor-
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mission on ‘‘ Uniform Systems of Accounts,” which recom-
mends that in future no hospifal shall be recommended for
& grant under King Edward VII Hospital Fund, unless the
Committee of Management undertake to keep such form of
account as the local Hospital Committee may require. They
give the following form, in addition to a detailed form for
expenses under various categories. The form gives a useful
basis for more detailed medical statistics, which we may
hope will gradually be supplied.

STATEMENT A8 TO0 BEDS AND PATIENTS,
For the Year ended December 31, 19 .

Precoding Year under
Year Review
19 . 18 ,

{1} Number of beda avmlahle for use at 3131;
December ..

(2) Average number of Patients reasident
daily (aa counted and recorded daily,
totalled, and divided by number of
daye in the year) .

(3) Number of In-Patients in the Hoapntal
at boginning of year.

{4) Number of In- Putxente ndmxttaed dunng
year ..

(5) Number of In-patientsin the Hospltal
at the end of the year ‘e

{8) TotAl number of New Out- Pauenu dur.
ing the year .

(7) Total number of Qut.Patient atbend
ances during the year ..

Tabulation of Information in Relation to Population
at Risk.—Although the tabulation of hospital statistics is
desirable, they cannot be regarded as useful in comparing
the vital conditions of one community with those of another,
unless in each instance the population from which the patients
are drawn is known and unless the extent to which hospital
provision is utilized and the methods of selecting patients
are fairly equal in the two communities. The non-surgical
part of & hospital experience gives a useful clue to the chief
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acute disabling illnesdes, while that of a Poor Law infirmary
shows the chronic disabling illnesses of a community. The
Army and Navy Medical Statistics present the ideal from
the standpoint of exact knowledge of lives at risk and com-
‘plete knowledge of cases of illness,

It does not follow that when the population served by a
hospital cannot be ascertained these statistics have no epi-
demiological or social value. On this point see the refer-
ence to Dr. Guy (p. 314), In the Milroy lectures given
by me (Lancet, March 1895) on “The Natural History of
Rheumatic Fever,” the annual statistics of this discase as
treated in hospitals for a series of years in this and other
countries were utilized on the assumption that the proportion

Number of cases of rheumatic fever X 1,000

™

Total medical cases a.dmit‘ted

would form a rough index year by year of the amount of this
disease in a given district. The assumption was not strictly
acourate, but it sufficed to enable important conclusions to be
reached concerning special epidemic years, as to the inverse
relation between the amount of rheumatic fever and the
annual rainfall in a number of countries, and as tc the
parallelism of the curves of chorea and rheumatic fever, ete.
One could distrust the ratio as an accurate index of the
sickness-rate, while having confidence in it for acute annual
differences in the curve plotted from the rates, especially when
the year of these differences coincided in a number of curves.

National Insurance Statistics.—In 1921 the number’
of insured persons in England.and Wales entitled to medical
benefit was about 12,680,000, or 335 per cent. of the total
population. These insured persons when sick are entitled to
such .medical services requiring only ordinary competence
and skill as the 12,079 doctors whose names are on the
panel; i.e. nearly one-half of the medical practitioners in the
country, can supply. It appears that something like 60 per
cent. of the insured patients receive medical treatment during
a year, which implies that one-fifth of the population of the
country is seen by an insurance doctor at least once in the
course of each year.

A record is expected to be kept of each patient, and the
annual expenditure of some eight millions.of public money
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in the provision of medical treatment * requires accounting
for in some permanent though simple form * (Ministry of
Health, Chief Medical Officer’s Annual Report, 1921, p. 43).
Friendly Societies or branches of these are seldom confined
to one industry, and apart from this members not infre-
quently change occupation. Unless an almost impracticable
amount of bureaucratic supervision is maintained, statistical
returns of sickness are almost certain to be classified occupa-
tionally according to the insured person’s occupation at
entry, while his illness will be entered in accordance with
the doctor’s preliminary diagnosis! As regards duration of
sickness two attacks which happen to be separated by less
than twelve months constitute one attack for purposes of
benefit. It remains to be seen whether the unwieldy mass
of medical material of very variable value under the National
Insurance Act can be utilized in present circumstances (see
also p. 149).

To make such material useful, its severe limitations must
be borne in mind. Like all vital statistics, sickness returns
must be stated in age-groups and separately for the two sexes,
and the population among whom the sickness occurred must
similarly be divided. If confined to one locality, sickness
statistics fulfilling the above conditions are likely to be feeble
because of smallness of numbers. If random samples of
larger groups are taken, there is some risk that the samples
may not be truly random. A still more serions difficulty is
that, each case is apt to be classified according to the first
and tentative diagnosis; and we may therefore agree with
Sir A, Watson (discussion on Mr. Rusher’s paper, quoted
p. 149) that this is “not the proper material on which to
build a huge statistical superstructure.”

In America a number of interesting attempts at sickness
registration have been made.! At the 1880 and 1890 censuses
sickneas and death data were collected by the enumerators.
From these elaborate tables were compiled. A similar pro-
cedure was urged when preparations were being made for
the 1861 oensus in England and Wales, and Miss Florence
nghtmgnle supportod the proposal exprebsmg the doulkiful
opinion that *“ where there is error, the error is uniform . . .

! Ses “Some Essentials of Sickness Statistics,” by Edw. W. Koptf

(Pmeom‘mgc of ths Casualty, Actwarial and Statistical Sacisty of America, 1917).
9
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and corrects itself.” At the American census of 1910
statistics of sickness were abandoned. =

That & census of sickness is practicable has been demon-
strated by Drs. L. K. Frankel and L. I. Dublin, of the
Metropolitan Life Insurance Company, New York. Through
their numerous local agents they have successfully organized
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Boston during the Week of July 17, 1916, per 1,000 Living at the

Agea Specified.
geven sickness surveys in representative American communities.
Thw reports on two of these, for Rochester in New York State,
and for North Carolina, have been published in the reports
of thie Pnited States Public Health Service. The survey of
Bostén,” Massachusetts, may be taken as an example of the
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method of sampling adopted. Over 300 men were employed
in the survey, which tock place in two weeks in July 1916,
20,497 families living in all parts of the city, comprising 97,259
persons, being canvassed, or 13 per cent. of the estimated
population of the greater city. The sickness-rate, 2 per
cent., was fairly constant in the several districts. Ninety-two
per cent. of the persons sick were disabled for work., The
proportion of the total sick receiving hospital treatment was
17-7 per cent. a8 against 2-4 per cent, in North Carolina
and 10:7 per cent. in Rochester. The number of males and
feuales sick at each age period are shown in Fig. 14. The
consistent increase of sickness-rates with age is good evidence
of the substantial character of the material. It is not neces-
sary to disouss the kinds of illness discovered, which are set
out in tables. Up to the date of the inquiry over one-quarter
had been ill less than a month and nearly half less than six
months. Of the total cases 73 per cent. had medical attend-
ance, as compared witk 61 per cent. in Rochester and
62 per cent. in North Carolina, nearly two-thirds being under
the care of private physicians. )

To seoure the success of such a local census of sickness,
a thorough publicity campaign is required, and the co-opera-
tion of local officials is important.

The Framingham Experiment.—The Metropolitan Life
Insurance Company gave $100,000 for a community health
and tuberculosis demonstration to be oonducted by the
National Tuberculosis Association of America, under the super-
vision of a special national committee. Framingham, in
Massachusetts, a town with a population of 17,000, of whom
20 per cent. were foreign born, was selected for this experiment,
and the work was begun in April 1817 by a sickness census.
Fourteen agents and 20 nurses were employed to obtain the
house-to-house information asked for on a special census
form, and at the visit by these agents a free and thorough
medical examination by special physicians at the Community
Health Station was offered.

Of the 1,435 families, comprising 6,582 people, enumerated
at the cemsus, 649 were later examined medically, entirely or
in part. At the census 6-2 per cent. of the persons enume-
rated were reported as sick, which is nearly three times as
high ss the number reported in the census inquiries named
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in the preceding paragraphs. Probably the intensive publicity
campaign and a more liberal interpretation of sickness account
for the difference,

At the census 38 cases were recorded as being tuberculous
or possibly so ; and it is convenient to give here the statistical
findings as to tuberculosis during the subsequent three years’
working of the scheme, which comprised a most thorough
medical and hygienic programme. Nearly 1 per cemnt. of
the persons examined as the result of * medical examina-
tion drives,” -offering free roedical examiners to all comers,
were found to be suffering from active tuberculosis, and over
1 per cent. more were arrested cases. If this be assumed
to hold good for the entire town, then there should be 9 or
10 active cases during the year to 1 registered death. It may
be, however, that some degree of selectmn was at work,
persons doubtful of their health beingimost likely to seek
examination. The demonstration showed that 2 hospital
beds were required for each death from tuberculosis. The
tuberculosis death-rate in Framingham was 93 per 100,000
in 1917, 79 in 1918, and 76 in the first five months of 1919,
The period is too short to draw valid conclusions as to the
effect of the complete and contivuous anti-tuberculosis
campaign on the tuberculosis death-rate, and it is satisfactory
that the experiment is to0 be tontinued for a further series
of years, and probably repeated in other centres.

Hospital Statistics.—As an example of the use that can
be made of hospital statistics, Dr.'F. H. Hoffman’s Statistical
Experience Data of the Jokns Hopkins Hospital, 18921911,
should be consulted. It contains an historical study of some
endeavours -to utilize medical experience. It has been
published as - Public Health Reprint, No. 42 (Government
Printing Office, Washington, D.C.).



CHAPTER XII

THE COMPULSORY NOTIFICATION OF INFEC-
TIOUS AND OF SOME OTHER DISEASES

IN Great Britain the reporting of births or deaths to the
Registrar of Births and Deaths is known as regisiration ;
reporting of births or of cases of sickness to the medical
officer of health—or, in the case of certain industrial diseases,
to His Majesty’s Inspector of Factories—is called notification.
In the first case, a register is kept of each event recorded ;
in the second, this is done also, but it is not a legal duty,
and the chief function of notification is fulfilled when
appropriale inquiries concerning the case in question have
been made and recorded.

The notification of births is discussed on page 76.

The notification of each case of the chief infectious diseases
originated as indicated on page 125. The machinery for securing
it, for those towns which had not already applied compulsory
notification by local Acts, was provided by the Infectious
Disease (Notification) Act 1889, which enabled any sanitary
authority to make notification compulsory. In 1891 similar
powers were applied in London, and in 1899 a general Act
was passed enforcing the terms of the previous Act in every
administrative area.

The exact form of compulsion is as follows :—

Method of Notification.—Where an inmate of any build-
ing used for human habitation within a district to which
this Act extends is suffering from aa infectious disease to
which this Act applies, then, unless such building is & hospital
in which persons suffering from an infectious disease are
received, the following provisions shall have effect :—

(a) The bead of the family to which the patient belongs,
and in his default the nearest relatives of the patient in the
building or in attendance on the patient, and in default of
such relatives every person in charge of, or in attendance on,

153
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the patient, and in default of any such person the occupier
of the building, shall, as soon as he becomes aware that the
patient is suffering from an infectious disease to which this
Act applies, send notice thereof to the medical officer of
health of the district.

(b) Every medical practitioner attending on, or called in
to visit the patient, shall forthwith, on becoming aware that
the patient is suffering from an infectious disease to which
this Act applies, send to the medical officer of health for
the district a certificate stating the name of the patient, the
situation of the building, and the infectious disease from
which, in the opinion of such medical practitioner, the patient
is suffering.

Every person not complying with the above requirements
is liable, on conviction, to a fine not excaedmg 40s.; pro-
vided that if a person is required as abeve to notify only in
default of some other person, he shall not be liable to any
fine if he satisfies the Court that he had reasonable cause to
suppose that the notice had been duly given.

A fee is payable to the medical practitioner for every
case thus notified. The form of certificate on which notifi-
cations are made is shown on the opposite page.

For cases ocewrring in London, the doctor is required to
state if the patient is an inmate of a hospital, the place
from which and the date on which he was brought to
hospital ; he is also required to state whether the 'case
ocourred in his private pra.ctme or not.

The form of certificate gives a list of dmea.ses which at
present are compulsorily netifiable.

In most other countries notification is raquu'ed mthout
payment of a fee.

' History of Notification in U.S.A.—Much information
is given in Dr. Trask’s brochure on Vital Statistics (Govern-
ment Printing Office, Wa.shmgton 1914). The State Board
of Health of Massachusetts in 1874 inaugurated a plan for
the voluntary weekly notification of prevalent diseases, and
over 100 physicians responded. Dr. Draper, who was in
charge of :the bureau collecting this information, said:
* Sanitarians . . . know how much greater would be their
power to protect the public health if data of the local develop-
ment. and progress of disease were promptly afforded to
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them. . . . In a still broader sense they see the great advan-
tage which would result from the opportunity to study the
rise and fall of epidemics, and the development of diseases
whose cause lies in local and preventable conditions.” In

BCBEDULE A.
No,
{NoN-METROPOLITAN. }
NOTIFICATION OF INFECTIOUS DISEASE.
To the Medical Cfficer of Health for the....... Genaaaens of....... raersee
. I hereby Certify and Declare that, in my opinion
an inmate of 3 ... ...l LI
issufforing from . . ..o iiieiianrenrrirriecossaecratancarnerancaaneonns
Age of Patient ......vvvrvrinireanennes SeX tiicinincinniinn

Date of onset of the disease ....vviveiensercscnreress 18,

The following ADDITIONAL PARTICULARS to be given IN THE CASE OR—

TUBERCULOSIS =
Localization of the diBeass® ......cciuveiieecvatiarsiionnnrcsnians
Ocoupation ....socovvrvenrsrnnnas WerrEesassesetEEr et ust ety
Usual place of residence ..........00.n. e rrereetassaeanteransaan
{if other than 8bove) ........vvivveveriasarnnns Srtsraees vereens

OPETHALMIA NEONATORUM ;:—
Date of Birth ........
Name and Addresa of
parent or other per.
son (if any) having

charge of child.
MEASLES OR GERMAN MEASLES !
Date of first appearance of rash ................. N | N
Bigned...iiiiiiiiiarartiaiariarstcacanans
Medical Practitioner.
Address .........iieiiiiiisinaains
Dated this....iovanviarrracan, day of......... e « 19

! Name in full of psrson suffering from dissase,

¥ Number or name of the house, and name of the strest or road, and parish
or place, whare person is resident. In the oasa of a ship, boat, tent, van,
shed, or other similar structure, the name or doescription of the dwelling
and the nameé of the place where it is situate should be given. The particulars
given should be sufficient to enable the address to be promptly found.

% Name of disease.

4 Here state organ or part affected,

1876 a similar system of obtaining postal-card information
from physicians in the State of Michigan was organized by
Dr. Henry B. Baker, who for many years did admirable
pioneer work; and in 1883 Michigan made it obligatory on
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householders, etc., to notify. to the health officer infeotious’
diseases da.ngermm to the public health, In 1884 a similar
law was passed in Massachusetts. -‘This mqu.lred physzcm.?s
ag well as householders to notify.

Each of the 49 States makes its own laws, and there/ is
therefore some divergence in requirements; but as a fule
the attending physician is required to notify to the local
health officer who transmits the information to the State
Health Department. Dr. Trask Zives (1914) the following
list of notifiable diseases and the number of States in which
each is notifiable :—

Actinomycosis - .. 6| Rabies . o .. 10
Anthrax - - .. 15 | Relapsing fever ‘e 4
Barber’s itch .. 1| Rocky Mountain spotted fever 3
Beriberi .. .. .. 3| Scabies ; .. 1
Cancer ++ 3] Scarlet fever .. 7 .. .. 45
Cerebrospinal memngms .. 29 | Septic sore throat .. N |
Chagres fever . .. 1 |-Smallpox . - .. 49
Chicken-pox .. s .. 21 | Syphilis - . .. 6
Cholera (Asiatie) .. ~ .. 41 | Tetanus . .. 8
Colibacilosis .. . .. 1] Tetanus mfa.ntum . .1
Dengue o . .. 8 [ Trachoma .. .. .o 11
Diphtheria .. .. .. 48 | Trichinosis .. . .. 8
Dysentery .. .. 3 | Tuberculosis: -
Echinococcus disease 1 All forms .. ..o 29
Epidemic dysentery 6 | - Communicable forma o1
Amebic dysentery .. 2 Laryngeal .. - .. .. @8
Erysipelas . “ 6 Pulmonary - .. .. 10
Favus . 2 | Typhoid fever . .., 35
Flla.nasls 1 | Typhus fever - .. .. 81
Follioular eonjunchwtzs 1 | Whooping cough'. .. ..o2T,
German measles 8 | Yellow fever . .. © .. 8B
Glanders 13 | Venereal diseases .. 2
Gonooooeus infection . b |'Mental deficiency (meludmg
Hookworm disease .. v ;7 . epilepsy) 1
Impetigo contagiosa. . 1 Occupa.tmnal diseases :
Leprosy o 28 Arsenic poisoning oo 12
Malaria 9 Brass poisoning ' .. 5
Malta fever 1 Carbon monoxide pomonmg 1
Mensles . 31 Lead poisoning .. oo 147
Mumps . 7 Mercury poisoning oo 12
Ophthalmia neonatorum 14 Natural gas poisoning .. 1
Pa.mgom.mmsm (lung fluke Phosphorus poisoning .. 12
disease) - , . 2 Wood alcohol po:somng &
Paratyphoid fever 3 Naphtha poisoning 1
Pellagra - .. ‘e .. B B:sulphlde of o&rbonpomon-
Plague . . .. 28 ing <1
Pneumonia .. . . 11 Dmntrobenzme pomomng 1
Poliomyaslitia . . . .. 28 Caisson disease (oompresaed
Puerperal fever e s & air illnesa) - .. iz
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The conditions under which these and sometimes other
diseases are notifiable in the wvarious States are set out
in Reprint No. 510 from the Public Health Reports
(Washington, 1918). .

At a conference between State and Territorial Health
Authorities and the United States Public Health Service
held in June 1916, a * Model State Law for Morbidity
Reports ** was adopted, comprising the following summarized
conditions ;— ,

1. The following diseases and disabilities to be made
notifiable ;—

Grovp I.—INrFECTIOUS DISEASES,

Actinomycosis, Ophthalmia neonatorum (con-
Anthrax. junctivitis of new-born in-
Chicken-pox. fants).
Cholera, Asiatic (also cholera | Paragonimiasis (endemic hamop-
nostras when Asiatio cholera tysis).
is present or its importation | Paratyphoid fever.
threatened). Plague
Continued fever lasting seven | Pneumonia (acute).
days,’ Poliomyelitis (acute infectious).
Dengue, . Rabies.
Diphtheria. Rocky Mountain spotted (or tick)
Dysentery : fever.
(a) Amabic. Scarlet fever.
(b) Bacillary. Septio sore throat.
Favus, Smallpox.
German meaasles, Tetanus.
Glanders. Trachoma.
Hookworm disease, Trichinosis,
Leprosy. Tuberculosia {(all forms, the organ
Malaria. or part affected in each case
Measles. to be specified).
Maeningitis : Typhoid fever.
(a) Epidemic cerebrospinal. Typhus fever.
(b) Tuberculous, Whooping cough.
Mumps. Yellow fover.

Group II.—QocoraTroNaL Diszases anp INJuriEs,

Areenio poisoning. Bisulphide of carbon poisoning.
Brass poisoning, Dinitrobenzine poizoning,

Carbou moncxide poisoning. Caisson diseass (compressed-air
Lead poisoning. illness).

Muro poisoning. ! Any other disease or disability
Natural gas poisoning. contracted as & result of the
mesphorun poisoning. vature of the person's em-
Wood aloohol poiscaing. ployment.

Naphtha poisouing.
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Grovr IIL—VENEREAL Diszases.
Gonoooocus infection. | Syphilis.

Group IV.—DisessEs or UNENOWN ORIGIN.
Pellagra. ,/ | Cancer.
2. Ea.ch‘physician_ who treats or examines any person
afflicted “with or suspected to be suffering from any one of
the notifiable diseases shall immediately report such case of
notifable disease in writing to the local health suthority
having jurisdiction. Said report shall be forwarded either
by mail or by special messenger and shall give the following
information :—

(1) The date when the report iz made.

(2) The name of the disease or suspécted disease.

(3) The name, age, sex, colour, occupation, address, and
school attended or place of employment of patidnt.

{4) Number of adults and of children in the household.

(5) Source or probable source of infection or the origin
or probable origin of the disease.

(6) Name and address of the reportmg physician.

Further conditions as to promptitude of notification,
etc., are imposed- for smallpox, diphtheria, cholera, yellow
fever, etc.; and it is required, ‘in the case of diphtheria,
typhmd fever, scarlet fover, or sept.m sore throat that the

physician shall state whether the patient or any member of
his household is engaged in the handling of milk.

3. If there is no physician in attendance, the reporting
of swollen eyes or an unnatural discharge within two weeks
of birth is required from the midwife or attendant.

4. Teachers of day or Sunday schools are required to
notify suspected cases of notifiable diseases.

Venereal Diseases.—In a large proportion of the States
venereal diseases have been made notifiable, an experiment
_which is still on its trial. In England there is no notifica-
tion of venereal diseases, except ophtha.lmm of the new-born,
which is chiefly gonorrheeal in origin. A large proportion of
the total cases of venereal diseases, however, are treated at
public clinics, and in respect of these some of the practical
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advantages of notification are secured. It is likely that in
present circumstances compulsory notification would lead to
much concealment of cases, and thus defeat the object
aimed at. ) ‘

Notification of Tuberculosis.—This in many areas is
much delayed, and a considerable number of cases fail to be
notified. The explanation of this belongs largely to the
sphere of public health administration.

Notification of Sickness in the Great Industries.—
The chief weakness in the sickness statistics of Friendly
Societies, so far as they are available, is that they give little
or no information as to—

(1) The amount of sickness in defined industries, or, what
is even more important, as to—

(2) The amount of sickness in particular branches of great
industries.

Friendly Societies and branches of Friendly Societies are
rarely confined to an industry. Changes in occupation cause
a further difficulty.  The occupation of each person under
the National Insurance Aot must be stated by him at entry ;
but motives of administrative economy have prevented a
continuous record of occupation. It seems almost impractic-
able to evolve satisfactory statistics of sickness, and especially
of causes of sickness, under the National Insurance Act with
present centralized conditions. No such statistics would
possess much value unless they clearly differentiated and
stated sickness in terms of the population at risk in different
age-groups. Certain diseases are made notifiable by Section 73
of the Faotory and Workshop Act, 1901, superseding an
earlier Act. The duty to notify devolves on the medical
practitioner attending the patient as soon as he believes
that the patient is suffering from a notifiable disease which
has been contracted in any workshop or factory. The noti-
fication is to be sent to the Chief Inspector of Factories,
Home Office, London. The occupier of every factory or
workshop is required at intervals of from one to three years,
a9 prescribed, to send particulars of the age, sex and occupa-
tion of all persons in his employment. This makes it practio-
able to obtain exact statistics of the incidence of noti-
fiable diseases. The chief diseases thus rendered notifiable
Bre =
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Lead poisoning,
Phosphorus poisoning,
Arsenic poisoning,
Mercury poisoning, eontracted in any
Anthrax, ¢ factory or workshop.
Toxic jsyndice,
Epithelivmatous ulceration,
me uleeration,

o

xic jaundice” i3 defined as jaundice due to tetra-
chlorethane or nitro dr amido-derivatives of benzene or other
iSonous substances. ** Epitheliomatous ulceration » is such
ylceration due to tar, pitch, bitumen, mineral oil or paraffin,
or any compound, product or residue of any of these sub-
stances,

“Chrome ulceration” is such ulceration due to chromic
acid or bichromate of potassium, sodium or ammonium, or
any preparation-of these substances. ! |

The industrial diseases motifiable in parts of the United
States are enumerated on page 136.

Objects of Notification.—1. Action for preventing the
spread of an infectious disease, for agcertaining its source,
and so far as practicable for inhibiting the action of the
infecting cause, depends largely on complete and prompt
knowledge of each case of the disease. This rule applies
whether the source of infection is human, e. -8« &0 undetected
case of the same disease, or whether it is water or milk *
infected by discharges from an infectious disease, or whether
some other source of infection is involved. N

The notification itself has a limited statistical value. Its
importance depends on the extent to which administrative .
control of the notified disease can be and is exercised. This
applies equally whether sma.llpox or tuberculosis is concerned,
though the work involved in the la.tter case has & wider social
range than in the former. *

2. In tracing “the source of an epxdemm disease, it is
important to have all the links of evidence. The absence of
information as to a proportion of the cases may lead to
failure in the investigation.

3. Much value attaches to the educational influence upon
parents, householders, teachers, etc., and the still greater
educational effect upon the members of local authorities, of
the inspections resulting from notification. The constant
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reiteration of the lessons taught by notifications hag gradually
and increasingly stimulated local authorities in the discharge
of their duties.

4. Even if compulsory notification of infectious diseases
had not prevented radiation of disease from & single foous of
infection, and had not led to the discovery of a single evil
condition competent to produce further disease, the con-
tinued operation of the Act would be desirable from a wider
standpoint. A mass of information as to the seasonal,
annual, epidemic, and cyclical prevalence of the chief infec-
tious diseases is being accumulated such as has never pre-
viously been possessed by epidemiologists. As the first
condition of success in the prevention of disease is knowledge
of its natural history—its epidemicity, its relation to age and
sex, to social and industrial conditions, to the complex
meteoroclogical conditions embodied in the words “season
and climate "—such an accumulation of information may
be expected to bear practical fruit. Medical officers of health
are ceasing to be empiricists, concerned only with the enforce-
ment of general cleanliness, and of measures of isolation and
disinfection, when cases of infectious disease arise. They
are concerned not solely with individual cases of disease, but
also with the conditions producing and controlling entire
epidemics. It is in this branch of their work that know-
ledge is as yet imperfect, and our hope of arriving at a
less empirical conception of the causation of each infectious
disease, and through that of its prevention, depends largely on
the accumulation of accurate and complete information as
to each epidemio and inter-epidemio period, and on the
coliateral study of the personal and environmental conditions
associated with these periods.

Effect of Notification of Infectious Diseases on Their
Prevalence.—Attempts have frequently been made to assess
the value of notification as a sanitary instrument. Evidently
it oan have no value per se, unless by its means laws of
epidemic prevalence are discovered, thus inoreasing means for
control, Its direct utility depends on the extent to which
the circamstances of every notified case are investigated,
control over it exercised, and the notified case made the
centre from which the search for overlooked or * missed ™
cased of the same disease may be begun. Even then there
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is always risk of overlooked cases, though this does not ]usmfy
negleob of such action as is practicable.

It is doubtful whether the conditions admit of appeal to
figures in comparing areas with and without compulsory
notification of a particular disease.

It is hardly possible that the periods and places com-
pared should fulfil an indispensable condition when compari-
gons are instituted, viz. that other things shall be equal.
Notification is but a means to an end. In some towns the
information furnished by it has been made the basis of active
and persistent preventive work, while in others this has not
been so. The guestion is mixed up also with that of hospital
accommodation and isolation. There mey be no immediate
good results from notification if the patients notified cannot
be properly isolated. (

Furthermore, after such a disease as mea.sles or scarlet
fever has gone unchecked through a town it exhausts the
supply of persons prone to these diseases; and apart alto-
gother from any administrative control some years may
elapse before susceptible persons have accumulated. In
addition, there are cyclical influences, the nature of which is
imperfectly known, but which have important bearings on
the prevalence of a given disease. So that neither, on the
one hand, the comparative absence of a given infectious
disease since notification came into force, nor, on the other
hand, its inoreased prevalence, nécessarily proves the utility
or inatility of notification. -

In sttempting comparisons of death-rates from a par-
ticular infectious disease between periods before and after
compulsory notification’was enforced, the following precan-
tions musb be particnlerly regarded :—

(1) Avoid average statements for groups of years. In
treating of epidemic diseases no method is so likely to con-
ceal the truth as this. In connection with smallpox
statistios it has led, to numerous errors. In other infeetious
diseases it is frequently quite practioable to show an increase
or a deorease of prevalence or mortality by adjusting the
groups of years. The proper method is to compare year by
year, if practicable in & long series, and the data necessary
for this can be best displayed by making & curve of the
annual death-rates for the period under comparison.
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(2) It must be noted that the death-rate from & disease
may decline to a much greater extent than its prevalence.
This is especially true of scarlet fever, to a less extent of
diphtheria.

(3) For whooping cough and measles, diseases chiefly
fatal in childhood, death-rates should always be stated in
terms of the population at the ages at risk. The need for
age-analysis runs through all vital statistics. In Table 12
of the Registrar-General’s Annual Report each year (p. 35
of the 1920 Report) the death-rates for a long series of years
from measles, scarlet fever, diphtheria, and whooping cough
are given per million persons living at all ages and per million
living at ages under 15 years. For whooping cough and
measles a statement of death-rate in terms of the population
aged 0-5 might be preferable (p. 388). Similarly the death-
rate from diarrheea for children under 2 years old is stated
per 1,000 births ; and on page xxxviii of the same report
(1920) will be found the death-rate under 1 from diarrhceal
diseases per 1,000 births for a series of year.?

Further Uses of Notification.—Knowledge of the preva-
lence of & communicable disease in any community is of more
than local importance. In certain instances it has even
international value, and this is particularly so for cholera,
plague, yellow fever, smallpox, and typhus fever. By the
terms of an international sanitary convention each Govern-
ment conforming to the international regulations undertakes
to inform other countries of any case of the three first above
named diseases occurring within its area. This is the founda-
tion of international regulations for controlling these diseases.

The British Government, the Federal Government of the
United States and other Governments circulate to health
officers within their area weekly and other periodical state-
ments of cases of these disecases, and sometimes of other
diseases, like smallpox and typhus, occurring in foreign
countries, timely intimation of which is desirable.

In a given country it is important that the health officer
of any district within it should know what diseases prevail
in other parts of the country, and especially within the same
county. A partial arrangement to this effect was organized

! In thoe Registrar-General's Statistical Review for the year 1921 "(New
Annual Series, No. 1, Part 1) most of the above data are given in Table 6,
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by Dr. John Tatham in 1888, by which & weekly statement
of the number of cases of each notifiable disease in 33 towns
was distributed to the health officers of each contributing
town. In 1889 the task of tabulation and distribution of these
weekly statistics was undertaken by the Local (Government
Board of England and Wales, and from the beginning of
1911 this return embraced the whole of the country. An
order of the Local Government Board in 1910 made it the
duty of the medical officer of health of every administrative
district in England and Wales—(1) To notify immediately
to the Board any case of plague, cholera, or smallpox, or
any serious. outbreak of epidemic  disease in the district;
and (2) to send to the Board each Monday a statement of
the number of cases of each infectious disease notified to
him during the week ended on the preceding Saturday night.
Every medical officer of health received towards the end of
the following week & printed statement of the number of
infectious cases under each disease for the entire country.
The figures are summarized and published in the quarterly
returns of the Registrar-General, and each year from 1911
onwards the notifications of infectious disease and attack
rates during the year have been published for every sanitary
district, in a report entitled ““ Incidence of Notifiable Diseases
in Each Sanitary District in England and Wales during the
Year 19— The three most recent of these have been issued -
by the Ministry of Health, in suceession to the Lotal Govern-
ment Board; the corresponding report for 1921 has been
embodied in the Annual Report of the Registrar-General.
In the first' report, that for- 1911, is a historical statement
by myself of the progress of this work, and of its possibilities
of usefulness. Their current value is great, their possibilities
of usefulness for epidemiological investigations still greater.
A similar interchange of information is arranged in the
United States. Thus *“ Public Health Reports  issued weekly
by the United States Public Health Service contain infor-
mation of the current prevalence of disease, at home and
abroad. The same reports give from time to time tables of
the prevalence of notifiable diseases in various areas. Thus
No. 23, Vol. 37, for June 9, 1922, gives the case-rate, death-
rate and fatality per 100 cases, in all cities of over 100,000
population, of a large -number of infectious diseases, and
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the report for July 14, 1922, gives the same information for
cities of 10,000 to 100,000. The median case-rate is given
for each disease as well as the rate for the current year.
These weekly reportd, like the weekly returns of the Regis-
trar-General of England and Wales, in which a similar system
is adopted, have a high value in public bealth administration.

The Scientific Uses of the Notification of Disease.—
The value of registration and notification of disease has
already been emphasized. In the elucidation of the influence
of age and sex, of urban and rural life, of locality, of
occupation, ete,, on the incidence of disease, there are vast
possibilities of fruitful research based on the knowledge of
both infectious and non-infectious disease.

The one defect of the annual report on the ° Incidence
of Notifiable Diseases’ is that owing to the law for extra-
metropolitan areas ndt having required the age of the patient
to be stated prior to 1918, no tabulation of these cases
according to age and sex has hitherto been made. For
London this is not so, and special mention should be made
of the statistics of infectious diseases in the Annual Reports
of the County Medical Officer to the London County Council,
and the statistical reports of the Metropolitan Asylums
Board.

The late Dr. A. Ransome, F.R.S., in 1870 (British Medical
Journal, 1870, vol. ii. p. 297) drew attention to the import-
ance of “ medical statistics, from which conclusions might in
future be drawn respecting such subjects as the causes of
disease, the laws of epidemics, the relations of atmospherio
changes to various disorders, the influence of times of plenty
or scarcity of food, and many other questions of interest to
medical soience,” Our present ignorance as to the causes of
epidemicity of various diseases, notwithstanding the work of
Ransome, Brownlee, Greenwood, and others, may mean that
statistical investigations have not been adequately pursued
or have had to deal with inadequate data, or more probably
that statistical investigations must be supplemented by
collateral lines of research. Some of the earlier work of
Dr. Henry Baker, e.g. as to the relation between temperature
and pneumonia in Michigan, is admirable, in view of his
imperfeot data.

Summary Statistics of Infectious Diseases.—In supple-

10
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ment of the chapter on Registration of Sickness, some
statistics of general sickness are given inChapter XIII.
Many similar statistics as to notifiable diseases will be found
in the chapter dealing with the vital statistics of each of
these dmeases, and only a few illustrations of such statistics
need be given here.

In the following table are stated some average sickness
and death-rates for England and Wales in 1921, and for a
number of cities with a population over 100,000 in the United
States whose ‘statistics are summarized in ‘ Public Health
Reports,” United States, for June 9, 1922.

Numaer oF CASES OF AND OF DEATHS rmoM Eaci DISEASK PER

1,000 or PoPULATION oy 1921,
1

Casé Rates. Death Rates.
England Aggregate of 1and Agpregate of .
i Wales, | Amerioan | gadfales, | Amstioan
Diphtheria .. .. | 1.76 | 2:91(68) { 0:13 | 0-18 (68)
Measles .. .. .. | ~— 2.53(68) | ©0-08 | ©0-03(88)
Scarlet fever .. .. | 3-64 | 2-28(68) | 0-03 | 0-06(68)
Smallpox .. .. | 001 { 0-65(56) | ©-00 | 0.01 (56}
Typhoid fever .. 0.10- | o-26(67) | 0-02 | 0-04{67)
Tuberculosia (a.ll forma) - 1.99 — 1-13 1-04 (66)

The figures in brackets stats the number of cities on whose experience
t-ho average rates are based.

It is ,not suggested that, the English and American rates
are strictly comparable. In the American report it is painted
out that gradual improvement, unequal in different cities,
is occurring in the reporting of cases of infectious disease.

+From the English reporf we learn that the smallpox
sigkness rate for England and Wales as a whole has varied
between 1911 and 1920 but little, never exceeding 0-01 per
1,000; that the scarlet fever rate has varied from 4-47 to
1:44, the diphtheria rate from 1-24 to 1-86, and the entire
fever rate (chiefly enteric) from 0-38 (in 1911} to 0-08 in 1920.

The notification figures for tuberculosis for England and
Wales are interesting:—
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Primary Notlfications of Tuberculosls and Deaths from Tuberculosals
per 1,000 of population.
Year.
Pulmonary. Non-pulmonary.
Case-rato. Death-rate. Case-rate, Death-rate.

1915 1-94 1-15 0:63 0-38
1916 1-98 1-18 0-68 0-38
1017 2-04 1-26 0-62 0-40
1018 2-14 Co11e35 - 0:57 Q-38
1810 1-86 - 098 0-45 0-28
1920 1-54 0-87 0-41 0-26
1921 1:49 0-88 0-40 0:24

The figures suggest incomplele notification, perhaps to an
increasing extent.

There is no corresponding notification of venereal diseases,
but the following table, taken Iike the above from the
Third Annual Report of the Minister of Health, shows the
numbers coming to the knowledge of the medical officers of

treatment centres,

gupervision and control :—-

and therefore to some extent wunder

Year 10720, Year 1921,
& =8 Iy i £ | =8 |8 -
AHIEIHIE EREIE BEIE
] =] 2] = = |©
s | g a g |° §{&al|l*®
{1) Number dealt with
titst thine 2,018 | 340 | 2,257 | 500 | 6,120 || 2.451 | 278 (1,024 | 540 | 5,173
t2) Rumber who consed .
to attend :
(a) Hviom eomple
tion . 1183 | 121 ) 814§ 5O 2177 855 | 48] 808 | — [1,300
(1)) After  one or :
more colmses,
but Lefore com-
ptot.lon e 127 14 111 ] 257 400 12 102 = 594
(o) Alter \ic-
unn but
'Nll‘l a -_— — -_— — _ - — -_ -_ —
3 Nnmber dischinrged
aftar  complotion
ol treatment 240 | 123 ) 50D | 408 {1,303 155 | 180 | 430 | 920 {1,044
(4) Number at end of
year under ohuer
vation 20701 57 {1314 | 43 | 4,084 | 3,207 | 108 | 1,817 | 137 | 5,954




CHAPTER XIII

STATISTICS OF GENERAL SICKNESS AND OF
ACCIDENTS

THE most complete statistics of a selected body ‘of men,
kept under strict observation, are supplied in the Army and
Navy records. The first Annual Statistical Report on the
Health of the British Army appeared in 1861, its author
being Dr. Thos. Graham Balfour, F.R.S.,. and subsequent
yearly reports form a valuable body of evidence of sickness
and its causes among men, the majority hecessarily unmarried,
and therefore specially liable to suffer from venereal diseases.

The following table gives comparative data for the Army
in the United Kingdom and at the same time de.cates the
measures of sickness employed :—

ARMY IN GREAT BRITAIN AND Ing:.mn.
Ratios per 1,000 of Strength.

l 188998, 'lmo-mos.l 1000-13. | 10144

Admissions e e T 712-6 560-1 | 354-9 403-0
Deoaths. .. 4-3, 4-4 2.6 . 2-8
Invalids finally d:snha.rged - 17-0,,| 27-4 10:0 9-0
Number constantly sick . 41-1 31-8 20-2 ‘2n-2

T o, Jyly Slat. .
The distribution of, sickness according to cause is glven
in the following table :—
- MrrTaRy INEFFICIENCY FROM Siorness (1913).
t Averoge Strengih, 104,800,

( Infectious Discases o e ..

Venereal Dissases - e « 483

Septic Diseases .. . . <. 160

Parasitic Diseasss . .. .. 48

Tuberoulosie . . . .. 3

Averaga number oonstantl ¥ d Rheumatic Fever “ .. 48

il from Nervous and Mental D:msas 43
Respxrstory Diseases, including Pneu-

monia .. .. 110

Sore Throat nnd Tonsllhtta e en 92

Digeative Dmeases e . o 170

| Injuries .. . .- . 310

148
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From the Statistical Report on the Health of the Navy
for the year 1914 the following table relating to the Home
Fleet is taken :~

Home FreET,
Averags Strength, 88,240,

Average number constantly sick daily .. .. 18907
Influenza. . ‘e .. ‘e .. ‘e 19-6
Pneumonia .. . - . - 21-9
Tubereulosis .. . .- . . B34-3
Chancroid .. .. .. .. . 45:2
Syphilia ., . - .. .. .. 120-6
Gonorrheea .. - .. .. . 1400
Rheumatic Fever .. .. .. . 31-0
Other Infectious Diseases e e .s 28.2
Parasitic Diseases ‘e .. . 28-8
Mental and Nervous Dmeasea .. e 51-7
Eye Discases .. . . ‘e .. 20-1
Circulatory Diseasea .. . . . 31-9
Respiratory Diseases .. o ‘e .- 96-9
Digestive Disoaces .- 1949
Connective szsuo a.nd Slun Dlsea.sea .. 141-0
Injuries .. .. 405:6
All other causes . - . oo . 170-%

 1590-7

Average annual rates per 1,000 of strength of cases of—
Ilinesa .. . .e .. . 40-3
Invalided . - . - . 11-7
Dead e .. e . - - 44-7
Biok daily .. . . . .. 18-0

Apart from the statistics of Poor Law sickness, the largest
body of evidence as to general sickness, in the sense of
disabling sickness, is supplied from the records of Friendly
Societies in this country. Reference may usefully be made
to the following volumes and special papers :—

1. Sickness and Mortality Experience of the Independent Order of
Oddfellows, Manchaster Unity, during the Years 189397, by A. W.
Watson, F.LA.

2. The Methods of Analysing and Presenting the Mortality, Sickness
and Erperience of Friendly Socieliss, with Eramples, etc., by A. W.
Watson (19800).

3. Notss and Diagrams on the Sickness and Mortality Experience
of the Manchaster Unity, by W. Q. Appleyard (1908).

FI‘A Messengsr Prize Fssay on Friendly Societies, by G. F. Hardy,

6. ** The Statistivs of Industrial Morbidity in Great Britain,” by E. A.
Iﬁ;tarfr. F.LA. (Journal oj the Royal Statistical Society, Docember 20,

Only a few facts culled from these and other sources can
be given here. Statistics of sickness are of value as deter-
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mining financial claims on Friendly Societies; they throw
considerable light on the public health, and they can be
utilized to ascertain whether occupations are healthy or not.
The pitfalls of such statistics are many for the uninitiated.

Benefits under most schemes and under the National
Insurance Act are only for those “incapable of work.™

It is stated in an official memorandum (Memo. 2182A) that

an insured person “has been regarded as ‘incapable of work,’
when in such a condition, through some specific disease or
bodily or mental disablement, that an attempt to work would
be seriously prejudicial to his health.” The entire memo-
randum shows how elastic must be the definition of incapacity,
and goes far to explain the i mcres.mng amount of sickness at
each age-period shown in the experience of the Manchester
Unity of Oddfellows in successive historical penods (Fig. 15).

The‘rate of sickness per member per annum is the ratio
between the number of weeks of sickness in the total experience
and the ‘“number exposed to risk.” This number is the
number of insured persons of given age or age-group, or in
other words the number of years of life. passed through at
any particular age or group of ages.

The idea that the amount-of tabulated sickness and the
death-rate are closely correlated is negatived by Fig. 15;
and there is little support for the statement as apphcable
to present conditions that two persons are constantly sick
for each person that dies.

The migratory character of labour makes it difficult to
arrive at any sound conclusion as to relative sickness in -
different industrial areas. It would appear, however, from
various experiences that occupation is much inmore important
than locality, and that, of all factors, age has the greatest
influence upon the rate of sickness. This is shown in Fig. 15;
also in Fig. 14 on p. 130.

From the public health viewpoint, the most mterestmg
feature of the sickness statistics of the Manchester Unity,
which are historically the most complete, is the increasing
rate of sickness coincident with decreasing rate of ‘mortality.
. It is significant that in centralized Friendly Societies, like
the Hearts of Oak Benefit Society, the rate of sickness is
far in excess ‘of that of the Foresters and Oddfellows 'who
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have local branches. Without attributing this excess entirely
or chiefly to fraud and malingering, there can be no hesitation
in regarding the excess sickness both in centralized societies
and in the more recent experience of the Independent
Order of Oddfellows as partly due to diminished supervision
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Fia. 15.—Experiencs of the Independent Order of Oddfellows, Manchester
Unity, in reepect of Sickness and Mortality at Four Successive Periods,
1846-48, 1856-60, 18668-70, and 1893-97, and at Various Age-groups,
20-24 to 60-64. (The marginal scalea show sickness rates per member
per annum, and death-rates per 100 members per annum.)

and to a slackened regard for the corporate society. This is
associated with the life in large communities which has pro-
gressively displaced the life of smaller communities in which
character and public opinion are more potent. It is subject
to debhate whether two further considerations do not enter
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considerably into the result: (a) the greater appreciation of
the desirability of treatment for minor complaints; and (b)
some would say, survival of & larger number of weakly adults
than in the days before sanitation and curative medicine
were generally active. This last cause in my opinion is
erroneously adduced, for the same cawses may reasonably
be expected to have led in at least a corresponding degree
to a curtailment of disabling sickhess and to a diminution
of its occurrence.

The reports of the Chief Medical Officer of the Ministry
of Health for 1920 and 1921 give certain statistics of the
national insurance scheme from which the following par-
ticulars are taken: On the average, during the 8 years
191321, 14,476,000 weeks’ work were lost every year through
sickness, or 278,000 years, or in other words the equivalent
of the annual work of 278,000 persons. There needs to be
added to this the cost and trouble of attending these sick
persons, and many other collateral expenses.

These fizures must be regarded as a minimum estimate
of illness, based on actual payments. The facts that
benefits are reduced or disappear when contributions are
in arrears, that there is no pa,ymenb during the first three
days of illness, and that there is no payment in workmen’s
compensation cases, illustrate this point.

In Ja.nuary 1922 the records of 226 panel pra.cluces dis-
tributed in 118 towns were examined. From the lists of
these practitioners, comprising over 400,000 insured persons,
from 100 to 200 record cards were selected in uniform
alphabetical order. Altogether 30,069 cards were selected
as & random sample, the number of cases of illnesses on
these cards being 36,325. The chief causes of the sickness
thus recorded are set out in the table on the opposite page

taken from the 1921 report.
The noteworthy point in the table is that serious diseases

like tuberculosis are represented on only & small scale. For
tuberculosis this is in part explicable by the special sana-
torium benefit ; but there must be much failure to secure
the early recognition of this disabling disease of the working
years of life. Sir George Newman remarks : “ The symptoms
for which- insured persons seek the advice of their doctors
are coneistent with the existence of only minor maladies,
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but in the aggregate they give rise to an enormous mass of
suffering, incapacity and enforced idleness.”

As related to Friendly Society experience, reference may
be made here to Dr. Louis Dublin’s valuable work on

InauvreED PERSONS IN REPRESENTATIVE CITIES—PBOPORTION OF CERTAIN
Diseases To Toran Cases, 1916.

Total. Male, Female.
Diseage.
vo |Byrgemo| wo. [Eopomol wo |Zerpaw

1. Influenza « 1 3,007 85-3 | 2,004 90-2 | 1,003 775
2. Tuberculosis, =all .

formn . 6056 13-9 320 14:4 185 13'1
3. Organio heart dm-

eass ., 620 14-3 3556 16-0 165 117
4. Anuamm . 1,157 31-9 T4 3-3| 1,083 76-8
5. Bronchltls, bron-

chial and nasal
catarrth, ocold,
ete. . .o | 7,730 | 213-0| 4,988 | 224,4 | 2,751 195-2
Pneumoma. and
other diseases
of the respira-
tory system , . 537 14-8 306 17-8 142 10-1

>

7. Disonsea of digea.

tive ayatem .. | 4,760 | 131-2{ 2,797 | 125-8| 1,069 | 139-6
8. Disonaea of genito-

urinary system 012 25-1 339 15-3 573 40-6
8. Discoses of ner-

vous system
and speoial
sonses « | 1,778 48-0 [ 1,088 490 687 487
10. Skin disonses .. | 1,741 47-8 | 1,039 46-7 702 498

11. Imunea and acoi-
den 2,871 79-0 | 2,358 | 106-1 513 36-4
12. Abaeeas, bonln and
other  septio )
conditions .. [ 2,503 68-9 | 1,647 74-1 856 60-7
13. Lumbago, rheu. :

matism, eto. .. | §,181 87-8 | 2,201 89-0 980 69-5
14, Dehlllty, neural-
gia and head.
ache ,, 1,899 55-0 855 38-5 | 1,144 81-1
18, Muhgnnnt dmoaae 68 18 45 2:0 21 1-5
16 Other diseasea .. | 2,950 81-4 ] 1,720 77-4] 1,238 87-7
Total «» [36,325 | 1000-0 | 22,225 | 1000-0 | 14,100 | 1000-0

Mortality Statistics of Insured Wage Earners and Their
Families (New York, 1919), which gives an important review
of the mortality experience of 10 million policy holders in
tho Metropolitan Insurance Company in the 8 yoars 191116,
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Industrial Sickness from Notification Returns.—
Dr. T. M. Legge, Chief Medical Inspector of the Home Office,
has published statistics in the Journal of Industrial Hygiene
(April and May, 1920), which may be referred to for
details. The following attack-rates are taken from the
Home Office Report for 1913 :— .

LeAp PorsoNmNg IN EARTHENWARE AND CHINA WORES.
Attack-rate per 1,000 Employed.2

1306-1002.| 1008-06, | 1007-10. | 1811, w12, | 1018
Males .. ..| 19| o 1w | 16} 9 8
Fomales .. .. 31| 25 | 10 20 17 10
Based on the fol- ' '

lowing number | ' L

of cases in men .

and women .. | (160) (98) {89) (92) (80) —

1 Caloulated on returns of employment for nearest year.
The total deaths from lead poisoning, as returned in the
Registrar-General’s reports, were as follows :— )

AvIRaGE ANNUAL DEaTEs rromM LEap PoIsONING REGISTERED
IN ENGLAND AND WaLEs.

5 Years, | 4 Yewrs 4 Years, {- ' .
1006-10. | 1011-14. | 10i5-18, |- 1020: 1620, T
or ‘
80 94 52 48 61

The attack-rate of lead poisoning in 1920 per 1,000 employed
in various industrial processes, in which this disease is notifiable,
waa a8 follows : workers in white lead 26, electric accumulators
27, tinning of metals 20, paints and colours 16, file-cutting 2,
printing 0-4. .

Workmen’s Compensation Act.—Under this Act the
workmen can obtain compensation for injury from accident
and from & certain number of diseases when due to the
workmen’s’ vecupation. Under the Statutory Order, 1918,
No. 287, the provisions of the Workmen’s Compensation Act,
1906, are made to apply with certain reservations to arsenic
and lead poisoning, to poisoning by benzene and its derivatives,
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to tar cancer, scrotal epithelioma, cataract in glassworkers,
miner’s nystagmus, glanders, writer’s cramp and a few other
conditions,

The statistics published in the Home Office official report
(Cd. 1543) relate to seven groups of industries,! comprising
8,348,150 workpeople.

The total number of compensation cases in 1920 was
385,517, of which 3,531 were fatal ; and the amount paid
in compensation was close on 6 millions sterling. The
average payment in case of death was £214, for disablement
£13 14s. To the above expenditure must be added a large
proportion for costs of insurance, etc. These additions are
estimated to increase the total charge for compensation in
the seven great industries to at least 8} millions sterling.
The charge per person employed varied in 1920 from 37s. 3d.
in mines to 9s. 3d. in factories. For mines this worked out
at 2-44d. per ton of coal raised. Of the cases terminated in
1920, in 9 per cent. the compensation payment had lasted less
than two weeks, 2-3 weeks 30-9 per cent., 3-4 weeks 18-3
per cent.,, 4 weeks and less than 13, 35-6 per cent. Cases
settled by the payment of a lump sum are not included in
these percentages, which are therefore an understatement.
Since the war, the amount paid in compensation has greatly
increased, while the amount of litigation has greatly
diminished. For details as to the varieties of accidents and
disease, the official report should be consulted.

! Bhipping, factories, docks, mines, querries, constructional work,
railways.



CHAPTER XIV -
THE REGISTRATION OF DEATHS

Tue Act requiring death certification implies & dual duty:
registration (@) of the act of dying, and (b) of the cause
of death. The history of complete death registration in
England dates from the Act of 1836.  °

Under Sections 10 and 11 of the) Births and Deaths
Registration Act, 1874, personal information of every death
has to be given to the registrar of the district within five
days of its occurrence by the nearest relatives of the deceased
present at the death or in attendance during the last illness ;
or failing these, by every other relative of the deceased
dwelling or being in the same district as:the deceased; or
such person present at the death; or the occupier of the
house, or each inmate of the house, or the person causing
the body of the deceased to be buried. _

If the deceased did not die in & house, a aumlar chain
of responsibility is enacted.

Every medical practitioner a.ttendmg the decea.sed in his
last illness is required to furnish a certificate “stating the
cause of death to the best of his knowledge and belief.” A
fine of 40s. ma.y be inflicted for failure to give this certificate.
The certificate is to be given to the ** qualified informant,”
i.e. the person whose duty it is to.give information of the
death and convey this certificate to the registrar, subject
to a penalty of 40s. (see pp. 158 and 159,

The Registrar of Births and Deaths in Great Britain is an
official of the Poor Law suthorities, by whom he is appointed
with the agsent of the Registrar-General. He is controlled
entirely by -the Registrar-General in the discharge of his
duties; and the registration service is, in substance,
centralized and without local control, except in the initial
appointment. This is admirable from the point of view of

! 156
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uniformity and completeness of service. It is the duty of
the local registrar to supply information respecting deaths,
including copies of certificates of causes of death, to the
medical officer of health on payment of & small fee.

Uncertified Deaths.—The registrar may register a death—

(¢) On the statement of a “qgualified informant” attending
personally for the purpose, and producing a medical certificate
of the cause of death, when the deceased has been attended
in the last illness by a registered medical practitioner, When
there has been no such medical attendance, the registrar
must accept the *‘qualified informant’s’ statement as to
the cause of death.

(b) On the certificate of the finding of a coroner’s jury,
where an inquest has been held.

The absence of a medical certificate of cause of death has
involved since March 1914 a report to the coroner by the
registrar. The registrar must also report the death to the
coroner ‘‘ where it appears that the death was .caused directly
or indirectly by violence, or was attended by suspicious
circumstances, and whenever the death is stated to have
been sudden, or the cause of death is stated to be * unknown.”
This applies to all cases, whether certified by a registered
practitioner or not. In other cases the registrar may
accept the statement of the informant as to the cause of the
death, and the information thus accepted may include a
certificate from an unregistered practitioner.

The registrar must report to the coroner the death of
every infant which dies in a house registered under the
Infant Life Protection Act, 1872. It is the duty of the local
authority to furnish soon after January 1lst in each year
a oomplete list of all such registered houses, and to notify
from time to time any alteration therein. If the local
authority omits to furnish these lists, it is the registrar’s
duty to apply for them.

A table on page xovi of the Annual Report of the Registrar-
General of England and Wales, 1920, shows that in 1878, out
of every 100 deaths, 90-18 were certified by registered
medical practitioners, as compared with 92-14 in 1920,
The proportion of inquest cases in the same interval increased
from 5§-00 to 665 per cent., and of uncertified deaths decreased
from 4-8% to 1-21 per cent. Only about 55 per cent. of

{rostinued on page 180 ]



Not to be used by any other than- a Registered Medical Practitioner.

BIRTHS AND DEATHS REGISTRATION ACT, 1874,

MEDICAL CERTIFICATE OF THE CAUSE OF DEATH.

To be glven l;y the Medical Attendant to some Person qualified to be an Informant for the reglatration of the Death (sea over).

1 ERREBY CERTIFY that I attended.

that —he Died*

* Should the Medieal At~
tendant not feel justified in
taking upon himseif the re-
sponsibility of certifying the
Jue' of Death, he may here
insert the words “as I am
informed.””

ti.e., the disease which
initiated the train of eventa
leading to death, and not a
mere secondary, contribu-
tory, or Immediate cause,
or a terminal condition or
modo of death.

As to death from violence

r. . il. [p. xxxix

of !m
tA termina "condition or
mode of death shonld not
he enterad as a secondary

No.of oorrosﬂond-
Ing Entry In Regis-
ter Book of Deaths
to be inserted hore
by the Roglatrar.

during h—last iliness; that such
Person’s age was stated to bee—_; that I last saw h—aliveonthe___day of — 191___;
on the day of 18L at '
and that io the best of my knowledge and belief the cause of h—— death wus as hereunder written.
. Duratlon of Disease from onset.
Canse of Death., v Catendar] . tut ‘
GRTH. aya. ours. {The Informan
. Months. should read the
. ’ . Ipstruotions on
1 Primary the back of thin
- Ferm.]
} Secondary.
(Contributory)
7
Witness my kand, this....—___day of. 191
Szgmmr .
Qualifications as regmered by M edu:at Council
Reasidence

{or contrihutory) cause.

N.B.—The Person to whom this Certificate 18 given Dy the Registered Medlcnl Prantltlonq‘ 18 BREQUIRRD 70 DELIVER IT 70 THR REQGISTRAR

oF BIRTAS AND DEATHE, and ls liable to a penalty of forty shlllings for fallure to d

*o® The Reglstrar-General cautions all persons agalnnt accepting Or using this Gert,mcnt.e for any purpose whatever exocopt that of delivering it to

the Beglnuu
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MARGIN RESERVED FOR BINDING.
, WITH UNFADING INE—THIS I8 A PERMANENT RECORD.

WRITE PL;IN/LY

o
OCS
@ o
&4
L

e

The corresponding standard American form is as follows :—

TON is very

T

PHYSICLANS shonld state

AGE should he stated BXACTEY,
it may be properly classified,  Exact statement of QCCUPA

arefully supplied.
aln terms, so that

in pl

2&';11 should he ¢

nstructions on back of Cerfilicate,

B.—Every item of inform
N C;Ugm OF DEAT
important.  Seg

United States Standard Certificate of Death.

' PLACE OF DEATH.

CONDEV .ottt
TownahiD .vooneerieiirerr i
or
Village...
or

DEPARTMENT OF COMMERCE
BUREAU OF THE CERZUS

STANDARYD CERTIFICATE OF
DEATH

State of ...

Registered No..o...
(It death nccurred- in
a hoapital or ipstitution
glve its NAME instead
of street Bd Number.)

......... Bturreenr Ward)

PERSONAL AND STATISTICAL PARTICULARS

3BEX +{OLOR OF ® SINGLE
RAacE MARRIED
WIDOWED

OR I3iVORCED
(A'rite the word)

*DATE O BIRTI

If LEsg than
1 day,....hrs,
or...nin,. ?

TAGE

3.

.

MEDICAL CERTIFICATE OF DEATH.

16 DATE F DEATH

"y

(Month) (Day} (Year)

| HEREBY CERTIFY, That I
attended deccased from,..., . 191,
toan, 190, that T odast saw he..
5 191, and that death

occurred, on the date stated above, at

alive on., e,

8 QCoUrATIoN .
(2} Trade, profession or
particular Kind of work sceivvveiiiiiiiinenns

() General nature of
influstry, business, or
eatablisbment in which
employed (or employer). ..

| # BIRTHPLACE
(Btate or country)

18 NAME oF
TATHER

v The CAUSE OF DEATH* was as
follows :

...{Duration}
Confributory.....
(secondary)
e DATation).. L ¥ TS L Moz, ...... ds.
(AERed) e e , AL.D,
ey 181 {AQATESE Y v e i

11 BIRTHPLACRE
OF FATHRR
{3toate or country)

State tha jsease Causing 1leath, or, in deuths
from Yiolent Lauses, slete (1) Menas of Injury ;
sud(2) whether Acecidental, Buicidul, or Homi-
cidal,

12MATDEN NaMB
Or MOTHER

PARENTS

13 BIRVHPLACE
OF MOTHER
(State or country)

|18 Trncri oF RESIDENCE (For Hospitals,
Institutions, Transents, or Recent Resi-
dence).

At place of death.....yra.omos. . ds,
In the ot ¥ T8, . MO0 ... (8,

14 THE ABOVE I8 TRUE TO THE BES® OF
MY KNOWLEDGE

{Informant) ...
(AAATESS) cvvviererrrees

REGIZTEAR.

Where was dizcase contracted
i not at place of death? .

Tormer or nsual residence..

19 PLACE OF BURIAT | DATR OF BURIAL
i, 191...

OR REMOVAL
ATDDRESS

WTNDERTAEER
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the deaths upon which inguests were held in 1920 were of
persons who were returned as having died violent deaths.

The proportion of medically uncertified to total deaths
at ages under 1 was 2-1 per cent.; at higher ages it
remained under 1 per cent. until the age of 46-55, reaching
1-4 per cent. at ages 65-75. The proportion was, as
might be expeoted, much greater in rural districts than
in towns. It was highest in the counties of Durham,
3-12 per cent., and Shropshire 2:75 per cent.; lowest in
North London, 0-03 per cent., and Middlesex 0-13 per cent.
To five causes 63 per cent. of the total uncertified deaths
were attributed, viz. old age, heart failure, heart disease,
convulsions and premature birth, -

Death Registration in U.S.A.—The model law for the registration
of births and deaths provides that no body shall be interred or other-
wise disposed of or removed or temporarily held pending further
disposition “more than seventy-two hours after death unless a permit
for burial, removal, or other disposition thereof shall have been properly
jssued by the local registrar of the registration district in which the
death occurred or the body was found. And no such burial or removal
permit shall be issued by any registrar until, wherever practicable, a
complete and satisfactory certificate of death has been filed with
him, . . .” This insures the making of a death certificate and its
registration in each instance of death unless the body is surreptitiously
and illegally disposed of. In. the rural districts- of some localities
bodies are frequently interred in private burial grounds and on farms
in some chosen spot on the premises, Under these conditions bodies
would occasionally be buried without registration, due to ignorance
of the law. To meet the needs in such case the model law suggesta
& clause requiring every person or firth selling a casket or coffin (at
retail) to keep a record showing the name and address of the purchaser,
the name of the deceased, and date and place of death, and on the
firat of each month to report to the State Registrar the sales for the
preceding month ; also to inclose in each casket sold a notice calling
attention to the requirements of the law and & blank certificate of
death. These provisions do not apply when the person selling the
casket is the undertaker in charge of the burial.

The responsibility of seeing that a certificate of cause of
death is properly made out and filed with the registrar rests
primarily upon the undertaker, according to the provisions
of the model law, which specifies as follows :—

SecTioN §.—That the undertaker, or personacting as undertaker, shall
file the certificate of death with the local registrar of the district in
which the death cocurred and obtain & burial or removal permit prior
to any disposition of the body. He shall obtain the required
and statistical particulars from the person best qualified to supply
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them, over the signature and address of his informant. He shall then
present the certificate to the attending physician, if any, or to the
health officer or coroner, as directed by the local registrar, for the
medical certificate of the cause of death and other particulars necessary
to complete the record, as specified in Sections 7 and 8. And he shall
then state the facts required relative to the date and place of burial
or removal, over his signature and with his address, and present the
completed certificate to the local registrar in order to obtain a permit
for burial, removal, or other disposition of the body. The undertaker
shall deliver the burial permit to the person in charge of the place of
burial, before interring or otherwise disposing of the body ; or shall
attach the removal permit to the box containing the corpse, when
shipped by any transportation company : said permit to accompany
the corpse to its destination, whers, if within the State of , it 8hall
be delivered to the person in charge of the place of burial.

11



CHAPTER XV
'DEATH CERTIFICATION

THE revelations of the early returns of the Registrar-General
as to the appalling mortality, especially from fever and from
diarrhoea, in most of the large towns of Engla.nd and Wales
were a ain impetus to sanitary work, and it is sca.rcely an
exa.ggera.tlon to maintain that modern sanitary science owes
its continuance and extension to the registration of deaths
and of their causes, and to the localization of the main forces
of disease thereby insured. By this means, combined with
the census returns, it has been possible to submit to numerical
analysis the facts relating to the laws of vitality, the influence
of age and sex, of civilization, occupation, locality, season,
and many other agencies; and our knowledge of all the
facts bearing on health and disease has attained a precision
never before known.

The annual and weekly statistical returns of the Registrar-
Genersl and of local medical officers of health have drawn
forcible attention to the local incidence of deaths, and it
has thus become impossible to ‘maintain complete inertia
in respect of preventable sickness. As Benjamin Ward
Richardson, writing of Farr's reports, eloquently said: it is
now no longer true that pestilence walketh in the dark. It
is measured and registered, walketh at last in the open day.

The form of certificate of death which the medical attendant
on any deceased person is required to give is printed on
page 158, For comparison the corresponding American
standard form of certificate is also given.

- Ambiguous Certificates.—The accuracy of registration
of causes of death depends on the accuracy of the death
certificate-of the medical attendant, an essential fact which
emphasizes the 1mporbance of direct instruction of every
“‘madmal student in the duty of certification. Death certifi-

catmn cannot be more accurate than medical knowledge,
169
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and in a certain number of cases ambiguous certification
is inevitable. The attempt to substitute for an ambiguous
an unambiguous entry, which is not backed by corresponding
medical knowledge, involves misleading pseudo-accuracy in
statistics.

There are several reasons for ambiguous and indefinite
certification of causes of death. (1) As indicated above,
the medical attendant, even though possessed of average
medical knowledge, is doubtful of the real nature of the
deceased’s illness, and is unable to obtain an autopsy to
clear up the diagnosis (see illustration p. 169). In exceptional
cases doubt may continue after the autopsy, either because
the pathologist was not competent, or because of essential
obscurity in the case., The certificate of death is required
for burial and for insurance benefits; the results of patho-
logical examination may not be available until later.
Modern diagnosis is becoming more complex, and it is
doubtful if this difficulty can be overcome in the absence
of adequate local professional supervision of certification.
(2) The medical attendant is unwilling under present con-
ditions of certification to state the real cause of death. This
is particularly so when alcoholism or venereal disease iz
concerned. It applies to a less degree in death from cancer
or tubercle. In some cases insurance considerations militate
against accurate certification. (3) The medical attendant,
through carelessness or apathy or ignorance of methods of
certification, has used indefinite terms which do not convey
the information required for classification, and which fail to
show es fully as should be the cause of death.

Confusion between these reasons for ambiguity has led
to much undeserved abuse of official methods of tabulation
and classification of deaths.

The main cause of imperfect certification of deaths is the
third enumerated above. Happily, it is steadily decreasing,
as is shown by the proportion of deaths which the Registrar-
General is obliged to classify as from ill-defined and
unspecified causes.

The greater number of these occur in infancy and old age,
i.e. at ages when the first cause of indefiniteness enumerated
above is most operative, and definiteness of certification
would often be in excess of knowledge. According to the
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international rules, “ill-defined diseases® ocourring in
infancy and old age are omiftted from this heading, and the
adoption of this rule in.1911 in the English national returns
meant that in 1920 only 1,734 deaths came under this
heading, as compared with 33,954 if the indefinite headings
of old age and mfancy had been included. Fifteen years
earlier the number in the wider sense was 50,529. The
decrease is due almost entirely to fall in the number of
deaths aseribed to old age and to atrophy, deblhty and
marasmus of infants. -

Inquiries Addressed to Practmoners.—For many years
the Registrar-General has sent letters of inquiry relating
to selected indefinite or obscure certificates. In 1920,
inquiries were sent from the General Register Office to
medical practitioners and coroners as to 6,402 indefinitely
certified deaths, and 5,452 replies were received. The main
oauses of error in certification are set out in the ** Suggestions
to. Mediocal Practitioners respecting Certificates of Death,”
preparéd by the General Register Office, which are sent out
to practitioners with books of forms of certificates. The
following. illustrations are given in the Registra.r-Genera.ls
Annual Report for 1920 based on answers to inquiries made
as above.

‘ Basic meningitis " ‘is a term wrongly used not only for
& type of sporadic meningococcal infection, but also for:
tuberculous meningitis.- ‘' Cerebro-spinal meningitis *’ -meant
cerebro-spinal fever in 142 out -of '175 instances in 1920, but
in the remaining 33 it did not. Of 128 cases returned as
“ pemphigus ” of _infants,.54, became syphilis after inquiry._
Of 48 cases returned gs *‘ croup,” 10 became diphtheria, 8
laryngismus stridulus, and 25 laryngitis; Of 70 certified as
general paralyms outside asylums, only. 40 were general
paralysis of the insane ; of 127 returned as peritonitis, 14 were
tuberculosis, 4 cancer, 14 gastrie ulcer, 28 appendicitis, 12
puerperal fever, etc.

- Loss of Comparability due to Increas:ng Accuracy
of Certification.—Inoreasing definiteness of certification tends
to diminish comparability  of statistics in many directions.
Thus maeny deaths formerly returned as Cerebral Hwmmor-
rhage now appear as Arterio-sclerosis; and deaths formerly
ascribed to ‘Old Age appear under Circulatory Diseases, etc.
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The difficulty as regards cerebral h@morrhage is' being met
in the Registrar-General’s reports for England by listing
separately deaths ascribed to cerebral hemorrhage caused by
arterio-sclerosis.

The document named above gives a list of unauthorized and
indefinite or otherwise undesirable terms occasionally "used in
death certification, and adds the following remarks :—

In cases where an indefinite term has to be employed because more
definite information is lacking, it would be well to indicate this fact
in the certificate. The word “idiopathic’ will be understood as
indicating that the probable cause of the condition stated is unkmown,
e.g. idiopathio atrophy, idiopathic convulsions, idiopathic peritonitis,
eto.

By *‘primary cause of death' is meant (in the case of deaths
from disease) the disease, present at the time of death,! which initiated
the train of events leading thereto, and not a mere secondary, contribu-
tory, or immediate cause, or a terminal condition or mode of death.

A terminal condition or mode of death should not be entered as
a secondary or contributory cause. In a very large proportion of
instancea the statement of the primary cause gives all the information
required ; in these cases nothing is gained by adding as a secondary
cause such & condition a8 syncope, heart failure, coma, exhaustion,
eto. Thus a certificate of pulmonary tuberculosis is not improved
by addition of ** exhoustion " as & secondary cause, though if a compli-
cation such as ‘' pneumothorax ' had supervened this should be noted
a8 a contributory cause of death.

.

The following additional rules from the same source are
of importance :—

{a) Smallpox.—In certifying & death from smallpox, the
patient’s condition with respect to vacoination should be carefully
stated—aay, in one or other of the following forms : (1) No evidence
of vaccination. (2) Vaccinated in infancy only-—number of scars.
{3) Vaocinated only after infection by smallpox. (4) Stated to have
been vacoinated, but no scars. (If the patient has been re-vaccinated,
the date should be given when possible.}

(b) Cancer.—Attention ie particularly directed to the request that
the seat of primary occurrence should be returned in all cases where
known.

(c) Diarrhoea.—\Vhen this is due to improper feeding, or to any
kind of food infection, the fact should be mentioned in the certificate.
‘The Royal College of Physicians having condemned the use of the
terma ' gasiro-snderiis,” *' muco-enteritis,’ and ‘ gasiric catarrh,” as
altornativea for the authorized term “ infective enteritis," it is hoped
that the use of these italicired terma will be entirely discontinued.

{d) Childbirth.~—~Whenever parturition or miscarriage has been in

1 Acute apecifio disoases, il of recent ocourrence, are to be considered the
primary cause of death, even though the agtual diseass, as tested by power
of infection, be no longer present at ths time of death, e.g. measles (primary)
& wooks ; broncho-pneumonia (secondary) 10 days.
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any way a contributory cause of death, the Tact should ba mentioned
on the certificates. Always qualify all diseases resulting from child-
birth or miscarriage as puerperal, e.g. puerperal septiczmia, puerperal
peritonitis, etc. .

(e} Violence.—The term violence is understood as including all
deaths from unnatural causes (including anmsthetice and poisons of
all forms), whether accidental, suicidal, or homicidal.

It is rarely the duty of medical practitioners to issue certificates
in the case of deaths from recently sustained viclence, but it must
be borne in mind that if a coroner declines to hold an inquest upon
such a death a medical practitioner who has attended the deceased
i8 bound by Section 20 of the Births and Deaths Registration Act,
1874, to give a certificate of the eause of death., When certifying
deaths from violence which have not already been reported to the
coroner (e.g. from paraplegia due to violence sustained many years
before death}, medical practitioners should advise the friends of the
deceased to inform that official forthwith.

The following suggestions as to the form of certification of violent
deaths are extracted from the Registrar-General's Circular to His
Majesty’s Coroners (1911)— \ .

. v

“In every case of death by violence or by suspected violence,

whether the death resulted from the violence itself or from a

pathological state induced by it, the verdict should state ths

form and means of violence, its accidental, suicidal or homicidal

nature, and the nature of the injury, e.g. fracture of skull (nature

of snjury) due to being accidentally run over {form of violence) by a

motor oar (means of wviolencs)™ g

" (f) Operation.—In all cases where an operation has been per-

formed for the disease or injury causing death, the operation,.as well

as the disease or injury for which it 'was performed, and any secondary

conditions contributory to death and resultant from the operation,

should be mentioned on the certificate. The interval between operation
and death should also be recorded. - '

Confidential Certification of Causes of Death.—The
‘medical certificate in this country is required to be handed
to the informant, usually the nearest relative of the deceased,
whose duty it is to register the death. The family thus are
advised of the cause of death, which usually would also
have been discussed before the patient’s death. There is
thug apt to be hesitation to state any cause which would be
regarded unfavourably by surviving relatives. . This subject,
among others, was investigated by a Committee of the
House of Commons on Death Certification, 1893, who
recothmended inter alio—

\E2) That in each sanitary district a registered medioal practitioner
should be appointed as public medical certifier of the cause of death

in casea in which a certificate from a medical practitioner in attendance
is not forthcoming. '
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(3) That a medical practitioner in attendance should be required,
before giving a certificate of death, to personally inspect the body ; but
if, on the ground of distance or for other sufficient reason, he is unable
to make this inspection himeelf, he should obtain and attach to the
certificats 'of the cause of death a certificate signed by two persons,
neighbours of the deceased, verifying the fact of death.

(4) That medical practitioners should be required to send certifi.
oates of death to the registrar, instead of handing them to the repre-
sentatives of the deceased.

The British Medical Association on various oceasions
have advocated the reform recommended in (4) above.
This was endorsed by Dr. Stevenson, of the General
' Register Office, who in giving evidence before the Royal
Commission on Venereal Diseases (Cd. 8189, p. 21), proposed
that a doctor should hand to the relatives of a deceased
person & certificate stating only the fact of death, and
should be required to send by post to the registrar a second
certificate, on which he would set out the cause of death ;
this certificate to be confidential, access to it being only
possible on the order of a Court of Justice. There would
doubtless be opposition to this proposal from insurance and
other societies, but it would appear to be practicable for
them to obtain independently the information required for
their work.

In France and Germany apparently, and in Switzerland
certainly, as well as in some other countries, there is con-
fidential certification of causes of death. Thus in Paris
the certificate furnished by the medical practitioner is
numbered and kept secret by the Registration Office. The
Swiss system is described by the late Sir Victor Horsley
(British Medical Journal, November 7, 1914) as follows : —

The practitioner is furnished by the civil authorities with a form
the upper part of which is detachable, and contains only the name of
the deceased and a series number. Thia part is torn off and placed
in a distinotive envelope by the practitioner in attendance, and must
be delivered to the local registrar within forty-eight hours. The rest
of the serially-numbered form containg spaces for the details of the
ceuse of death, with & apace wherein the practitioner can note the
sanitary and socinl conditions of the dwelling of the deceased. This
part is placed in & separate coloured envelope and sent with the other
to the local registrar, who, howsver, forwards this second one unopened

to the Central Health Statistical Bureau. The practitioner is remuner-
ated for his certification.

It appears that the open form of certificate incorporated
in a register accessible to the publie is the special system
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of the British- Empire and the United States. . Dr. Dunlop,
the Scottish Registrar-General, in his evidence before the
above-named Commission, opposed the confidential certifi-
cation of cause of death, relying on the repidly improving
accuracy, of registration. The present Scottish method
differs. from the English in that the registrar, when notified
by the relatives of a death, sends to the medical attendant
a form to be filled up, with a stamped envelope for its return.
This certificate is open.to access on payment of a fee, but
the doctor is not called on to hand it in the.first instance
to the relatives. _

It must remain doubtful to what extent the application
of the Scottish, or still better of the Swiss system, would
increase the accuracy of death certification. For such
conditions as alcoholism and syphilis it would help greatly ;
for most other diseases the effect would be less. The more
serious causes of defective certification of cause of death
are lack of medical knowledge, especially in regard to infantile
deaths and deaths in old age, and carelessness or ignorance
of the scientific basiy of death certification. ,

Oﬁicnal Nomenclatures.—The Registrar- -General’s “ Sug—
gestions "’ to medical practitioners as to ‘the certification of
deaths recommend the use of those terms only which are
recognized .in .the Nomenclatare of the Royal College of
Physicians of London. This Nomenclature must  not be
-confused with the "Internatmna.l List of Canses of Death,”
as now adopted. for use in the.official reports. The two
types of publication deal with entirely different problems. -

The ‘“Nomenclature” furnishes medical practitioners
about to certify a death with a list of acceptable forms of
return for the sndividual death with which they are concerned.
The * Manual of the International List of Causes of Death "
js addressed to those, whether medical officers of health or
offigial State statisticians, who ‘are concerned with the assign-
.ment lo one or other of 206 \ngs the many thousands of
different forms of certificate which\may be received by them.

In the United States the ndard Nomenclature of
Diseases and Pathobgwal Conditions ). Injuries and Poison-
sngs for ‘the United States, First Edition, Washington,
1920, corresponds to the Nomenclature of the Royal College
of Physicians: Tt has been prepared in the Burea.n of the
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Census under the difect supervision of Dr. W. H. Davis
and Mr. R. C. Lappin, who state that this Nomenclature
is an attempted consolidation of eight nomenclatures,
including that of the Royal College of Physicians, London.

They incidentally make useful remarks on the inadvis-
ability of deleting all functional names, e.g. an®mia, from
the Nomenclature, because often “ these symptoms give the
only picture of the disease that is obtainable.”” A clean line
between symptoms and diseases somefimes cannot be drawn ;
thus splenic an®mia may be a manifestation of syphilis,
but should not be recorded under syphilis, unless the physician
is confident. (On this see also p. 163.)

In this Nomenclature terms are cross-referenced, so no
index is needed. The Manual of the International Causes of
Death, 1912 (price 1s.), published by the General Register
Office, London, fulfils both objects named above, for it gives
:he International List of Causes of Death, with sub-headings,
yuidance in classification to statisticians, and guidance in
sertification to medical practitioners. The very complete
ndex, if utilized, removes doubt in any difficult case of
sertification or allocation. For a more recent edition of this
List see page 173.

Rules for Selection of Cause of Death.—The general
adoption of the International List (on this see p. 177) does
not ensure, by itself, more than' illusory comparability
between local and national statistios, or between the statistics
of different countries. This can only be secured by universal
intelligent adoption by official statisticians of identical rules
for allotment of causes of death to their appropriate heading.

A chief source of difficulty is that the medical certifi-
cate frequently gives more than one cause of death. On
page xxxii ef seq. of the Manual are given the rules used
in the General Register Office, and on page xxxvi those of
the International Commission in 1803. The two differ
from each other in certain particulars. The rules of the
International Commission have not been universally accepted,
and they are not free from objection. For this reason
English workers should preferably continue to use the English
rules, thus preserving continuvity with the past. For the
lefinite headings for single diseases, the divergence in de-
railed rules for mwost diseases is not great. The rules as ret
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out in Appendix F have long been in use in the Registrar-
General’s office. They deal with principles of classifica-
tion, and give specific instances of difficulty. The terms
“ primary ” and “secondary ”’ in the death certificate are
indicative of the relative importance of the causes certified
(see form of certificate, p. 158). Thbey are intended to be
used rather in a causal than in a chronological sense, though
frequently the two will coincide. In Rule 10 of the English
Office & chronic is preferred to an acute disease, while the
corresponding French rule prefers an acute to & chronic
disease. It would doubtless help in securing international
uniformity in selecting the cause of death if the same form
of certificate came into use in'each country. In Continental
countries merely ““cause of death ”” is asked for. American
and English certificates are now somawhat similar in the
information required.

Limitation to Disease *‘ Present at the Time of Death.”
——This limitation, with the proviso stated in the footnote
on page 1656 (Manual, p. xxxviii) is only given in the English
rules, though the international rules almost imply the same
condition.

It is based on practical considerations.” To act otherwise
would involve complex considerations of causation. The
further one goes back in the history of a patient, the more
involved becomes the nature of causation. Thus every.
physician would agree in certifying 'a death from valvular
disease of the heart; but there would be disagreement as
to whether it was caused by the rheumatic fever from which
the deceased suffered 30 .years ago, or the syphilis which
‘he acquired 10 or 15 years ago (see also p. 486).

Accuracy of Statistics of Causes of Death.—American
experience is similar to that of England on this point. The
Physicians’ Pocket Reference to the International List of
Causes of Death is sent on request to every physician in
the United States, but the task of including nearly 900,000
deaths within the 189 (now 206) titles of the International
List, especially when many physicians fail to use this guide,
is great. . The extent to which medical diagnoses may err
is illustrated by the following extracts from figures relating
to 8,000 autopsies in hospital practice in Boston, Mass,,
compiled by Dr. R. C. Cabot. The correct diagnosis per
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100 cases assigned during life to each disease were as follows :
diabetes mellitus, 95 ; typhoid fever, 92 ; aortic regurgitation,
84, cancer of colon, 74; lobar pneumonia, 74; chronic
nephritis, 74 ; cerebral tumour, 73 ; gastric ulcer, 72 ; acute
nephritis, 16 ; broncho-pneumonia, 33 ; acute endocarditis, 39 ;
miliary tuberculosis, 52; active phthisis, 59. The results
for phthisis are curious, and do not fit in with general
experience. For both acute infectious diseases and tuber-
culosis, death certification may usually be accepted as not
very inaccurate ; a possible exception i3 measles, deaths from
which are sometimes returned as broncho-pneumonia, the
primary disease being omitted from the certificate. On the
other hand, Bright’s disease, apoplexy, and certain cardiac
affections are liable to be erroneously stated.

As in England, circular letters have been sent, together
with copies of the Physicians’ Pocket Reference, eto., to
physicians in various parts of the United States requesting
more precise statements of causes of death in cases reported
as due to ‘ meningitis,” paralysis,” * convulsions,”

‘“ pneumonia,” and * peritonitis.”

A paper by L. I. Dublin and E. W. Kopf (Quarterly Pub-

lication of the American Slatistical Association, June, 1918)

* gives valuable figures of special action to the same end taken by

the Metropolitan Life Insurance Company, New York. After
acting first on a smaller scale, at last some 8-5 per cent. of
the certificates of deaths received in the office were made
the subject of inquiry from the certifying physicians. The
following selection is taken from the printed table of
results :—

ProroRTION OF DEATHES BEFORE INQUIRY (= 100) 70 NUMBER
AFTER INQUIRY.

Simple peritonitis .. .. 60 Cerebral hmmorrhugo ancl
Paralysia  without specified apoplexy .. 106

cause . .. ©38 Influenza . .. 109
Simple memngma . .. 68 Tuberculous menmgltu: 114
Locomotor ataxia .. 78 Alocholism (acute or chromc) 121
General paralysie of the i insane 80 Traumatism by fall .. - 124
Acute nephritia . .. 81 Syphilis - .. 118
Cancer of unapecified site .. 90 Gonococcal infection .. .. 230
Lung tuberculogia .. .. 100 Cerebro-gpinal fever .. .. 388

| Appendicitis .. . .. 104

The figures opposite each disease represent the extent of
presumably increased accuracy of certification produced by
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the inquiries. Although the answers to inquiries were in
-most instances probably not based on the results of autopsies,
they give useful indications of relative degrees of . accuracy
in certification. The ¢hanges under alcoholism, syphilis, and
gonorrheea are sxgmﬁca.nt.

A further remark is desirable on the addltlona ma.de to
syphilis in this investigation. Of 1,031 additions to the
original, 1,322 entries under this heading, 148 were from
locomotor ataxia, 49 were from general paralysis of the insane,
and 104 from a large number of conditions, spinal lesions
predominating. The advisability of transfer of deaths from
locomotor ataxia and general paralysis of the insane to syphilis
in classification is doubtful. The presence of syphilis was
implied in the certificates as returned, and by their con-
cealment under the general heading of syphilis much is
lost (p. 485). ' '



CHAPTER XVI

THE TABULATION AND CLASSIFICATION OF
CAUSES OF DEATH

"'TBE Manual of the International List of Causes of Death,
1912 (price 1s.), issued by the General Register Office, London,
contains an admirable study of this subject, which is freely
used in this chapter. A new edition of this will be shortly
issued (1920 revision, see Appendix).

Some scheme is necessary in tabulating the causes of
death for statistical presentation. The two chief sources of
such statistics in this country are the reports of the Registrar-
General and of local medical officers of health. A mere
alphabetical list of the number of deaths under each heading
would be too unwieldy for practical use, and deaths thus
arranged would not show any natural relations of one disease
with another.

Natural relations might be maintained by enumerating
single diseases according to their anatomical eite, or in
acoordance with their supposed causation. In tabulating
English national statistics Farr recognized from the beginning
the difficulties of classification according to cause, and adopted
officially & regional arrangement according to anatomical
sites involved. Such an arrangement is more stable than
a classification by causation, which changes with increasing
pathological knowledge ; and it is in fact the only possible
classification for practical purposes. There are, however,
some diseases which do not lend themselves to this method
of classification, viz. (1) infective diseases, due to irnfection
ab extra, which may attack various parts of the body; (2)
other general diseases, which may be the result of infection
hitherto unrecognized, or of some dietetic error, or be of
unknown source, e.g. cancer, rickets, etc. The main groups

of the international classification are given below :—
1T
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I. Epidemic, Endemic and Infectious Diseases (1-41)
II. General Diseases not included above (42-69).
I11. Diseases of the Nervous System and Sense Organs
(70-88).
IV. Diseases of the Circulating System (87-96).
V. Diseases of the Respiratory System (97-107),
VI..Diseases of the Digestive System (108-127).
VII. Non-Venereal Diseases of the Genito-Urinary
System and its Annexa (128-142).
VIII. The Puerperal State (143-150).
IX. Diseases of the Skin and Cellular Tissue (151-154).
X. Diseases of the Bones and Organs of Locomotion
(155-158).
. XI. Malformations (159).
XTI. Diseases of Early Infancy (160-1863).
XII1. Old Age (164). p
X1V. External Causes (185-203).
XV. Ill-defined Diseases (204-206).

Those groups of causes of death are given for convenience.
They do not constitute a matural system of clasgification.
A high proportion of the diseases comprised in Groups II-XIII
and in Group XV are really infective in character, and should
logically come into Group I. The practical limitations of
such transfer are considered below. Owing to changes of
fashion in certification or advance of medical k.nowledge, it is
somewhat dangerous to draw inferences from changes in the
historical incidence, say of circulatory diseases or diseases
of the nervous system, and.still more so to compare one
community with another in these respects. The use some-
times made of comparisons based on grouped classes of
diseases is soarcely more scientific than Mark Twain’s Christian
Seience method of division of the body into “ Heart, Liver,
Liglits, Bones,” etc. The groups in the -official tables of
causes of death should be regarded as a necessity for compact
tabular statement, but their wuse for comparalive purposes
should, as a.rule, be eschewed. (But see also p. 183))

Pathological ¢. Anatomical Classification of Causes
of Death.—Acourate knowledge of the pathology of each
disease is indispensable for scientifio certification of deaths ;
and there have been occasional struggles among nosologlsts
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a8 to the relative merits of causal and anatomical grouping
of results. The causal grouping cannot be consistently
adopted, because the medical profession would not at present
certify in accordance with it ; and because, if they attempted
to do so, the certificates, written on this basis, would possess
less value than at present, owing to inherent pathological
doubts in a large proportion of deaths, and to changing views
in pathology.

The anatomical classification of disease for statistical
purposes evidently has its limitations, and in some instances
it is difficult to decide on which side is the balance of practical
advantage. Thus in the recent International Classification
the heading gonococcal infection appears to imply that the
rare deaths from systemic gonococcal infection, resulting in
endocarditis, would require to be entered as gonococcal
infection, while a similar rule would not apply to pneumococcal
endocarditis, Stricture of the urethra due to gonorrhwa many
years previously would, on the other hand, be classified under
urethral diseases, in accordance with the rule that the cause
solected for tabulation must be present at the time of death.

Tuberculosis and Syphilis.—On the other hand, tuber-
culosis is & well recognized infectious disease, and is rightly
returned as such, whatever part of the body is affected. To
place tuberculosis under the anatomical part of the body
involved would in practice lead to confusion which is avoided
by the present practice.

A similar remark applies, though less completely, for
syphilis. For most parts of the body the specific or syphilitic
disease should be classed under syphilis, if desired with
anatomical sub-headings. There is great practical con-
venience in retaining separate headings for general paralysis
of the insane, locomotor ataxy, and aneurism, which might
be concealed if classed with syphilis. Their syphilitic
character is adequately implied in separate classification.

Further grouped headings are considered on pages 180 to
186. From the above remarks and from what follows it
is clear that grouped headings can only give approximate
indications, and their conglomerate character should minimize
their use for statistical purposes. But there may arise also—

Fallacies of Statistics for Separate Diseases or Condi-
tions.—Of these a common but decreasing entry is “ Old
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Age,” in necessary accordance with the medical practitioner’s
certificate. In 1901 this was the assigned cause of death
of 101 deaths per 100,000 of the population of England and
Wales, and of 96 in the year 1909, and of 67 in 1920. When
such deaths are stated, as they should be, in terms of the
population living at ages over 70, it is found still that the
proportion has decreased. When ““old age’ is given in
the death certificate along with the proximate cause of
death, e.g. bronchitis or cardiac disease, the death is entered
under the latter heading. The decrease under the heading
“old age” has corresponded generally to the increase of
the death-rate ascribed to diseases of the heart and blood-
vessels. . _

The special cases of syphilis and gonorrheea are discussed
on page 176. _

 Illustrations of Difficulty in A.lldm;ent —

ku]ll. A somnambulist while asleep falls and dies from a fractured
skull.

2. A drunken man dies as the reault of & fall from a plank.

In both these cases the death is classified as Accidental, under an.
appropriate sub-heading aa to the nature of the accident. A secondary
classificaticn (p. 186} is desirable ; and for alcoholic deaths is supplied in
a special table of the Registrar-General’s Annual Reports, and in the
Reports of the Ame ican Bureau.

" '8. A chronic alcoholic drayman falls from his van and dies from
erysipelas. The death is returned as Erysipelas (Rule 4 (e} on
p. 6UT}) :

4. A man aged forty-five dies of eerebral hemorrhage, stated to
be probably due to syphilis. Thiz wonld be classed with Syphilis,

5. An epileptic falling into the fire during & fit dies of his burns.

The special rule 4 (d) (p. 607) allots this death to epilepsy. On
the other hand, there being no special rule to meet the case, the death
of & patient with heart disease who fainte in his bath and is drowned
is classified under Accidental Drowning. '

Many other instances arise in which allotment to a single heading
is difficult, and may be arbitrary. Thus a death may occcur from
pelvie cellulitis or abscess, following parturition six months earlier ;
this raizes the doubtful point as to the interval after confinement
which should be allowed within which such a death should be
returned as ‘‘ puerperal septicemia.”

The following not uncommon certificates are especially difficult,
and the difficulty could only be met completely by classification of
gecondary causes :— . ’

Disbetes and Phthisis,
easles and Tuberculosis,
' Searlet Fever and Diphtheria, .
Rheumatic Fever and Infective Endocarditis,
"Cerebral Hemorrhage and Artcrio-Sclerosis,
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In the first of these, under the Registrar-General’s rules,
the death would be classified as Phthisis, in the fourth as
the disease first named, while arterio-sclerosis would be
preferred to cerebral hemorrhage. In the third certificate
the disease of longest duration, or the disease first mentioned,

would be preferred.

The International List of Causes of Death.—In the
Appendix is given the revised international list as agreed
upon by an International Commission sitting in Paris,
October, 1920. This represents the final stage of agreement
for the tabulation of causes of deaths, to which the majority
of civilized countries now conform. It provides a common
standard for the compilation of mortality statistics, and so
far as headings are concerned makes international com-
parisons for individual diseases practicable. The movement
in this direction began in 1863 at the First International
Statistical Congress at Brussels, when Drs. W. Farr and
D’Espine were authorized to report on the subject. The list
of diseases recommended by them was adopted by the
Congress of 1855, and has since been revised several times.
At the 1893 meeting of the International Statistical Institute,
the successor of the Statistical Congress, this list was adopted
‘'with some modifications, and provision was made for
decennial revision by an International Commission. The
history of the movement is inseparably associated with the
name of the late Dr, Jacques Bertillon, for many years chief
statistician of the city of Paris, in whose honour it is commonly
known as the DBertillon classification. The system was
adopted in England in 1911, subject to certain modifications
to ensure continuity with records for earlier years. For
this purpose, of the 189 titles which it comprised (increased
to 208 in the list on page 612), 65 were subdivided into
188 subdivisions. The recent revision will enable a great
reduoction to be made in the number of these subdivisions.

The Shortened International List and Local Statistics.
~For msny years it has been the duty of the medical officer
of health of the 1,798 sanitary districts in England and Wales
to prepare an annual report embodying the chief vital statistics
of his district. Recently an instruction of the Ministry of
Health recommends the publication of detailed statistics
only once in five years, From 1911 onwards the Registrar-

12
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General a.rranged 8 complete system of relegation of deaths
to the district in which the deceased had resided, on a
uniform system for the whole country. (For definition of
transferable death, see page 195.) The short list recommended
for the use of local sanitary reports was made comparable
with the international short list of causes of death. (For
particulars see page lIviii of the Annual Report of the Medical
Officer to the Local Government Board, 1910-11, and page Ivi
of the Report for 1911-12).

On pages xxiii-xxv of the Manual the means of com-
pering English and foreign returns on the shortened list are
considered. The short list now in nse is shown on page 179,

Machinery of Central and Local Co-operation.—Early

in March of each year the Registrar-General supplies to each
county medical officer of health for transmission to the
several district medical officers of health in his county—(1) a
statement showing the population, births by sex and
legitimacy, deaths by sex from the disecases in the Short
List of Causes of Death used in his Annual Reports, and total
deaths of infants under 1 year of age by sex and legitimacy;
and (2) a summary of the vital statistics for England and
Wales and groups of towns for the year. Duplicates of the
above are also sent to each county medical afficer of health
for his own use.
. In ‘April, each county medical officer of health receives,
a statement of deaths from the causes in the * Short. List ™
by sex and age for the aggregate-of urban and the aggregate
of rural districts in his county. '

The Registrar-General is, prepared, when desired, to forwa.rd
to the medical officer of health of each metropolitan or’
county borough about the middle of February a table of
the Short List of Causes of Death by sex and age for his area.

The use of these cenfrally supplied tables obviates much
laborious and irksome work on the part of the local medical
officer of health, It furthermore ensures acourate local vital
statistics. This is all to the good; and the risk that the
local health officer may be tempted to avoid the important
duty of studying week by week the death returns in his area
will not be realized if he is intelligent and conscientious.

The annual statistics thus tabulated relate to the births

atd deaths registered during the calendar year, and are
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corrected for inward and outward transfer {see pp. 80 and

195).

They differ, therefore, from uncorrected figures

compiled locally.

=z
)
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Srort LisT or CAUsSEs oF DEATH,

Disoase.
Enteric Fever.
Smallpox,
Meas]os.
Scarlet Fever.
Whooping Cough.
Diphtheria.
Influenza.
Encephslitis Lethargica.
Meningococeal Meningitis,
Tuberculosis of Respiratory System.
Other Tubesrculous Diseases.
Cancer, Malignant Disease,
Rheumatio Fever.
Diabetes.
Cerebral Hemorrhage, eto.
Heart Disease.

. Arterio-sclerosis.

Bronchitis.

Pneumonia (all forms).

Other Diseases of Respiratory Organs.

Ulcer of Stomach or Duodenum.

Diarrhoea and Enteritia {under two years).

Appendicitia and Typhlitis.

Cirrhosis of Liver.

Acute and Chronic Nephritis.

Puerperal Sepsis.

Other Accidents and Diseases of Pregnancy and Parturition.
Congenital Debility and Maliormation, Premature Birth.
Suicide.

Other Deatha fram Violenoe.

Other Defined Diseases.

Causes ill-defined or unknown.

This list conforms to the rule previously enunciated.
Few group items are included, and those left are to be regarded
as a convenient aggregation of residual less important diseases,
though special circumstanoes might arise necessitating careful
investigation of any one disease in this conglomeration.

Fallacies of Statistics for Groups of Diseases.—The
errors implied in historical or international comparisons of
death-rates from groups of diseases may be gathered from the
following illustrations :—
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. ENGLAND AND WaiEs.
Death-rale per Million FPersona Living from Soms Groups of Diseases.

1008, ’ 1020,
Disoasges of the nervous system? - 1,032 674
Diseases of the bloodvesssla® 874 1,087
Diseases of the liver and gall bln.dder 175 87

1 Excluding oerebral hmmorrhage, lexy, b lo
1 Including cerebral hmmo‘:':rh;gg: a‘;::%?;:xxy{ hee::g;eg:
Reference to the detailed International List of Causes of
Death shows the complexity of diseases included in these
groups. The first, for instance, embraces meningitis and
chorea, as well as syphilitic diseases; the second arterio-
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F1o. 16.—Engiand and Wales:-Death.rate per Million Males at Each
-Period over 25 in 1881-80 and }1801-10.
A, Valvular disoases of the heart, endocarditis and angina pectons.
B, Acute end chronic nephritis, Bright's disesse. .

solerosis and phlebitis, as well as aneurism and some other
diseases ; while the third includes alooholic cirrhosis of the
liver and other conditions.. The utmost caution is needed
in comparisons based on deaths under the above headings,
whether the whole of each group or seleobed members of it
are used.

Heart diseases and diseases of the respiratory system
require separate discussion.

Cardiac Diseases.—Organic heart disease forms one of
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the chief causes of death. But the same lesion may have,
in different cases, differing origin ; and attempts to classify
the members of this group according to causation, although
desirable, necessarily increase confusion unless the frequent
occurrence of transference between members of the group
and between these and causes of death previously included
in other groups is remembered. In Fig. 18 a comparison
of the age distribution of death-rates from valvular cardizo
diseases ‘ab ages over 25 in -two decennia is shown. The
death-rate from these diseases has greatly increased at the
higher ages; but this figure should be compared with
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Fia. 17.—England and Walea: Death.rate per Million Males at Different
Ago-Periods in 1881-90 and 1901-10.

A, Group of diseases with decreasing death-rate.
B, Group of diseases with increasing death-rate.l
C, All other causes of death.

1 Cavaes oy DeaTn.

Group A, Deoreasing from Group B, Increasing from
1381-90 to 1901-10. 1881-90 to 1901-10.
Smallpox Infivenea
Meoasles Diphtheria
Scarlet fever Diarrhmal diseases
Whooping cough Pnoumonia
Croup Cancer
Entorio fever Diabetes mellitua
Syphilis . Valvular diseases of heart, endo-
Tl ulosis oarditis
Rheumatic fever and rheuma. Nephritis and Bright's disease
tism of the heart Suicids
Meningitia
Epilepsy
Laryngitia
Bronchitis
Pleuriay
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Fig. 17, before it is concluded that any real increase in
the death-rate from cardiac disease has occurred. In A is
shown the combined death-rate from all the diseases in
group A?! according to age in two decennia at intervals of
20 years, in B the corresponding facts for group B and in
C for all other causes of. death is shown.

A comparison of A, B, and C, confirmed by the table on
page 180, shows & decline in the aggregate of all causes of death.
Evidently, then, there are three possibilities: {1) increased
mortality from cardiac diseases in middle and advanced
life has been more than counterbalanced by decreased
mortality from other diseases; or (2) there has been merely
transference of entries owing to gradually increasing accuracy
of certification of deaths; or (3) these two factors are repre-
sented in the results to an uncertain extent.

In the International Classification (p. 615) subdivisions
of cardiac diseases are given, and in the Registrar-General’s
Annual Review, 1921, the classification is as follows :—

87. Pericarditis,
88. Acute Endocarditis and Myocarditis.
1

(1) Infeotive endocarditia.
{2) Other acute endocarditis.
(3) Acute myocarditia.

89. Angina Pectoris, -
90. Otlx_er Diseases of the Heart.

(1) Aortic valve diseasa.

(2) Mitral valve diseasa.

(3) Aortic and mitral valve disease.
(4) Other or umspecified valve diseass,

A pathological classification of the above conditions
would imply an exact knowledge of the causation of each
case. A large share, probably the great part of the total,
‘besides the deaths definitely returned as *infective or
ulcerative endocarditis,” is caused by infection by special
micro-organisms, of which the commonest are the rheumatic,
the syphilitic and the pneumococcic, though the meningococcus,
the diphtheria bacillus, and various septic organisms are
responsible for many cases of endocarditis. To attempt
such a subdivision of deaths is hopeless, and this is an
instance in which the whole group is more instructive than

1 See footnote on preceding page.
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subdivisions of it. But the whole group cannot be trusted
numerically, especially for comparative purposes; and if
any use is made of it, the fact that it is a conglomerate and
not & unit needs to be borne constantly in mind.
Respiratory Diseases.—Similar considerations apply to
respiratory as well as to circulatory diseases. Grouped
returns are open to criticism, but the individual items of
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F16. 18, —England and Walea: Death-rate per Million Males at Each
Age-Poriod in 1881-90 and 1801-10 from—

A, Pusumonia. B, Bronchitis.

each group vary according to fashions in certification and
advance in knowledge. For pneumonia and bronchitis there
is the special difficulty that in the earlier period the primary
influenze or measles which preceded the pneumonis or
bronchitis in all probability was oftener omitted from the
ocrtificate of death than in the later period. In the above
curves the death.rates from pneumonia and bronchitis in
England and Wales among malcs at various ages over 25
for the two periods 1881-90 and 1801-10 are compared.
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Internationsally the difficulty is greater still. - : /'

RESPIRATORY DISBASES.

i
v

Proportion of Total |“pyoeh vates per 100,000,

f
i el M
France. | England. |, JBngland ﬂ““f“‘f“{“
L —
g [
Pnoumonia . o 32 24 123 i 144
Bronchitia . - 29 47 - 110 26
All other msp:ratory disenses .. 39 29 20 | 18
| :
i00 100 253 [ 188

- The total respiratory death-rates in France and England
in 1913 (not given in the above table) were similar, but the
deaths were very differently distributed, as shown by the
figures of proportionate mortality given'above. The contrast
given in the same tdable between death-rates in England and
in the United States shows a great unexplained excess of
morta.hty from bronchitis in England, In the following
diagrams, for which I am indebted to Mr. T.d. Duffield of
Harvard University, an interesting comparison of the death-
rate from tuberculosis and from bronchitis in three countries
is made. Judging from this diagram it would appear
improbable that the higher death-rate from bronchitis in
Englend is due to transfer from tuberculosis, though this
possibility is not entirely excluded. The second diagram
shows the relative death-rate from bronchitis in each of the
three countries; the enormously  excessive death-rate from
this disease in England at ‘ages 65 and over, and the smaller
excess of the death-rate from this disease in Australia as
compared with the United States at the same age-period
are displayed; and the third dmgram, showing the smaller
death-rate from tuberculosis at ages over 45, lends colour
to the possibility that at these ages there may be still
-8oms, though a d.lmm.lsh.mg, confusion of tuberculosis with
bronciut.ll There is much difference of opinion as to the
Irequeriqy of senile tuberculosis, Owing to emphysema the
results of} physical examination may be dubious, and reliance
must be plisced on the discovery of tubercle bacilli in the
sputum. In\the United States the certification of chronic
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bronchitis is discouraged : thus in New York medical certifi-
oates stating chronic bronchitis as the cause of death /are
sent back for revision. These facts introduce doubt intc{ the
comparisons shown in the diagrams.

The preceding facts support the oconclusion that a
historical comparison of all respiratory diseases (excluding
tuberculosis) together, or of bronchitis and all forms of
pneumonia together, 1s more likely to be trustworthy than
a comparison of each respiratory disease separafely.

Double Classification.—Evidently, whatever rule be con-
sistently applied in rclassifying (i.e. allotting) deaths according
to cause, if twa, conditions are named on the certificate, there
is some loss of knowledge. For instance, if a patient with
cancer dies under an anssthetic administered for its removal,
it is important to tabulate the death both to cancer and
to the anesthetic. So also when a patient dies from
pneumonia after accidental immersion, or from tetanus
after a railway injury. This can only be done by subsidiary
tables. For many years such subsidiary tables have been
published in the Registrar-General's reports for mortality in
connection with childbearing, and for deaths in which alcohol,
anz:sthetics, tumours, eto., were concerned. Such dual classi-
fication is especially valuable when dealing with statistics
of alcoholism and some other conditions.

In the Registrar-General’s Annual Report . for 1911 was
begun the tabulation of a number of causes .of death in-
which secondary are stated in conjunction with the primary
cause of death, each separate combination of causes being
tabulated separately. Thus in the 1912 report is given a
valuable statement in two tables of the different combinations
of certificated all coming under the heading Syphilis. It
was proposed to complete the treatment of all diseases by
this method in about ten years, but unfortunately the war
intervened. It will doubtless be continued, in view of its high
medical value.

By such tables can be seen how many cases of broncho-
pneumonia are concealed behind the main entry of whooping
cough or measles; in how many deaths from tuberculosis
diabetes was associated with the fatal result ; what association
in the opinion of the certifying physician there was between
cerebral hemorrhage and arterio-sclerosis, and so on.
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For the United States Death Registration Area a similar
classification of Contributory Causes of Death in relation lo
Primary Causes of Death has been made since 1917 in the
Federal Mortality Statistics. In that year 35 per cent. of
the total deaths having a double assignment of causes of
deaths were thus tabulated, and it is pointed out in the
Annual Report for 1818 that “an occasional tabulation of
this kind is essential to paint properly the mortality picture
of the various causes of death.” In 1917 alcoholism was
credited in the regular tables with only 3,907 deaths, but
the contributory table shows that 5,363 other death cer-
tificates had alcoholism given in them. Bright’s disease,
again, was credited with 74,369 deaths, but this was given
as a contributory cause in 23,180 further deaths. In measles
we learn that of 10,442 deaths, more than half had pneumonia
as a contributory cause; and in scarlet fever in 507 out of
3,124 total deaths nephritis is also given on the certificates.
Other inatances are given in *‘‘Mortality Statistics ” for
1918, exemplifying the value of these supplementary tables.

These American returns give only one secondary cause
of death in each ecase, and the following illustration shows
the difficulties in comparing international statistics. In
“ Mortality Statistics” for 1918, out of a total of 62,417
deaths from cerebral heemorrhage, 14,842 were complicated by
arterial disease, but there were only 24 from arterial disease
complicated by cerebral hemorrhage. In England, as stated
on page 180, cerobral hemorrhage is treated as secondary to
and therefore a complication of arterial disease. That this
implies incompleteness of classification of contributory causes,
or that the practice in certification is very different in the two
countries, is further suggested in the following table, giving
the number of deaths from three diseases, which are closely
inter-related through the occurrence of cerebral hemorrhage :—

Proportlon from Each Cause to
1920. No. of Deathe from PR o0 Deaths from

Diseasea | Cerobral | pooos
of Hemor- All Thres Diseases,
Arteries. | rhagoe. Diseass,

) 2 (%) m (2) ()
United States .. | 19,977 ] 70,780 | 72,488 § 13-2 43-4 -4

England and Walee| 11,638 | 28,107 | 10,601 | 35-6 { 50-0 | 23-5
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Arterio-sclerosis is not prov1ded with a separate column
in the American statistics; in Engla.nd it appears to be
supersedmg cerebral heemorrhage as a cause of death. Renal
disease is a common cause of cerebral hemorrhage ; and the
fact that deaths under this heading are -7 times, while
deaths under cerebral hzmorrhage are only 2§ times, as
many in'the United States as in England, points to considerable
incomparability in the data. :



CHAPTER XVII
DEATH-RATES

Tre circumstances under which life ends are of primary
importance to the hygxemst and the social investigator,
Assuming that accufate and complete population and
mortality returns are available, deaths need to be considered
in relation to age and sex, the place of death, the race, social
conditions, occupation, marital condition of the deceased,
and according to the certified cause of death. The items
thus enumerated do not exhaust the possible categories. It
will be seen that death-rates may be classified as general or
specifio, the first relating to all causes of death and to the
general population, the second to special causes of death, or
to deaths in special groups of the population. Whether
general or specific death-rates are under consideration, two
tules must always be followed :—

1st. The population used must be precisely that which
produced the deaths contained in the death-rate; and con-
versely the deaths must comprise all the deaths occurring in
this population and no others.

2nd. The preceding rule, which is the rule as to population
“exposed to risk,” should apply with equal rigidity to special
death-rates for different ages, for the two sexes, for ocoupa-
tional groups, and for special causes of death.

These rules carry with them the execution of the method
adopted in Great Britain sinoe 1910 of transferring the records
of deaths whioh ocour elsewhere than in the administrative
ares in which is the home of the patient (p. 195). They
embody the only sound principle of giving, so far as is
practicable, “ all the deaths ocourring in the population” of
a district, which may be more or less than all that occur in
the district. They avoid, furthermore, the impossible task of
sttempting to allocate deaths to the place where Dnesnmably

the fatal disease was contracted.
19
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General Death-rates.—A general death-rate is the number
of deaths occurring among a given number, say 1,000, of
the population, during a unit of fime, which, unless other-
wise stated, is always taken to be a year. .

Estimation of Death-rate.—The death-rate may be
reckoned—(1) in proportion to every thousand of the mean
population ; or (2) the proportion of deaths, taken as unity,
to the whole population may be stated. Thus, a death-
rate per 1,000 of 19:3 is equivalent to 1 in 51. This second
method has only historical interest.

In.problems of life contingencies it is assumed that the
deaths in each year of age are uniformly distributed.
This assumption introduces an error which, except in the
first two years of life, is very small. For the first two years,
the recorded deaths are given by months in the Registrar-
General’s reports. The ratio between deaths and population
is known as the deafh-rate or raie of mortality, having been
so-called by Farr. By actuaries, however, it is known as the
central death-rate, the name rate of mortality being reserved
for the probability of dying in one year, gz.

Death-rates for Short Periods.—An annual death-rate
per 1,000 implies the number of deaths’ that occur among
1,000 persons during a complete year. Death-rates for
shorter periods are calcnlated on the assumption that the
deaths would have continued in the same proportion during
the remainder of the year. By this means the weekly-
annual death-rates ave placed on the same basis as the
annual death-rates, and the figures are on a scale with which
all are familiar. It is evident that the shorter the period
‘to which a death-rate refers the greater the liability to error,
owing to accidental causes of variation. The death-rate for
a short period expresses a fact, the errors only arising when
we draw too wide - inferences from it. Large fluctuations
from accidental causes oocur, especially in connection with
small populations. A temporarily high death-rate may, for
“instance, mean that, owing to the prevalence of inclement
wosdhne - ~angidersble number of unstable and fragile lives

" oaths slightly hestened.
‘v 8 week might be obtained, if there
#3535  ~ vear, by multiplying the deaths
~ by 52, and then proceeding
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a3 for an annual death-rate. But the ocorrect number of
days in a natural year being 365-24228, the correct number
of weeks is 52-17747. Thus, if the population of & town is
143,958, its weekly population is

143,956

2 aTIaT oo

which is assumed to remain constant for the year for which
the calculation is required. If there are 35 deaths in one
week, the annual death-rate for the week in question

356 X 1,000
= W = 12-69

The alternative method of multiplying the deaths of
each week by 52:17747 would require an additional arith-
metical calculation each week.

Death-rates for each quarter refer to the 13 weeks most
nearly corresponding with the natural quarter; and the
quarterly population is obtained by multiplying by 13 the
population of one week. .

The death-rate for the entire year is sometimes made to
‘relate to 52 (or 63) weeks, and sometimes to the 365 (or
366) days of the calendar year. The latter plan should be
followed.

The death-rate, expressing the proportion borne by deaths
from all causes to each thousand of the population, is known
as the crude death-rate. The fallacies detracting from its
use for comparative purposes must always be borne in mind.
These relate chiefly to unusual distribution of persons of
difforent ages and of the two sexes. The crude death-rate
must be regarded as a first test of the vitality of a popula-
tion. When used as & test of the salubrity of a small dis-
trict, especially when an exceptionally low death-rate is con-
corned, it is to be regarded with suspicion. Some source of
fallacy almost certainly lurks in the returns. The popula-
tion in question may oontain a large excess of women and
very few children under 85, and adequate correction for
*“external deaths ” (see p. 195) may not have been made.
The crude death-rate for one year in an ares with a small
population may be compared with the death-rate in the same
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, area in other years, within the same decade, but not. legiti-
mately with the death-rate of other areas. Even for larger
towns marked differences in the distribution of population
according to age and sex exist, and standardized death-rates
(p- 224) are to be used in preference. Thus the factor of
correction (p.223), 1911 census, for Bath was 0-8648 and for
Burnley 1:1051, and the crude death-rates of these two
towns in_19I2 were 12-9 and 15-0, the standardized death-
rates being 11-2 and 16-6,

Corrections for Residence.—The chief difficulty in secur-
ing accurate local death-rates arises from the steadily increas-
ing resort of patients to public institutions, such as hospitals,
asylums, nursing homes, which are often situate outside the
area in which the patient previously resided. For many
years correction to a certain extent has been made in English
statistica for such deaths,

The previous residence of persons dymg in institutions is
in each instance inserted in the weekly death-returns received
by the medical officer of health from the local registrar of
births and deaths in order to afford to the medical officer of
health the means for obtaining the information necessary to
correct the death statistics of his district. Until recently,
however, in many small urban and rural districts this' cor-
rection has been avoided, and erronmeous because defective
death-rates have been published. Evidently without further
machinery the medical officer of health is enabled to exclude
his ‘‘outward transfers,” but not to include his *“inward °
" fransfers.”

A useful example of the theoretical corrections needed is
furnished by the followmg case reproduced from the first -
edition of this book:—

The Wandsworth sub- dmtnct. of  the Borough of Wandsworth,
London, had within ita borders the County Lunatic Asylum, the
Hoaspital for Incurables, St. Peter’s Hoapital, Wandsworth Prisen,
and the Royal Patriotic Asylum for Girls ; and it sent its sick poor to
the Wandsworth and Clapham Workhouse Infirmary, which waa outside
;:a botr;ilt;m, while some of its inhabitants dxed in the Ia.rge metropolitan

ospi

Total deaths in Wandsworth in 1885 were .. «. 628
Of these there occurred in ita internal inatitutions .. 132

In addition there occurred in the Union Infirmary and other out-
lying institutions 78 deaths.
The mean population of Wandsworth in 1885 waa 31,497,
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(1) The death-rate, uncorrected for deaths in internal institutions,
and not including deaths in outlying institutions, was—

628 x 1,000

31,487

(2) In order to ascertain the death-rate corrected for internal

institutions without including the deaths in ocutlying institutions, we

must ascertain the population of its institutions as well as their deaths.

By the census of 1881 this was 1,482, which may be taken as nearly

correct for 1885. .
Corrected population = 31,497 — 1,482 = 30,015.

Corrected deaths = 628 — 132 = 498,

4968 X 1,000
Death-rate = —5'0'-’-6']".5— = 1652,

{3) The death-rate, excluding the population and deaths of internal
institutions, and including the deaths (but not the population, because
this is unknown) of Wandsworth parishioners in outlying institutions.

Population = 30,015.
Deaths = 496 4 78 = 674,

574 x 1,000
Death-rate = W

The last death-rate more nearly than any other represented the
true mortality of the Wandsworth sub-district. For it excluded the
population and deaths in its numerous internal institutions (to which
Wandsworth contributed only an inappreciable’quota) and it allowed
for the deaths of Wandsworth parishioners in external institutions.
The only fallacy was that no allowance was made in the population for
those inhabitants of Wandsworth who were in the outlying institutions
without their illness proving fatal. This number must, however, have
bue;:l comparatively small, and could not very materially affect the
result.

The need for such corrections as the above is urgent
when. it i3 desired to compare the effect of some branch of
public health administration on the death-rate. Thus in one
ilarge city the good influence of a special type of work against
tuberculosis was said to be demonstrated by the steadily
declining death-rate from phthisis. On investigation it was
found that a large proportion of the deaths from phthisis
ooourred in the city infirmary which was without the city
boundaries, and that these deaths had not been included in the
official statistics, When the necessary correction was made,
city A had no greater decrease of death-rate from tuberculosis
than city B, in which the same kind of anti-tuberculosis
work had not been attempted. Even in the 29 boroughs
into which London is administratively divided serious
prrors have arisen in the past by neglect to correct for

13

= 19:83 per thousand.

= 19-12.
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institutional deaths. The large general hospitals are nearly
all grouped within the inner circle of London in a few
boroughs ; ‘so likewise are the large maternity and children’s
hospitals and various special hospitals. On the other hand,
many institutions for metropolitan patients are in the
country. This is espeocially true for lunatic asylums, con-
valescent institutions, asylums for the feeble-minded, and
tuberculosis sanatoria. Inward and outward correction for
all these deaths is needed to secure accurate and comparable
results. In some instances the transference appears almost
absurd, e.g. when the deéth of a patient. dymg after 20 years’
residence in an external lunatic asylum is allotted to his
former home ; but it works impartially, and to make an
exception on account of prolonged residence in an external
institution would lead to anomalous results.

The case of maternity institutions, presents special diffi-
culties, the rule of the Registrar-General being that—
the deaths of infants born and dying within a year of birth, at any
toraporary address (institution or private house) to which the mother
went for her confinement, and deaths of infants in institutions to

which they were transferred for treatment from the place of birth,
are transferable to the district of fixed or usual ;esidence of the mother.

Prior to the beginning of 1911 a gradually increasing
effort had been made to refer deaths in institutions to the
place of residence of the deceased; but no attempt had
been made either at the central clea.mng house (the Genera.l
Register Office) in London or by local medical officers of
health to correct for deaths other than those occurring:in
public institutions. The general result had been that death-
rates calculated locally " were generally understated by
exclusion of the deaths of non-residents without correspond-
ing inclusion of the deaths of -residents occurring outside
the district. Even in London, where systematic distribu-
tion of institutional deaths had been arranged, the deaths
of non-Londoners were excluded, but those of Londoners
occurring outside greater London were mot included.

Many deaths, other than institutional, oceur .without the
distriot of residence of the deceased, e. g. in a city street, in
a railway accident, etc. In 1911, after careful congultation
hetween the General Register Oﬁce and the Local Government
Bo&rd it was decided to attaempt. the formidable task of



DEATH-RATES 195

relegating all transferable deaths, whether in an institution
or not, in accordance with a uniform system.

Transferable Deaths,—A transferable death was defined
a8 the death of a person who, having a fixed or usual resi-
dence in England and Wales, dies in a district other than
that in which he resided. The deaths of persons without a
fixed or usual residence, e.g. casuals, with rare exceptions,
are not transferable. The adoption of the system of trans-
ference has been made possible by the Registrar-General—
in whose office a copy of every death certificate is received—
supplying every medical officer of health directly, or, out-
side county boroughs, through the county medical officer of
health, with slips containing the particulars of deaths of
regidents not registered in the district. The rules for action
in doubtful cases are set out in the following official note :—

{1) Institutions.—Persons dying in institutions for the sick or
infirm, such as hospitals, institutions for the insane or mentally deficient,
workhouses, and nursing homes, must be regarded as residents of the
district in which they had a fixed or usual residence at the time of
admission. If the person dying in an institution had no fixed resi.
dence at the time of admission, the death is not transferable. If the
patient had been directly transferred from one such institution to
another, the death is transferable to the district of residence at the
time of admission to the first Institution.

(a) Almshouses, Convents, Industrial Schools, Institu-
tions for the Blind, Poor Law Residential Schools, and
other similar residential institutions are not regarded as
institutions for the sick or infirm, and should therefore
be taken aa the permanent addresses of the inmates,

(b) Homes for Incurables are considered to be institutions
for the treatment of the sick, Peaths ooocurring in them
are treated as transferable,

{¢) Poor Law Institutions belonging exclusively to a single
administrative area are regarded as part of that area for
the purposes of death distribution, even although the
institution may be situated outside the area it serves, as
in such cases previous residence in the area in question
van be inferred. Where, however, a Poor Law institution
sorvee mors than one administrative area, the area of
previous residenos cannot be inferred from the fact of
residence in the institution, and consequently such deaths
are treated as non-transferable in the absence of informa-
tion as to the administrative area concerned. Every effort
is made in such cases to ascertain the administrative area
of previous residence from the authorities concerned, but
when, for instanos, the only information aa to previous
residence of an asylum inmate is that he was admitted
from the workhouse of & union eomprising several admini.
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strative areas, the death cannot be transferred, for it is
impossible to say to which particular area it belongs.

{d) Prisons.—Deaths in ordinary prisons are treated as
transferable, but not deaths in Borstal institutions or in
conpict prisons, with the exception of the criminal
lunatic asylums, which it has been decided to treat, not
as conviet prisons, but as lunatic esylums.

(¢) Residential Staff.—The institution where resident ia
regarded as the usual residence.

{2) Common Lodging Houses.—In the absence of evidence of
& more permanent residence being maintained elsewhere, a common
lodging house will be regarded as the fixed or usual residence, whatever
the length of stay.

(3) Domestic Servants.—Regarded as resident in employer’s
house, where residence is fixed for term of employment.

(The parents' home is regarded as the usual residence of unmarried
domestic servants out of employment, in the absence of definite
evidence of residence elsewhere.)

(4) Hotels, Boarding Houses, etc,—Deatha of persons in hotels,
boarding establjshments, spartments, etc:, whére they were temporarily
resident without maintaining more permanent homes elsewhere, cannot
be regarded as transferable. )

(6) Nurse Children are regarded as resident where they are put
out to nurse. Their deaths, therefore, are not transferable o the
district of residence' of parent.

(6) Husband and Wife Liviné Apart.—The death of a wife
separated from her husband is not regarded a3 transferable to the
busband’as area of residence.

(7) Seamen and Canal Boatmen.—Unless there is evidence of
& definite shore residence, these cases are treated as non-transferable,

~ (8) Army and Navy.—Deaths of members of His Majesty's
Forces or of those of other nations are not now included in the statistics
of any local area.

(9) Infants,.—The deaths of mianta borm and dying mt.hm a year
of birth, at any temporary addrees (institution or private house), to
which the mother went for her confinement, and deaths of infants in
institutions to which they werp transferred for treatment from the
place of birth, are transferable to the district of fixed or usual residence’
of the mother

(10) Deaths from Violence are ta be referred (a) to the district
of Tesidence, under the general rule ; (b) if this district is unknown,
or the deceased had no fixed abode, to the district where the accident
occurred, if known ; (¢) failing this, to the district where death occurred,
if known; and (d) failing this, to the district where the body was
found.

There has thus been secured & really national rule of
practice in the compilation of desth returns, locally by each
medical officer of health, and centrally by the Registrar-
General. The importance of this reform is increased by the
fact that from 1911 onwards the old system of publishing in
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the Registrar-General’s returns vital statistics for registration
or Poor Law areas has been abandoned, administrative areas
for public health purposes being substituted.

Administrative Areas.—In 1911 there were 14,614 civil parishes
and 8,296 municipal wards in England and Wales. These are the

minimumn official subdivisions of Local Government areas, These
parishes and wards are comprised in :—

1. Loeal Government areas,

2. Judicial areas,

3. Registration and Poor Law areas,
4. Ecclesiastical areas,

6. Parliamentary areas,

differing from each other in area and population, and with much over-
lapping of boundaries. Prior to 1811, the Registrar-General’s vital
statistica related to 3 above, which numbered 635, with 2,009 registra-
tion sub-districts. From 1911 onwards they relate to Local Govern-
ment areas, which in 1911 numbered 1,747, and in 1921 had increased
to 1,798. '

A, County Boroughs .. 15
B, Administrative Counties.. 62, subdivided into—

I (a) Metropolitan Boroughs 28
1. Urban Distriots 1'09‘3{(5) Municipal Boroughs .. 250
uding {¢) Other Urban Districts ., 812

2. Rural Districts .. 657

Official Statistics.—These statistics, so far ag they relate
to births, to infant mortality, and to total deaths, formerly
from 29 now from 32 causes of death (p. 179), are published
for every sanitary ares in the Registrar-General’s Annual
Report, and can be compared with the corresponding items
in the Annual Report of the local medical officer of health.
The .efficiency of the medical officer of health depends in no
small measure on his weekly study of the vital statistics of
his area, and on his annual stock-taking of the same statistics ;
and the arrangement for economizing his labour set out on page
178 needs to be safeguarded by this important consideration.

It will be seen that by the above means a corrected state-
ment of all the deaths properly belonging to a given area
can be obtained. It is impraoticable, as already stated
(p. 29), to obtain a ocorresponding corrected population for
every area; but the possible error resulting from this is
seldom large, and is usually insignificant.

Attempts at correction of deaths by reference to district
of origin of discase are bound to end in failure. It is only
practicable to correct for residence. Thus & man may lanch
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in one ares, diné in a second area, and reach home after a
long motor ride, developing two days later a fatal attack of
pneumonia or cerebro-spinal fever. The only,plan equally
applicable to all cases is to debit the death to the place of
residence of the deceased.

Deaths of Non-residents in the United States.—In the
United States the transference of * transferable ™’ deaths, as
Qefined on page 195, is hampered by the fact that each of the
48 States has an independent registration system. Refer-
ence to.Table I, B, on page 96 et seq. of the Mortality Statistics,
1918, Bureau of the Census, shows that correction for non-
residents sometimes makes large changes in local death-rates.
Thus in Shreveport, Louisiana, the local death-rate would
be increased by corrections 12 per cent.,, in Cambridge,
Massachusetts, by 4 per cent., in Sacramento County, Cali-
fornia, by 30 per cent. In health resorts for tuberculosis a
large minus correction is often required. The rules for
correction for non-residents are mnot identical with the
English rules, and do not conform in all respects to the lines
of action recommended above. They are as follows :—

.Residence has been determined in each case exactly as it was done
by the census enumerators in taking the population census in 1910.

Briefly stated, the principal points are as follows :—

Residence refers to “ nsual place of abode.” As a rule the * usual
place of abode ™ is the place where a person regularly sleeps.

Non-residents therefore include— ) .

Persons visiting a town.

Transient boarders or lodgers who have some other usual or perma-
nent place of abode,

Students and children living or boarding in towns in order to
attend some school or college, but not regarding the place as l;hen-
home.

Servants or other persens working in town, but not sleeping thare.

Decisions for special cases :—

(s) Civilian employees of the United States are treated as resident
at the place where they regularly sleep. For example, employees in
the Government offices in Washington who regularly sleep in Washington
are ‘treated as resident at Washington, -even though t.hey may have

“legal residence » elsewhere,

(b) Any person who -was formerly & resident of the town, but has
since become an inmate of an out-of-town asylum, almshouse, home
for the aged, reformatory or prison, is treated as resident at the town

in which the asylum or prison is located.
{c) Persons having an unknown residence should be treated exactly

as thosp having no permanent hame or usual place of abode, and should
be counted as regidents of the place in which they die.
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(d) Inmates of medical or surgical hospitals are usually there only
for temporary treatment, and are therefore treated as resident at their
bome towns. .

These differences in practice in the interpretation of
*“ transferable " deaths need to be borne in mind in insti-
tuting international comparisons of local statistics.

Effect of Migration on Death-rate.—Evidently the
death-rate in a given town or county or in an entire country
may be changed by migration, when this changes the average
age and sex constitution and the healthiness of the popula-
tion. The mortality of most large and growing towns would
stand higher than it does but for the large number of young
and healthy immigrants from rural districts.

In watering-places and residential towns similarly the
crude death-rate would be lowered greatly because of the
large proportion of domestic servants, were this not more
than neutralized by the influence of elderly people retiring
to these towns. Thus in 1911 Bournemouth had a multi-
plying factor of correction {see p. 223) of 0-9142, Brighton
of 0-9092, Hastings of 0-8410, ete.

It is unnecessary to assume that the migratory part of a
population has bad a full year’s experience in' the new resi-
dence, for migration presumably is a continuing process,
and helps to determine the census population on which
standardized death-rates (p. 221) are calculated, the out-
going balancing roughly the incoming residents of short
duration.

The relative insalubrity of urban life fails in part to show
itself in urban death-rates, owing to dilution of the effects
of this insalubrity by importation of rural lives of higher
value.

Some partial concealment of effects of local causes of
insalubrity and mortality by migration occurs when occupa-
tional mortality sand mortality from special causes is under
consideration. A coal-miner may suffer as the result of his
occupation, become unfit for it, and migrate to another area,
dying there from disease engendered in his former occupa-
tion some years previously. The case of tuberculosis is par-
ticularly difficult. A person may die from this disease
acquired two or three or even twenty years earlier from a
consumptive relative, On the other haud, the infection of

L3



200 THE ELEMENTS OF VITAL STATISTICS

tuberculosis may remain latent unless provoked into activity
by unsatisfactory recent conditions of life, These difficulties
are not capable of complete statistical correction ; but in
drawing inferences to remember the existence of such
possibilities is va.lua.ble in promotmg caution and avoidance
of dogmatism.



CHAPTER XVIII

MALE AND FEMALE MORTALITY AT DIFFERENT
AGES, AND IN RELATION TO MARITAL
CONDITION

THe crude death-rate at all ages is only a preliminary test
in comparing the vitality of two communities, because the
death-rate varies greatly at different ages and for persons of
the two sexes. Corrections must therefore be made either
by-—{1) giving the death-rate separately for each successive
period of life, or (2) calculating the standardized death-rate
for the whole of life by the method to be described in the
next chapter.

To obtain separate death-rates for different age-periods
in the two sexes, we need to know—(1) The male and female
population at these age-periods; (2) the male and female
deaths at these age-periods.

The age-groups adopted by the Registrar-General for the
vital statistics of England and Wales as a whole are :—

Under 1 month .- . 25—
1-3 montha .. .e ‘e 30—
3-6 montha ., < ‘e 35—
6-12 months .. . .. 40-
Total under 1 year .. . 45~
1~ oe . . ‘e 50—
2- . “ .. .. 55—
3- . . . . 60—
&~ . . .. .

Total under 5 years . 85—
10- . .. . .- 75—
15— .. . . - BO-
20- .. . . ++ | 85 and upwards

In other tables the Registrar-General gives a state-

ment of—
"t
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(1) Standardized Death-rate for ANl Ages.
(2) Desaths of Infants under 1 Year per 1,000 Births.
(3) Death-rate per 1,000 Living at Each Age-period.

5 - ‘e o .. 45— -
10~ - . ‘.- 56—

15— .. =T 65—

20— . . - .. 76—
25 - .. .. . .+ | 85 and upwards

The deaths at age-period 5—, commonly stated 5-10,
mean the deaths at ages over 5 and under 10. In reading
the tables of rates throughout this volume, and in most English
official reports, the ‘‘dash’ between the age-figures should
be read as if it meant and wunder. In the American
mortality statistics the age-groups are quinquennizl, as above,
in statistics of deaths from all causes, and decennial in
statistics of causes of death, after the tenth year of life. The
age-periods chosen are 10-19, 20-29, etc. Here 10-19 is
equivalent to 10-20 in the English tabulation, and so on, a
point to be remembered. In the English Census Report for
1921 this method of statement, e.g. 0—4, 5-9, etc., is adopted,
with the definite indication that the figures refer to age last
birthday. Retention of the older method appears to be pre-
ferable. The exact age 5 is the experience of a single day,
80 that any person not yet & years old is always between
0 and 5, and so for the ages between 20 and 25, etc.

To estimate the population in. & given area at each age-
period, the following method may be adopted. The total
population male and female at the last census being known,
the corresponding population for, say, 1923 is estimated by
the modified method employed by the Registrar-General
(p. 46). The population-at the last census at each age-
period is also known ;. and the corresponding numbers for
1923 are ascertained on the assumption that the population
at the age-periods 0-5 . . . 55-65, ete., is the same fraction
of the total population in 1923 that the population of these
age-periods was of the total population in the cemsus year
1921, This assumption may be only approximately correct,
but no better method appears to be available.
~ Errors in Method of Statement of Mortality.—
Two erromeous methods of estimating .the rate of ‘mortality
at different ages require to be noted. The first of these is
to caloulate the proportion of deaths to total deaths, and
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the second to calculate the proportion of deaths at various
age-groups to the population at all ages. The fallacy involved
in the first method arises from the fact that either a diminution
in the total deaths or an increase in the deaths at any age-
group would increase the proportional deaths at the age-
group under consideration, though its interpretation in the two
cases would be essentially different. Or if a reduction in
both the total deaths and the deaths at a given age-group
occurred, this last reduction might be entirely hidden by
the statement of the result as a proportion between the two.

The second method is equally fallacious, inasmuch as apart
from any conditions adverse to health, the number of deaths at
various age-groups, and therefore the proportion of these to
the entire population, will vary with the number living at
the same age-groups.

For small populations a too minute division of age-groups
is inadvisable. Given homogeneous data, deductions from a
small number of individual facts are seldom so trustworthy
as when the basis on which an inference is founded is wider
and thus accidental causes of variation are to a large extent
eliminated. ' '

The infant mortality, i.e. of children less than one year old,
is stated per 1,000 births in the same year. Chapter XXIX,
deals with this important death-rate, including the occasional
fallacy arising when the births vary greatly from yesr to
year.

For the United States death registration area the report
of the Census Bureau (1918) emphasizes the fact that—
comparison of the crude death-rates of different countries or of different
places in a single country for a single year may serve as a starting-
point for the investigation of conditions, but conclusions from such a
comparison must be guarded, unless such factors as the age and sex
distribution of the places compared are known and taken into account.

Unless birth returns are complete, death-rates for the first
two years of life cannot be given with accuracy. - The birth
registration area of the United States is smaller than the
death registration area, and census figures of population at
these ages in all countries are far from reliable.

Death-rates at Different Ages and in the Two Sexes.
—Table 3 of the Annual Review of the Registrar-General
for 1921 gives a valuable table showing for every year since
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1881 and for groups of years since the beginning of civil
registration the death-rates of males and of females for 12
age-groups. From advance sheets of the United States
“ Mortality Statistics™ for 1921 the following American
statistics are obtained, comparing for each sex American
with English experience for the years 1911-15 and 1920
respectively :— .

ENGLAND aND WaLgs anp U.S.A.

Death-raies per 1,000 Living ot Each Age-period.

Males, Females,
1611-15, 1020, 1911-15. 10620,
Age,

Eng. | US. [ E Eng. Eng

L3 Reg. [1 U.S8. an U8 and U.8

Walea.| Area. | Wales Wales. Wales
0~ 46| 88| 35°7| 320 ss8| s1g| =85 =00
- 3¢ 33| 82 4| 23 2¢| %1 30
10- 20 2| 19 241 21 20| 20 21
16~ g1 87 4 e =¥ g2l =7 87
20— 89 5-3 4 50} 81 5[ 33 58
26~ 50 65 ? ezl 40 561 39 87
(1 83| 101 t |- 83} es 70| 64 78
46— 151 16'9| 18'8| 18t| 17§ 12e| 95 121
55 30'8] 80°1| 252 267 23°6; 20| 10°4| =242
R P S S N
85 and upwards .. | £70'5 }14““‘ 235-4-}“5'0 258-0 [ £ 134 | 2461 }133-4

There are interesting differences in the experience ‘of the
two countries. Comparing the experience of the two countries
in 1911-15, the male death-rate at ages under 5 is much
lower in the United States,-while from ages 15 onwards to
65 that of the United States is higher than that of England.
For the female death-rate the excess in the United States
after the age of 5 persists until the age of 75.

The death-rate in each country is highest at the two
extremes of life; but the very high death-rate at ages 0-5
has greater importance than the death-rate at ages 65 and
over, for two reasons: (1} the child population is much
larger than the population surviving to ages over 65, and
(2) the possibilities of utility of each person have not been
reached in childhood, while at ages over 65 they are
approaching their end.
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The preceding table shows clearly that the age-distri-
bution of the population which would be most favourable to
a low crude total death-rate for all ages is one which con-
tains an unusually large proportion of persons aged 65 to
45, and relatively few infants or old people.

Effect of Sex on Mortality.—The same table shows
that in England at all ages except 10-15, and at all ages in
the States, the death-rate in the male is higher than in the
female sex. The difference between the experience of the
two sexes in 1911-15 is shown in the following table :—

PERCENTAGE EXTENT TO WHICR THE DEATH-RATE 0F FEMALES DIPFERS
FROM THAT OF MALES AT DIFFERENT AGE-PERIODS IN THE 5 YEARS
1911-16.

0~ G- 10- 16~ 20- 25~ 85- 45 b6~ 05- 75- 85and upwards
Bngland &\ o 15 —8 45 —13 —20 —20 —20 —D2 —23 —20 —14 —
BW&lu} 18 -8 45 —13 —20 —20 —20 —22 —28 —20 ~14 —10
US.Reg. Ares —17 ~12 —9 —13 —15 —14 —11 —21 —17 —12 —¢

With the exception noted above, males suffer from a
higher death-rate than females at all ages. There is a great
excess of male mortality in childhood, and from the age of
20 onwards at nearly all ages there is an even greater excess
in England. This is much less marked in the States.

The standardized death-rate (see p. 219) of males regularly
exceeds that of females. The excess was about 9 per cent. until
about 1860, but in the 15 years ending with 1914 it averaged
about 20 per cent. Itincreased to 30 percent.in 1917, doubtless
owing to the withdrawal of the best part of the male population
from civilian stetistics. In 1921 the excess had become 21
per cent. Distributed according to age, in 1921 male exceeded
female rate of mortality at ages under 5 by 25 per cent.;
at ages 5-10 by 3 per cent., at ages 1545 by 39 per cent.,
at ages 45-65 by 39 per cent., at ages 55-65 by 30 per cent.,
at ages 60-75 by 21 per cent., and at ages 75-85 by 14 per
cent. At ages 10-15 male mortality was 3 per cent. less, at
ages 85 and over it was § per cent. less than that of females.

The exceptional experience of the period near puberty is
illustrated in the following table, showing death-rates at
various age-periods under 20 in successive groups of years.
The figures in black type show where the female exceeds the
male death-rate at the corresponding age-period.
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ENGLAND aAND WaLEs.
Death-raies per 1,000 Living of Each Sez ai Each Age-period.

At Ages
Period.
0-5. §-10, 10-15. . 16-20.

| r M F. | M . M, ¥,
1841-650 71-2 | 61-1 92 89 6-1 54 71 79
185160 72-4 | 62-7 8-5 8:4 4-9 b-1 6-7 7-4
1861-70 73-5 | 63-7 8:2 7.8 4.5 4-5 82 6-8
1871-80 68-4 1 68-8 67 6-2 |- 37 3.7 53 55
1881-90 61-6 | 651-9 5-3 53 3-0 3-1 4-3 4-4
1891-1900 | 62-7 | 52.8| 4-3 | 4.4 | 2.4 | 28 | 38 | 3-7
1901-10 60-0 | 41-9 3-6 3-8 2.1 2:2 3-1 2.9
1911-16 40-8 | 33-8 3-4 33 2-0 21 3-1 2.7
‘1916-20 34-1 | 28-2 3-6 | 3-8 2.4 2.5 T | 3-8

The same table also indicates clearly the great decline in
death-rate at each age-period in both sexes.

The historical course of infant mortality and of the death-
rate for each of the first five years of life is seen in Figs.
44, 47, and 48,

The changes at ages over 20 can be seen in part in the
tables on pages 204 and 208.

In order that it may be better appreciated how COmpara-
tively infrequent is death in old age the following table is
given at this point :—

Unrrep S5tarEs REGISTRATION AREa, 1920,
Proportion of Deaths at AR Ages (= 100) at Different Ags-periads.

“Age. " Males, Females,
First & years. 23.0 20-3
Twenty yoars, 5—25 16-2 11-1
Twenty years, 2545 . s 16-8 18.2
Twenty yeara, 45-66 . - 20-1
Ages 65 and upwarda . . N\ 276 30:3

. P 100-0
T~

. Thus in actual experience o
male and 30-3 per cent. of the fem

over 65. -
. Sex Mortality in Infancy.—The
lives -is shown markedly in the first ive-birth,
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through every week of the first month, and in each trimester
of the first year of extra-uterine life; and it is shown in
American and in English experience alike. That greater
facility of birth of females owing to a smaller cranium is not
the sole cause is evidenced by the persistence of the
phenomenon of superior vitality at higher ages.

DEATH-BATE AT Eaom Perrop or Invancy PEr 1,000 Bmras.

England and Wales, 1920. | g ooiviation anca 1650,

Males, Females. Males, Females.
Under one day 11-5 8-1 16-7 12-7
1 day and under l woek 13-2 g-9 16-4 12:4
2nd week .. 5.9 4:8 8-0 4-8
3rd week 5-2 3.9 4.1 3-4
4th week 3-8 2-8 3.5 2.7
Total under I month . 39-7 30-4 46-7 36-1
1 to 3 months - . 18-3 13:0 14-6 11-3
3 to 6 months . .. 14+0 109 14-5 1.7
6 to 9 montha - .. 10-2 84 10:7 9.2
0 to 12 months .. . 78 6:6 g8 78
90-0 69-3 95-1 76-1

It is pointed out in the Registrar-General’s Annual Report
for 1921 that the excess in mortality of male infants has
slowly increased. Prior to 1900 the male infant mortality
usually exceeded the female about 21-22 per cent.; during
the present century the difference has become greater with
the increasing decline in total infant mortality.

In the same report attention is drawn to the bearing of
these changes on the proportion between avoidable and
inevitable infant mortahty As the death-rate falls, the share
of the latter group must increase; and the fact that in recent
years improvements in environment have been accompanied
by a smaller decline in male than in female mortality suggests
that a higher proportion of male than of female mortality
is unavoidable. This is confirmed by the greater male excess
in the earlier months of infancy. In foreign countries similar
statistics are seen. Thus comparing experience in years of
maximum and of minimum infant mortality, the male excess
of infant mortality in Belgium was 18 per cent. (max.) and
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The same table also indicates clearly the great decline in
death-rate at each age-period in both sexes.

The historical course of infant mortality and of the death-
rate for each of the first five years of life is seen in Figs.
44, 47 and 48,

The changes at ages over 20 can be seen in part in the
tables on pages 204 and 208. '

In order that it may be better appreciated how compara-
tively infrequent is death in old age the following table is
given at this point :—

UNiTED STATES REGISTRATION AREA,' 1920.
Proporiion of Deaths at Al Ages (= 100) at Different Age-periade.

"Age. " Malen, Fomalea,

Firat 5 years e 23.0 ' 20-3
Twenty yem, B5-25. b e . 10-3 11-1
Twenty years, 25—45 Ve .e 16-8 18-2
Twenty years, 45-66 - .. « 22.4 20-1
Ages 65 and upwards . ‘e 27-6 30-3
100:0 100-0

Thug in aoctual experience only 27-6 per cent. of the
male and 30-3 per cent. of the female deaths occur at ages
over 66. -

Sex Mortality in Infancy.—The superiority .of female
lives -is shown markedly in the first day after live-birth,
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through every week of the first month, and in each trimester
of the first year of extra-uterine life; and it is shown in
American and in English experience alike. That greater
facility of birth of females owing to a smaller cranium is not
the =ole cause is evidenced by the persistence of the
phenomenon of superior vitality at higher ages.

DraTH-BATE AT Eacm Prriop or INvanoy Per 1,000 Breras.

Eugland and Wales, 1020. | g ontotion dmea. 1050,

Males, Females. Males, Females.
Under one day 11-5 8-1 16-7 12-7
1 day and under 1 week . 132 g9-9 16:4 12-4
2nd week . 59 48 8-0 4-8
3rd week 5:-2 3-9 4-1 3:-4
4th week 3.8 2-8 35 2.7
Total under 1 month . 39-7 30-4 46-7 36-1
1 to 3 months . - 18-3 13-0 14-6 11-3
3 to 6 months . .. 14-0 10-9 14-5 117
6 to 9 months . .. 102 84 10-7 9.2
9 to 12 monthe .. . 7:8 6:6 §-8 78
90-0 69-3 95-1 76-1

It is pointed out in the Registrar-General’s Annual Report
for 1921 that the excess in mortality of male infants has
slowly increased. Prior to 1000 the male infant mortality
usually exceeded the female about 21-22 per cent.; during
the ‘present century the difference has become greater with
the increasing decline in total infant mortality.

In the same report attention is drawn to the bearing of
these changes on the proportion between avoidable and
inevitable infant mortality. As the death-rate falls, the share
of the latter group must increase; and the fact that in recent
years improvements in environment have been accompanied
by a smaller decline in male than in female mortality suggests
that a higher proportion of male than of female mortality
is unavoidable. This is confirmed by the greater male excess
in the earlier months of infancy. In foreign countries similar
statistics are seen. Thus comparing experience in years of
maximum and of minimum infant mortality, the male excess
of infant mortality in Belgium was 18 per cent. {max.) and
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23 per cent. (min.), of France 20 and 22 per cent. respectively,

of Prussia 17 and 19 per cent., and so on.

Increases and Decreases of Death-rates at Different
Age-periods.—In the following table?! is shown the historical
trend of the death-rates of England and Wales in five suc-
~ cessive decennial periods, the increase or decrease of the
death-rate for various age-groups being stated as a per-

centage of the death-rate for the preceding period :—

Increase or Decrease per Cent. of the Death-rate for Each Sex and Age-group
Compored with the Death-raie for tbeSamc Group in the Immediately

Preceding Decennium.

England and Walea.

1871-80 1881-00 1801-1900 1001-10

compared compared comm com

with with ! with th
1881-70 1871-80. 8881~00. | 1891-1900.
Males
. under § “ - 6-9 —16-0 + 1-8 —20-2
b- . —18-1 —20-3 —19-4 —18-7
10- .. ~]17-3 —20-4 —17:1 —16-1
15— - —15-1 —17-8 —12.2 —18-5
20~ . —13-1 —22-1 —11-7 —17-4
25— . - 6-0 —16-9 —-13:0 —17-8
30— - + 2-3 -10-2 -_ 72 —320-4
45- . + 4-2 - 36 — 2.2 —14-4
55~ + 52 — 0-5 + 0-7 — 90
65— + 8-9 + 11 - 01 - 79
75mdovar + 23 — 39 — 18 - 4-8
Females . .

under & - — 8.4 —11-0 + 1-8 —20-7
5 . —20-1 —15:8 ~16-9 —-17-3
16— . —~17-5 —16-4 —17-8 —156-6
15— . —17-9" —18-9 —-17-1 —21-1
20— . —14:'6 —18-7 —19-6 —21-6
26— . —-11-4. —14-4 —~17-56 —22.0
35— — 36 — 90 — 94 —21:5
46— — 0-2 - 3-3 — 244 —15-1
56— + 2-7 — 07 — 01 —12-6
65- + 82 - 1-0 + 06 —11-2
. 75 and over + 0-8 — 5-2 — I-1 - 7-0

In the. following table is given a eomparison of the per-
centage change in male and female death-rates at each age-
period, comparing 1910 with 1900, and 1920 with 1910 in

plement to Seventy-Fifth Ann\ml

! From Table XI on page xxvii of Su
and Wales, Part I1L.

Report of the Registrar-General of Engl
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the death registration States of the United States.! Com-
parisons for other years and more detailed comparison for
various parts of the United States can be made by utilizing
the data given in the volume on the United States Life-
Tables.?

U.S.A.—REGISTRATION STATES OF 1900.

Increase or Decrease per Oent. of the Death-rate for Each Sex and Age-group
Compared with the Death-rate for the Saume Group 10 Years Earlier.

Males, Femalea,
Age-poriods. 1010 1920 1010 1620
corapared compared compared compared
with 1600, with 1910, with 1900. with 1910,
-5 .. ‘e ‘e ‘e —18 -29 —18 -32
5- .. . .e .a =21 — 8 —24 -14
10- .. .e . ‘e ~14 -4 -922 -—12
15- .. . .. . ~-20 0 —27 + 8
20- .. .. . . =21 — 9 —25 4+ 6
26—~ .. . - e —28 -11 —23 + 6
85~ .. e .. . -3 —2] —14 — 9
45— .. . e s e + 3 —19 — 8 — 6
56~ .. .. o .. + 7 —13 0 — 8
8- .. e . . + 8 -~ 6 + 4 -1
75 and over + 8 -3 +.2 -2

Experience in England, when 1871-80 is contrasted with
"1861-70, shows an inoreased death-rate at all ages over 35
for males, and at ages over 55 for females. When 1881-90
is contrasted with 1871-80, there is no evidence of increased
death-rate at any age except in men aged 65-75; and the
experionce of the 20 years 1891 to 1910 shows a declining
death-rate in both sexes at all ages, with the exception of
a slight inorease at ages 55-65 in males and at ages 65-75
in females in 1891-1900, owing probably to the influenza
pandemio of 1889-93. There has been steady advance in
the age to which increasingly favourable death-rates extend.

The experience of the United States as shown above
indicates some increase of death-rates for males at ages 45
and upwards between 1900 and 1910, without any correspond-
ing fomale experience, exvept at ages over 65. Comparing
1920 with 1910, the female death-rate shows some increase

1 The percentage changea in death-rates have been calculated from tablea
;;l&)r;;l;';dinadmm of publication by Dr. William C, Davis of the Washington

! United States Life Tables (Washington, 1921).

14
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between 15 and 35. The experience of Massachusetts can be
compared in the American Life Tables for 1890, 1900-2 and
1210. The male death-rate for ages over 65 increased in each
of the later periods in males, when compared with 10 years
earlier; and this held good for the female death-rates for
age-periods over 55. The American experience is much more
affected by immigration of foreign'populations than that of
England ; but looking at the facts broadly it would appear
that so far as concerns changes in the age-distribution of
death-rates the registration area stands historically in the
same position as England in 1871-80.

Writing in 1893, I commented on the earlier conditions
in England as follows :~—

Although in England, owing to the large number of lives saved
during the early years of life, the number surviving to the higher ages
has increased, thus securing a great gain to the community, this is
not incompatible with a stationary or even diminished prospect of
life for each individual over a certain age. In England the death-
rate for males was higher in 1871-80 for all age-groups above the 25-35
period, and for females was higher in 1871-80 for all age-groups above
the 35-45 period than in preceding decennial periods.

After discussing the influence of increased wages and
improved nutrition in more than counterbalancing the
tendency of city life to cause a heavier mortality, stress was
laid at the same time on the following factor, which must,
I believe, be given a large share of the credit for the reduced
death-rate which has now been realized at older as we_l'l as a.ﬁl

younger ages.

Another consideration requires to be borne in mind. We are’ at
present in & transition period. The Public Health Acts of 1871 and
1876 heralded immense improvements in senitation, the fruits of:
which have not yet been fully reaped.. There has been, more especially
since 1875, steady and increasing improvements in the conditions
under which people live, Men now' 40 years of age were born in
the pre-sanitary period, snd the first 20 years of their life were
spent under more unhygienic conditions than those now holding good.
This fact would go far towards explaining a stationary death-rate at
the higher ages. It does not, however, explain an increased death-rate
at those ages. . .

- The explanation of this increased death-rate at the higher ages will
probably be evident when at the end of another 20 or 30 years
Yy the improved conditions of life have endured sufficiently long to enable
M their full force and value to be determined. We must be content in
t£5e meantime to have stated the more important factors which appear
ta khe At work, leaving the complete solution of the problem to & time
when,the statistical experience of our country is more mature.
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At the end of the time mentioned in the last sentence,
it is noteworthy that at every age, even beyond 75 years of
age, the number dying for a given number at risk has
decreased ; and the improved conditions of modern life,
sanitary, social, and economic, have resulted in England in
a lowered death-rate at every recorded age-period. The
exceptions to this statement due to the abnormal events of
1614-18 do not invalidate the conclusion as to the trend of
events, This subject is further discussed in Chapter XXII,
by means of life-table expectations of life and of a statement
of the number of survivors at given ages out of a given
number at birth.

International Comparisons of Death-rates According
to Age.—The Registrar-General’s Annual Report for 1909
(p. cxviil) gave an interesting study of male and female
death-rates in 11 age-groups from which the following
particulars are taken. From this study it appears that
from ages 10 to 35 the English mortality experience was
very favourable, and from 35 to 75 was almost equally un-
favourable, especially in the male sex. The following table
illustrates the last-named point :— : -

DEATH-BATES OF MarLESs PER 1,000 Livinag AT EACH AGE-GROUE.

Country. Bl e | 05 | 35~45. | 565, | 6565,
New Zealand .. «» | 1900-02 25-0 :  6-9 11-9 22-0
Queensland . .» | 1900-02 31-8 : 10-8 16-5 22-0
Denmark .o os | 1900-02 421 : 8-1 13-6 24-7
Sweden .. . .. | 18691801 | 40-3 : 83 12:4 22:0
Italy ., .- oo | 1900-02 76-9 : 8-4 13-6 27-0
Neotherlands .. .. | 1808-1900 | &5-4 : 7.8 12-9 26-4
Belgium “ oo | 18991001 | &9-4 . 9-1 16-4 30-1
Switzerland .. .« | 1800-1901 | &0-6 : 10-4 18-8 34-3
England and Walea .. | 1000-02 58-3 : 10-9 18-7 34-8
Franos .. . vo | 1900-02 51-7 : 11-8 17-6 31-5
Germany . «+ | 1801 80-3 : 10-1 17-7 32-5

This comparison, as remarked by Dr. Stevenson in the
above report, indicates that * much of the mortality amongst
our middie-aged and elderly men must be preventable, though
not prevented.” The publications of the International
Statistical Institute make comparisons possible on similar
lines for more recent years.
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It will be noted that there is no consistent connection
between child mortality and mortality at higher ages (see
p- 358). ' ‘

In the Annual Report of the Registrar-General for 1910
{pp. xci and xcii) are given tables comparing the male and
female death-rate from all causes in 20 countries in age-
groups. The relative position of England and Wales in rela-
tion to these 19 other countries is shown below :(—

All |{Under

Agos. || 5 5 | 10~ |. 15~ | 20- | 26~ | 35~ |46~ (65| 66~ | 75~
Mates..| 12 || 11 | 18 | 16 { 18 | 10 | 1a | e { &[5 ]| & | 12
Females| 14 |[ 11 | 24 | 28 | 8 | 18] 18 | 1 je]|a]| 1] n

Thus the figure 12 releting to males at all ages indicates
that 11 of 20 countries had a higher and § had a lower
standardized death-rate at all ages than England and simi-
laxly in other cases.

“The high mortality of men between 35 and 75 and of
women between 45 and 65 in this country as compared with
others is remarkable, and is in sharp contrast to its favour-
able position in regard to mortality of young persons.”

Deathrate por 1,000 | Australia. | England. | Germany. | Norway. | Italy, | Snited
0-1 . «o | 95-10 | 144-34 | 202-34 | 81-45 | 167-71 | 127-38.
5 .. . . 2.81 642 56-28 4-38 7-68 ] 6524
10 o . 1-79 1-82 |°" 2.44 2.98 2-2¢ 2.61
15 o ae 2.556 2611 " '2.77 4.08 4-12 3-19
20 .- . 3-70 3-78 5-04 9-07 6-19 5-46
256 .- .- 4-48 4-54 513 8-78 6-85 6-22
30 o “ 5-19 . 6:66 5-56 7-57 6-67 7-31
35 .- . 6-33 7-32 6:97 7-36 7-08 9-14°
40 . . 8:16. 8-31 | 9-22 7-78 8:48 | 10-40
46 . «+ | 10-83 12-23 | 12-44 8-92 10-31 { 13-10
&0 o N 16:67 |- 16-83 | 11-1I 13-45 | 15-28
56 . .. | 18-16 | 23-08 [ 23-5T7} 14:18 17-73 | 21-38
60 o <. | 25-84 32-62 | 32-60} 19-14 26-62 | 29-90
66 . .. | 38:59 46:57 | 47-06 | 28-80 39-83 | 42-92
70' . .| 61-82 67-08 | 60-36 | 42-76 64-49 | 59-90
75 . .. | 96:10 | 100-62 | 106-40 [ 66:91 | 102-62 | 90-16

1 Nore.—The death-rates are for the stated year of life, not the average
desth-rates for quinquennial perioda.

In the above table are shown the male death-rates per
1,000 living at 5 yearly intervals of age based on the experi-



MALE AND FEMALE MORTALITY 213

ence of 1901-10. The table is derived from a table giving
the death-rate for each year of life in 14 countries, on page 204
of Upited States Life-Tables (published 1921). Of these
countries Australia has the most favourable experience,
Norway coming next. Germany’s experience is the worst,
that of Italy coming next. The anomalies of distribution of
favourable or unfavourable death-rates at different ages can
be seen in the table.

Marital Conditions and Mortality.—The question of
effect of sex on mortality is closely related to that of the
influence of the inter-relation of the sexes in matrimony, a
subject which has long interested social statisticians, who
have not been restrained from its statistical study by the
perennial joke that married is not more prolonged than
celibate life, but only appears so !

As Farr said! in 1858: ‘ The family is the social unif ;
end it is founded in its perfect state by marriage. The
influence of this form of existence is therefore one of the
fundamental problems of social science.” Quoting some
French statistics relating to the year 1851, he concludes that
‘“ the single individual is more likely to be wrecked on his
voyage than the lives joined together in matrimony.” A
~more recent disoussion of the subject is contained in a paper
by M. Lucien March,® from which the table on page 214
is abstracted.

One could have wished that the age-groups in the above
table had been less wide, as this opens up the possibility of
error. The table as it stands shows at all ages a much
lower death-rate among married than among single or
widowed men ; among married women the death-rate is some-
what higher at ages 20-40 than among single or widowed
women, but at ages 40-60 and over 60 the superiority of
married women is very evident. A% these higher ages the
dangors of childbirth are nearly or entirely absent, and married
women at these ages on an average are better protected and
less impoverished than unmarried. The superiority of married
men at all ages may be variously interpreted. Numerous
factors are at work, some connected with, others independent

} Fital Statistios : A Memorial Volume of Selections, eic., of Writings
Wu‘lmm Farr, p. 433 (1885).
** Some Rosearches Concerning the Factors of Mortality,” by L. March
(Joumui of +is Royal Statistical Society, March, 1912\
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of, matrimony itself. Comparative freedom in marital life
from the terrible risks of syphilis must be given weight. A
moral self-selection is connected with this fact. As a rule
& married man is in a more secure social position than an
unmarried, and correspondingly has a better economic and
sanitary environment. Probably still more influential is the
fact that married men are selected, the less fit or the actually
unhealthy being less likely to marry than healthy men.
The statistics of relative mortality of married and unmarried
are therefore of dubious value as showing the influence of
married life per se on vitality. They are the product of

AveEracE ANNTAY, DEATH-RATE PER 10,000 Living N EAcH AGE-GROUP
DURING THE PERiop 1886-95 1w FraNCE, PRUSSIA, AND SWEDEN.

Males, aged Females, aged
20-40. { 40-80, “3‘,;,““ 20-40. | <o-s0, | ©0and
France : !
Married . . 77 153 583 80 121 456

Single 103 . 246 794 78 166 730
Widowed or d.lvoreed 211 293 1,148 1456 198 930
Prussia :
Married . . 7 175 582 79 128 497
Single 84 231 806 69 - 179 729
Widowed or dwomed 201 346 1,091 101 172 8056
Sweden : '
Married . . 53 114 453 66 96 364
Single 83 204 690 81 120 528 .
deowod or d:vomd 104 190 856 28 132 698

|+

this influence, intertwined with the influence of selection’in
matrimony, of comfortable, sgcial conditions, and other factors.

For England and -Wales a more detailed statement is
practicable for women (Registrar-General's Annual Report,
1912), based on the census data for 1911 and the deaths of
unmarried, married and widowed women in the three years
1910-12. '

The figures given in that report show an excess of
mortality of married over that of single women up to the age
of 43, which, as stated in the report, *“is the more remarkable
in view of the number of women debarred Irom marriage
by ill-health.” This excess is chiefly attributable to the risks
of maternity. From 40-60 there is practical equality of
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mortality in married and in single women. Widows In the
aggregate have a much higher death-rate at all ages than
either single or married women. Corresponding figures for
widowers are unobtainable ; it is probable that all that is
connoted by the term *‘social misery ” is more instrumental
in causing an excessive death-rate among widows than among
widowers.



CHAPTER XIX
STANDARDIZED DEATH-RATES

THE extent to which the number living at different ages and
the proportion between the two sexes may vary willjbe
further illustrated, as a thorough comprehensmn of the signifi-
cance of these variations is indispensable in the study of
vital statistics. The figures on pages 69 and 60 give some
international conmparisons. These deal with large masses of
population, in which local variations a.re averaged out. The
following examples illustrate variations in England and Wales,
and incidentally demonstrate the insufficiency of crude death-
rates at all ages jointly as a measure of relative vitality of
these communities.

Reference has already been made (p. 58) to the valuable
study of types of population in the General Census Report,
England and Wales, 1911 (Cd. 8491). 'In this report six
groups of population were differentiated according to the
distribution of each population in respect of age and sex.
In Group I the populations showed excess of both males and.
females during childhood and deficiency at mearly all .adult
ages. This group consisted of ports and manufacturing
towns. Group IL resembled the first group, except that
the proportions of males. remained above the average for
the whole country til] about age 45. This type is deter-
mined by relatively high birth- and death-rates, absence of
attraction for female labour, and the continued immigration
of young men, as in mining and certain industrial districts.
Group III showed excess of both males and females through-
out' the working period of life, and deficiency in childhood
and old age, as in Blackpool, four central London areas,
and in textile towns. Group IV was distinguished by excess
over the general average during the first three, succeeded
by deficiencies in the fourth and fifth quinquennia of life;

there followed & second period of excess between 25 and
36
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45, and then a second period of deficiency for the rest of
life. The districts included in this group belonged to what
are described in the census report as the *workman’s
dormitory " type. The age distribution of Group V, consist-
ing chiefly of residential districts, was most distinctive in the
female sex, the proportion being uniformly below the mean
during the three first quinquennia of life and above it after-
wards, almost exactly the converse of the conditions in the
two first groups. Group VI was the largest group of all.
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Fia. 20.—Number in 1,000 Malesa and 1,000 Females at all ages, of Males
(®——®—- @] and of Fomales {0 - - - 0 - + « 0] at Each Quinquennial
Poriod of Life in 1911. '

The diagram, derived from the Registrar-General'a table, for Group I mlates
to the following distriots: Bethnal Green, Poplar, Shoreditch, Edmonton,
West Ham, Walsall, West Bromwich, Stoke-on-Trent, Sunderland, South
Shields, Tynemouth, and West Hartlepool.

The diagram, derived from the Registrar-General's table, for Group III
comptrises Bradford, Dewsbury, Haliiax, Huddersfisld, Rochdals, Bury,
Blackburn, Oldham, and Burniey.

In it the proportional numbers were generally below the
mean for the whole country up to about 40-50 years of age,
and afterwards in an increasing excess. The areas included
in this group were of predominantly rural type.

In the diagram above the males in Group 1 and 3 and
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the females in these two groups are contrasted; and from
what has already been written it will be evident that a lower
crude death-rate at all ages, in the aggregate, for both males
and females will hold good for Group 3 than for Group 1,
assuming that in the compared groups the death-rates a.t
each age-period 0-5, 5-10 . . . 75-85, etc., are equal in all
the groups.

A further illustration of the need for corrections for age-
distribution of population may be quoted from Dr. Ransome,
as given in an earlier edition of this book, although it is now
too extreme to be matched in current experience. This
illustration does not show correction for sex, but only for
age :\—

Suppose two towns, 4 and B, each with a mean popula-
tion of 1,000, and exactly alike in their sanitary conditions.
A has 150 children under &; B has only 100 under 5, which
in each town die at the rate of 10 per cent. per annum,
while persons over 5 die at the rate of 10 per mille. Reckon-
ing up the total mortality per 1,000 at all ages, we find that—

In A, out of 150 children, 15 die.

In A, out of 850 over 5, 8-5 die; the total death-rate
being 235 per 1,000 of the entire pcpulation.

In B, out of 100 children, 10 die.

In B, out of 900 over 5, 9 dlB the total dea.th-rate being
19:0 per 1,000,

Thus there is a difference of 4-5 per 1,000 in the two
death-rates, due simply to differences in the age composition
of the two populations, and apart-altogether from their state
of health.

In the paper from which this illustration is taken Dr.
Ransome further points out that a death-rate of 10 or even
12 per 1,000, which not infrequently is recorded in certain
favoured districts, cannot be regarded as a true measure of
longevity of its inhabitants. It has been stated that & death-
rate of 10 per 1,000 means either that every child born
attains the age of 100 before he dies, or else that the average
age at death is 100; and that if some die in infancy, others
must have lived much more than 100 years. Similarly, a
‘death-rate of 12 per 1,000 means an average age at death of
over 80. This would be true in & life-table population, i.e.
one in which the births equal the deaths, and no disturbing
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migration occurs. In & population in which births exceed
deaths (the usual type), and in which migration disturbs
ratios between ages and sexes, a crude death-rate of 10 per
1,000 would not carry the above consequence. To attain a
continuous death-rate of 10 per 1,000 of population, two
conditions are generally required : (1) A favourable age and
sex distribution of populatioh, and (2) an exceptionally healthy
population after allowance has been made for the first factor.

Standardized Death-rates.—Standardized death-rates
can be obtained by two methods, direct and indirect, as
described in the Annual Report of the Registrar-General,
England, 1811. In both the crude death-rates of various
districts are modified to show what they would have been
had the local populations been constituted as to age and sex
like the total population of England and Wales in 1901.
The direct method gives slightly more accurate results, but
it is laborious in application and demands knowledge of the
mortality of the local population in question at the several
age and sex groups; the indirect method ordinarily gives
substantially accurate results, and can be applied, with
relatively little trouble, once the necessary factor has been
caloulated, to any area of which the age-distribution was
recorded at the census.

Direct Method of Standardization.—In this method a
million persons, grouped as to age and sex like the popula-
tion of England and Wales in 1901, is taken. The death-
rates for each sex at each of 11 age-periods in the area
A, whose standardized death-rate is required, being known,
those local death-rates are applied to the number living at
each of theso age-periods in & million of the population of
England and Wales, 1901, constituted as to age and sex
distribution like the population of the whole country, and
the aggregate deaths in this million thus calculated give the
deaths in a standard million. (See page 228 for a fully worked
example.) This death-rate was formerly known as the cor-
rected death-rate, but the alternative name standardized
death-rate was proposed by Dr. Cressy L. Wilbur, formerly
of the Washington Census Bureau. * Corrections ** are made
for non-resident deaths as well as for age and sex, and the
substituted name for the latter correction has therefore been
adopted in this country.



220 THE ELEMENTS OF VITAL STATISTICS

The standardized death-rate obtained by this method,
as stated in the Registrar-General’s Report for 1911, “accu-
rately summarizes the tendency to death of each sex and
age group of the population concerned, and is of course
strictly comparable with similarly prepared statements rela-
ting to any other populations, however differently consti-
tuted.” As has been stated in the following happy illustration :
Looking upon mortality as a tax, the standardized death-
rate measures the tax, and the crude death-rate the yield.

Standard Population.—In this country the population of
England and Wales in 1901 has continued to be used as &
standard, in order to avoid the great practical inconvenience
of a 10-yearly change in the basis of comparison, and the
corresponding need for re—ca.lcula.tmg to the new standard the
death-rates of former decades, in order to retain compara-
bility of data.

The continued use of the 1901 popu‘.la.tmn as a standard,
although most desirable from the standpoint of continuity
of comparisons, involves the fact that standardized rates
based on it run low, the constitution of the population of
England and Wales in' 1901 favouring a low aggregate
mortality, Such rates can only be compared among them-
selves, and are too low for comparison with rates for other
countries, which have not been reduced to the same standard,
and even then may not be altogether free from occasional
distortion.

In the American Mortality Statistics of 1911, Dr. Wilbur
adopted the standard of the 1901 population of England
and Wales, and thus the possibility of accurate comparison
between the vital sta.tlstms of two kindred nations was
established. ‘-

The International Statlsmoa.l Institute formerly recom-
mended that the population of Sweden in 1890 divided,
without distinction of sex, into the five age-groups 0-1, 1-20,
20-40, 40-60, and over 60, should be made the basis of
comparison ; but this would give much less accurate results
than the 11 age-groups and sex-classification of the Engllsh
method. This plan has been abandoned more recently in
favour of a composite European population in 11 age-
groups (Annuatre Internationaire de Statistique, 11, Mouvement
de la Population, Europe, 1917, p. viii) based on the census
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populations in or about 1900 of a large group of European
populations. The following table compares the two standard
populations for persons. It will be noted that the English
standard has a younger population than that of the other
standard.

STANDARD MuorioN (PERSONS).

England, 1001, smﬁi’i‘%’ﬁ“x’i{?ﬂﬂu.

-5 .. 114,262 119,900
5 .. 107,209
10- .. 02735 |} 208,900
16- .. 09,706
20— .. 05046 |} 183,200
25— .. 161.570 147,900
36— .. 122,849 120,500
45— .. 89,222 93,900
65— .. 59,741 70,800
65— .. 33,080 40,500
%6~ .. 13,581 16,400

1,000,000 1,000,000

The Choice of Standard.—This is important for two
reasons : (1) The distribution of the population—for instance,
if it contains an unusually large proportion at ages of low
or high death-rate—may be such as to secure a lower or
higher standardized death-rate at all ages than would occur in
another population differently conslituted. A comparison of
the population of France with the younger average population
of England would illustrate this point. If the standard
chosen favours a low standardized death-rate, as is the case
with the standard population of England and Wales in
1901, standardized death-rates thus obtained, while genemlly
oompa.rable with each other, will be unduly low for comparison
with most crude death-rates or with rates standardized on a
less favourable basis. Moreover (2) rates based on a standard
population which comprises & high proportion of persons
at any age (or sex) will be influenced to an undue extent
by the mortality of that group. Thus the standard population,
England and Wales, 1901, contained a high proportion of
persons aged 20-25, at whioch age English death-rates are
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exceptionally low, as compared with death-rates in other
countries for the same age-period (see Table LXXI in the
Annual Report of the Registrar-General, 1910). - Consequently
the standardized'rate over-emphasizes this low mortality,
and the English rate is understated—probably not to a
material extent—as compared with that of other countries.
Jf the French population were taken ss a standard, undue
weight would be given to the mortality of the aged, and the
standardized death-rate of the English rural population
would be prejudiced, because the rural death-rate in old age
is nearer the average death-rate of the aged in the whole
country than the rura.l death-rate at earlier adult ages, which
is very low.

More important than the a.ctual standard is the method
to be preseribed for its application. Of the two methods
enumerated below the first is wrong, the second right.
(@) The male mortality may be standardized by a male
standard, female mortality by a female standard, and total
mortality by a standard of persons. This apparently
is8 the proposal of the International Statistical Institute.
(b) The standard of persons is used for both males and females,
and by this means fair and unbiased comparisons can be
made between the mortality of the two sexes, they being’
both referred to the same standard (see Annual Report of the
Registrar-General, 1913, p. xx). But for standardizing the
death-rate for persons a standard is used which distinguishes:
sex, thus allowing for sex differences in the populations com-
pared. The international stendard fails to do this. It
gives the same result whether a high local death-rate at ages
45-65, for instance, is due to high mortality or to a high pro-
portion of males in the population. Furthermore, it gives
incomparable results for ma.les, females, and persons because
the standard used varies in each case.

Indirect Method of Standardization.—By the use of this
method, knowledge and use- of the district death-rates at
each age is not required, and much labour is thereby saved.
The factor of correction (standardizing factor), once ascer-
tained, can be employed, with approximate accuracy during
an entire decennial period, provided that no great change
occurs in the character of the population.

In this method an sndex death-rate is first calculated for
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the district. This, up to 1914, has been obtained by apply-
ing the standard death-rate, i.e. the death-rate at each age for
each sex in England and Wales for 1901-10 to the local

population. .
Thus index death-rate
3}
populations of district standard death-rates
sum of in each sex and ¥  for each sex and
_ age-group age-group
- total population of district.

The term *index death-rate’ has been used officially to
show that it is merely a measure of the extent to which the
age and sex constitution of the population is favourable or
unfavourable as compared with the population of England
and Wales, 1901. The index death-rate has nothing to do
with the mortality recorded in the area dealt with, but is
only an index of the peculiarity of the local popilation for
which allowance is made in the standardized death-rate.

The standardizing factor

_ Index death-rate of standard (England and Wales, 1901)1
- index death-rate of district.

This factor measures the extent to which the crude death-
rate of the district is influenced by variations in its age and
sox distribution from the corresponding distribution of the
standard population ; and when this factor is multiplied into
the orude death-rate of the district, its standardized death-
rate is given. A detailed example of the working of this
indirect method is given on page 228,

In the Registrar-General's Reports for 1911-14 are given
the standardizing factors for every administrative area in
England and Wales, After that date they became inapplic-
able, owing to changes in age and sex distribution of popu-
lation caused by the war. The same reason will make it
difficult, if not impossible, to give death-rates for males at
ages 15435 for the period 1911-20. The following examples

! Le., the death-rates for sex and age-groups applied to the population
of England snd Wales, 1901,
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relating to the year 1911 show that standardized sometimes
differ markedly from crude death-rates :—

Standardizing | Death-rate Standardized
Factor. 1911, Death-rate.
County Borougha—-—-
Hasti 0-8410 14.1 11-9
Brighton 0-9092 14.2 12-9
Wigsn. . 11149 18-5 20-6
Burnley . 1-1051 18-1 20-9
Birmingham .. ‘1-0373 18-7 17-3
Manchester 1.0799 17-1 18-5
Administrative Counties—
Surrey . 0-8763 10-8 10-6
Gla.morgannhu'e 1-0659 14.3 15-2
Oxfordshire .. 0-8400 13:0 10-9
Rural Districis—
Braintree 0-7900 13-5 10-7
Watford 1-0454 8-9 9-3
Urban Districis—
. Wokingham .. 0-7651 167 12.8
Eton .. .. }-3431 h 9-1 12-2
Portland 1.3272 85 11-3

-The instances of Eton and Portland are interesting as
showing the influence of a large public school and & large
prison respectively, necessitating a. la.rge correction in the

crude death-rates.

In a table given on page xxxvi of the Annua,l Report of the
Registrar-General, 1912, the following comparison is given,
showing that the differences in the results obtained by apphi-
cation of the direct and the indirect methods are not as a

rule of much importance.

The teble also shows rates calcu-

lated on the standard recommended by the International

Statistical Institute.

<} England |{ . County QOther Rarsl
wod 1_”“‘1"“- Boroughs.{ 1, I8 Districts,
Crude death-rate per Million -
of population, 1912 .. | 13,200 | 13,832 | 14,712 } 132,623 | 12,340
§ A, By direct method . 12,914 | 13,782 | 15,184 | 12,392 | 10,506
& England andWales
Standard, 1801) . :
'§ ‘B, By indirect method . | 13,011 | 13,892 | 15,02 | 12,444 | 10,936
: (England andWales
:g Stondard, 1901)
C, By direct method .. [ 15,679 [ 16,451 { 17,900 { 15,086 | 13,400
§ (International Stan-
& l * dard, 1890) - :
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It will be noted that the International standard death-
rates are much higher than those calculated on the basis
of the population of England and Wales, 1901. If has already
been emphagized that unless death-rates are standardized to
the same basis, they are incomparable.

In the following table the differences between comparisons
of such death-rates calculated by the different methods are
seen by comparing London with rural districts, the death-
rate of London by each method being given as 100 :(—

Defarl‘:]ﬂ:t.a. Death-rate by Method,
A. B, C.
London as ae .e 100 100 100 100
Rural Distriots ‘e .. 80-4 76-2 79:3 81-3

In rural districts there is a very high proportion of persons
over 75 which is duly allowed for, both by the direct and by
the indirect method ; but in the rural districts the death-rate
at ages 75 and upwards 18 higher relatively to that at other
ages than in England and Wales as a whole, and the disad-
vantage accruing to them from their large proportion of aged
persons is increased on this account. The indirect method
‘makes no allowance for this increase, and so under-corrects
the total death-rate of the rural districts for their high propor-
tion of aged persons. The direct method, on the other hand,
as it takes no account of the proportion of population at this
or any other age, avoids this difficulty. In most instances
the differences between the results of the two methods are
almost negligible.

An illustration of standardization of death-rates for a
gsingle disease i3 given on page 335.

The factors caloulated as above can only be applied for
the standardization of the general death-rate, and must not
be used for the death-rate from individual diseases, which
would require to have their own appropriate factors calculated
in each instanoe.

Criticism of Standardized Death-rates.—Professor
W. F. Willoox, in the paper quoted on page 490, has described
the insistence on standardized death-rates in comparing
vanoer death-rates as a veritable bed of Procrustes; for

15
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its acceptancé excludes ““at one stroke probably all other
cancer statistics ” than those in Messrs. King and Newgholme’s
paper (p. 489). If standardization is necessary, the significant
material, he adds, is still so meagre as to make an extensive
study of cancer even now quite out of the question. The
English experience is scarcely meagre, though standardized
figures for other countries are so. Thus in the English
Registrar-General’s Annual Report for 1917 are given data
for England and Wales enabling standardized comparisons
to be made between 1868, 1888, and 1917. It is unfortunate
that nearly all other available statistics do not enable death-
rates to be compared in which the influence of varying age
and sex distribution of population on cancer mortality has
been eliminated; but the sparsity of such material does
not justify comparisons based on unstandardized death-rates
if standerdization is necessary. The necessity for some
measure of standardization is illustrated in Professor Willcox’s
paper by the following data :——

ExcrAND aAND W.u.ns.
Cancer Death-rates per Million of Population.

Crude. Standardized.
Percentage : Percentage
Increase. Increass.
1001, 1611, 1001, i91l.. '
843" 893 178 843 816 87

s

In this table the standardized death-rate for. 1911 was
obtained by applying the cancer death-rates at each’ age-
period in 1911 to the male and the female population of
England in 1901, the statistics of which year are taken as
a standerd, and therefore the crude equals the standardized
death-rate for all ages in the aggregate. Evidently, when
more than half of the increase in the crude cancer death-rate
is'due to the decennial change in the sex and age composition
of the population, standardization of crnde rates is necessary,
before they are used for comparative purposes.

A further example from King and Newsholme’s original
paper (quoted on/p. 489) shows the influence of age distribu-
tion on cancer mortality, the standard in this instance being
that’ of the English Life-Table No. 3 (Persons).
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COMPARISON OF STANDARDIZED AND UNSTANDARDIZED CANCER
DEATH-RATES,

Not Standardized, Standardized,
Period. -
England. Ireland. England, Ireland,
1860-66. . .. .. 498 5653 625 614
1867--73.. .. e 597 827 747 661
1874-80.. .. s 719 680 911 699
1881-87.. .. .. 902 807 1,152 824
1888-90.. .. e 1,001 804 1,398 912

In the first two periods, it will be observed, Ireland had
a slightly higher crude death-rate from cancer than England,
in the three next periods it was lower. The standardized
death-rates (which supply correction for the fact that Ireland
had a larger proportion of its population at cancer ages) show
Ireland with a lower death-rate than England in each period.
In the period 1888-90 Ireland’s crude death-rate is 17-9,
and its standardized death-rate 34-3 per cent. lower than
that of England.

But Professor Willcox concludes that ““ standardized death-
rates are likely to be misleading rather than helpful for dealing
with this problem, because the amount and rate of increase
shown in them depend largely upon the standard which is
used.” The possibility that standardized death-rates may
exapgerate differences between A and B, if either A or B
has a very unusual age or sex distribution of its population
or its death-rate at different age-periods, has already been
pointed out, but the exaggerations thus produced are almost
always small as compared with those of crude death-rates;
and Professor Willcox’s criticism arises largely from com-
parisons of standardized death-rates obtained by the use of
a life-table population, which comes within this exceptional
category. Such exceptional populations may give standard-
ized rates which exaggerate differences; though. in the
instance of Frankfort, given in Professor Willcox’s pape
{(p. 490) the effect is a difference between 57 and 53 per ¢
increase only according to the two standards contrasted.

Thus, although it is not a matter of complete indiffer.
what standard is adopted, the differences between re
obtained by standardization for differences of composi
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its acceptancé excludes “at one stroke probably all other
cancer statistics ” than those in Messrs. King and Newgholme’s
paper (p. 489). If standardization is necessary, the significant
material, he adds, is still so meagre as to make an extensive
study of cancer even now quite out of the question. The
English experience is scarcely meagre, though standardized
figures for other countries are so. Thus in the English
Registrar-General’s Annual Report for 1917 are given data
for England and Wales enabling standardized comparisons
to be made between 1868, 1888, and 1917. I is unfortunate
that nearly all other a,va.ilable statistics do not enable death-
tates to be compared in which the influence of varying age
and sex distribution of population on cancer mortality has
been eliminated; but the sparsity of such material does
not justify compa.nsons based on unstandardized death-rates
if standardization is necessary. The necessity for some
measure of standardization is illustrated in Professor Willcox’s
paper by the following data :—
ERGLAND AND WaLEs.
Cancer Death-rates per Million of Population.

Crude, Standardized.
Percentage ; Percentage
Increase. Increase.
1901. 1911, 1801, 1611, . :
843" 993 17-8 843 915 87

In this table the standardiZed death-rate for 1911 was
obtained by applying the cancer death-rates at each’ age-
period in 1911 to the male and the female population of
Epgland in 1901, the statistics of which year are taken as
a standard, and therefore the crude equals the standardized
death-rate for all ages in the aggregate. Evidently, when
more than half of the increase in the crude cancer death-rate
is‘due to the decennial change in the sex and age composition
of the population, standardization of crude rates is necessary,
before they are used for comparative purposes.

A further example from King and Newsholme’s original
peper (quoted on/p. 489) shows the influence of age distribu-
tion on cancer mortality, the standard in this instance bemg ‘
that’of the English Life-Table No. 3 (Persons).
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COMPARISON OF STANDARDIZED AND UNSTANDARDIZED CANCER
DEATH-BATES, .

Not Standardized. Stapdardized.
Perlod. g N
“Englend. Ireland. England. Ireland.
1860-66. . e ‘e 498 b63 625 614
18687-73.. .. . 587 627 747 681
1874~80. . - . 719 - 680 911 ‘ 699
1881-87.. . .. 902 807 1,152 824
1888-80.. ve .. 1,081 8904 1,393 912

'In the first two periods, it will be observed, Ireland had

a slightly higher crude death-rate from cancer than England,
in the three next periods it was lower. The standardized
death-rates (which supply correction for the fact that Ireland
had a larger proportion of its population at cancer ages) show
Ireland with a lower death-rate than England in each period.
In the period 188890 Ireland’s crude death-rate is 17-9,
and its standardized death-rate 34-3 per cent. lower than

that of England.

But Professor Willcox concludes that “ standardized death-

- rates are likely to be misleading rather than helpful for dealing
with this problem, because the amount and rate of increase
shown in them depend largely upon the standard which is
used.” The possibility that standardized death-rates may
exaggerate differences between A and B, if either A or B
has a very unusual age or sex distribution of its population
or its death-rate at different age-periods, has already been
pointed out, but the exaggerations thus produced are almost
always small as compared with those of crude death-rates;
and Professor Willcox's criticism arises largely from com-
parisons of standardized death-rates obtained by the use of
a life-table population, which comes within this exceptional
category. Such exceptional populations may give standard-
ized rates which exaggerate differences; though in the
instance of Frankfort, given in Professor Willcox’s paper,
(p. 490) the effect is a difference between 57 and 53 per éent,

inorease only according to the two standards contrasted. o
Thus, although it is not a matter of complets indifferenn=== “&;
what standard is adopted, the differences between res* HE "1'
obtained by standardization for differences of compoaiﬂ‘N I8 OF l:&ﬁ?l)
SOCIETY:
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its acceptancé exzcludes “at one stroke probably all other
cancer statistics ’ than those in Messrs. King and Newsholme’s
paper {p. 489). If standardization is necessary, the significant
material, he adds, is still so meagre as to make an extensive
study of cancer even now quite out of the question. The
English experience is scarcely meagre, though standardized
figures for other countries are so. Thus in the English
Registrar-General’s Annual Report for 1917 are given data
for England and Wales enabling standardized comparisons
to be made between 1868, 1888, and 1917. It is unfortunate
that nearly all other available statistics do not enable death-
tates to be compared in which the influence of varying age
and sex distribution of population on cancer mortality has
been eliminated; but the sparsity of such material does
not justify comparisons based on unstandardized death-rates
if standardization is necessary. The necessity for some
measure of standardization is illustrated in Professor Willcox’s
paper by the following data :—

ENGLAND um 'Wms.
Cancer Death-rales por Million of Population.

Cruds, Standardized.
Porcantage : Percentage
Increase, Increase.
1901. 1911, 1801, 1011, .
843 993 17-8 843 916 8:7

In this table the standardized death-rate for 1911 was
obtained by applying the cancer death-rates at each’ age-
period in 1911 to the male and the female population of
England in 1901, the, statistics of which year are taken as °
a standard, and therefore the crude equals the standardized
death-rate for all ages in the aggregate. Evidently, when
more than half of the increase in the crude cancer death-rate
is due to the decennial change in the sex and age composition
of the population, standerdization of crude rates is necessary,
before they are used for comparative purposes.

A further example from King and Newsholme’s original
paper (quoted on/p. 489) shows the influence of age distribu- -
tion on cancer mortality, the standard in this instance being |
that’of the English Life-Table No. 3 (Persons). '
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COMPARISON OF STANDARDIZED AND UNSTANDARDIZED CANCER
DEATH-BATES, .

Not Standardized, Standardized.
Period. - :
" England, Ireland. England. Ireland.
1860-686.. .. . 4908 563 825 614
1867-73.. . ‘e 597 627 747 661
1874~80.. e ‘e 718 - 680 911 699
1881-87.. ‘e .. 902 807 1,152 824
1888-90,. - .. 1,091 894 1,393 812

'In the first two periods, it will be observed, Ireland had
a slightly higher crude death-rate from cancer than England,
in the three next periods it was lower. The standardized
death-rates (which supply correction for the fact that Ireland
had a larger proportion of its population at cancer ages) show
Ireland with a lower death-rate than England in each period.
In the period 1888-80 Ireland’s crude death-rate is 17-9,
and its standardized death-rate 34-3 per cent. lower than
that of England.
But Professor Willcox concludes that * standardized death-
- rates are likely to be misleading rather than helpful for dealing
with this problem, because the emount and rate of increase
shown in them depend largely upon the standard which is
used,” The possibility that standardized death-rates may
exaggerate differences between A and B, if either A or B
has a very unusual age or sex distribution of its population
or its death-rate at different age-periods, has already been
pointed out, but the exaggerations thus produced are almost
always small as compared with those of crude death-rates;
and Professor Willcox’s criticism arises largely from com-
parisons of standardized death-rates obtained by the use of
a life-table population, which comes within this exceptional
category. Such exceptional populations may give standard-
ized rates which exaggerate differences; though in the
instance of Frankfort, given in Professor Willcox’s paper,
(p. 490) the effect is a difference between 57 and 53 per éent. /
increase only according to the two standards contrasted. s
Thus, although it is not a matter of complete indifferen~®
what standard is adopted, the differences between re~ulis
obtained by standardization for differences of composito® of
/



,ALLUBTRATION OF METHODS OF BTANDABDIZIN’G DEATH-RATES,

o . . A. Dmecr MeTHOD.
+ (In exarnple quinquennisl age-periods are taken ; more usually after age 25 decennial death-rates are employed.)

SOILSILVIS TVIIA J0 SINIWTTI THL

77 Aggregate of County Boroughe : Standardized Death-rates per Million Living in the ¥ear 1913,
/ *. (For standard million population see Census of England and Wales, 1811, vol. vii, p. 426.) .
- . Standardiration of * Persons " Rate. Btandardization of * Sex * Rates.
‘ Males. ’ Females. Standard " Males. Females.
Age Groups. Million
Deaths § tandard Deaths in Deathain Denths 1
poition” | Becorded | Bisndiod | il | Racorted, | himndred | oDtion | Reroried,| Simdurd | Rocorded | Bituchrd
~ Mooz, fper MilllonA| g G0 | FOR00 . [per Milllon.A| popyyaion [ 1901 - |per Million. i, T, O jer Atilifon | p o ER
- ., ‘e 57,039 47,076 | 2,718 | 67,223 30,887 | 2,282 114,262 47,676 5,448 30,887 4,558
5~ .. ‘e 63,402 3,575 191 53,747 3,626 195 107,209, 3,675 383 3,628 389
io- .. .. 51,370 2,038 105 51,365 2,194 113 102,735 2,036 209 2,194 225
15~ .. - 49,420 2,088 ] 148 50,376 2,668 134 89,706 2,988 298 2,686 206
20- . . 45,273 3,820 173 50,673 3,272 166 06,940 3,820 367 3,272 314
25— .. “e 40,835 4,458 182 45,908 3.814 | 176 86,833 4,458 387 3,814 331
30- .. ve 35,600 |, . 5,854 212 | 38,158 4,624 181 74,746 | . 5,954 445 4,624 346
35~ .. . 31,803 - 8,221 261 { 34,153 6,661 224 66,958 8,221 542 6,661 433
40- .. 27,691 i1,185 309 29,302 8,599 252 56,893 11,185 636 8,599 489
45— .. .e 23,364 15,259 a57 25,001 11.373 284 48,365 15,259 738 11,373 550
50— .. .. 18,580 21,490 420 21,297 15,813 337 |, 40,857 21,490 878 15,813 646
55— .. .o | 15,295 30,300 465 17,064 22,458 383 32,369 30,399 984 | 22,458 727
60— ., ‘s 12,618 44 938 567 14,764 32,423 479 27,382 44,038 1,230 32,423 888
65— .. .a 8,682 80,779 528 10,876 44,686 476 10,358 60,779 1,177 44,585 863
0- .. .a 6,009 98,509 592 . 7,713 75,312 581 13,722 98,500 1,352 75,312 | : 1,033
76— .. ‘e 3,477 | 142,303 495 4,664 | 112,026 528 8,131 | 142,303 | 1,167 | 112,926 | 918
gg—- . .d . 1,603 | 194,465 312 2,356 | 162,852 384 3,950 | 194,465 | 770 | 162,862 645
and up- :
wards .. 652 | 281,549 156 830 | 242,602 228 1,491 | 281,549 | - 420 [ 242,502 862
~All ages .. 483;543 8,191 1 516,457 7,400 1,000,000 17,421 13,983
8,191 4 7,400 15,601 17,421 rpe
Death-rate {Persona) = 483,543 516,457 o= m, Death-rate (Mnles) = -L—O-m, or 17,421 per million,

pA LE._%?:’:.?&. _or_13.883 ver million.

833
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actual populations are relatively small, and the general case
for the necessity for standardization and the avoidance of
crude death-rates remains.

ILLUSTRATION OF METHODS OF STANDARDIZING
DEATH-RATES.

B. Inpizect MeTHOD,

Aggregate of County Borougha : Standardized Death-rate (Persons)
per Million Living in the Year 1913.

Males, Females.
Deaths Deaths §
Age De:{?:?atea Enumerated (fount.yu-] De:ﬂf:fabu Enumerated (}oum;:lr:l
Groups. I England Population | Borough in England Population | Borough
. and Wales, | of County | Population f 5 &Mes of County | Population
1001-10 per Doroughs, |at J.-.r\n#hind 1001-10, ;r| Boroughs, |at ¥ | lnlnd
1,000 Living| 181 “nﬁa Wales | 1 905 Living| 191L s Wales
0- .. §50-03 624,850 | 31261-2 4187 620,153 | 259658
5- .. 360 585,204 2048-2 381 589,798 2129-2
10~ .. 2.05 546,212 1125-9 217 559,667 1214-3
15~ .. 3-09 512,471 1583+5 2-89 555,667 1605-9
20~ ., 4-18 472,297 1974-2 3-50 555,171 1943-1
26— .., 567 018,347 5115-2 474 1,027,538 48705
85~ .. 9+15 749,989 6862-2 7-53 807,699 60820
éb- .. 1622 526,862 8529-56 12:51 577,090 72164
56— .., 31-81 324,439 | 10320-4 24-85 368,681 91617
65- .. 64-85 163,307 | 10590-5 53-93 217,016 | 117037
Th= .. 15245 40,621 7107-4 136-20 8,317 | 10666-8
All ages 5,472,679 | 86518-2 5,956,600 | 82562-4

County Boroughs ; Index Death.rate {1911)

. 366182 4 B2502-4 _ 168080-6

. 5,472,679 + 5,066,605 11,429,274

England and Wales : Index Death-rate (1911) (similarly caloulated) ==
15-190. : :

County Boroughs : Standardizing factor =

= 14794 per 1,000.

15-190 _
14-704

Standardized Death.rate per million (1913) = 15,113 (crude rate) X
1-0268 = 15,618,

1-0268.



A CHAPTER XX
LIFE-TABLES, HISTORY AND DESCRIPTION

IN previous chapters the measurement of the incidence of
mortality has been considered in so far as—(1) crude or general
death-rates, (2) death-rates for each sex at different age-
groups, and (3) standardized or corrected general death-rates
enable this to be done.

For all the practical purposes of a medical officer of health
or & social investigator these methods give all that any
method of statement of total deaths {can supply. Subject
to accuracy and completeness of figures of deaths and popu-
lation, no further measure of mortslity from all causes is
needed; though, in order to arrive at & satisfactory know-
ledge of the causes which have produced a high or a low rate
of mortality, the inquiry must be pursued, until the incidence
of each of the chief causes of death has been studied.

But for actuarial and insurance work, further and more
minute investigation by means of life-tables is needed,
enabling a statement for any given age of the prospects of
survival to be given either for a limited number of years
or for the rest of life; and such a statement gives the health
officer an opportunity of emphasizing by an additional and
impressive statement the importance of preventive medicine.

Death-rates for groups of personms, like the expectations
of life derived from a life-table, when employed to forecast
future death-rates and life-expectations are based on human
experience ; human life, although very uncertain for the
individual, being measurable with a striking approximation
to acouracy in the mass for large groups of individuals,

- Life-tables represent “a generation of individuals passing
through time,” the data on which they are founded being
the number and ages of the living and the number and
ages of the dying. Dr. Farr called the life-table a biomeler,
and spoke of it as of equal importance, in all inquiries con-

2%
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- nected with human life or sanitary improvements, with the
barometer or thermometer and similar instruments employed
in physical research. It is the keystone or pivot on which
life assurance hmges, convertmg it from a mere lottery into
an accurate science,

Addison, in his Vision of Mirza, possibly writing with
Halley’s graduated life-table before him, gave the following
allegory, which illustrates the contents of this and the next

chapter :—

The bridge thou seest, said he, is Human Life; consider it
attentively. Upon a more leisurely survey of it, I found that it
consisted of threescore and ten entire arches, with several broken arches,
which, added to those that were entire, made up the number about an
hundred. As I waa counting the arches, the Genius told me that this
bridge consisted at first of a thousand arches; but that a great flood
swept away the rest, and loft the bridge in the ruinous condition I
now behuld it. But tell me further, said he, what thou discoverest
on it. I see multitudes of people passing over it, said I, and a black
cloud hanging on each end of it. As I looked more attentively, I
saw several of the passengers dropping through the bridge into the
great tide that flowed underneath it : and upon further examination
peroeived that there were innumerable trap-doors that lay concealed
in the bridge which the passengers no sooner trod upon, but they fell
through them into the tide, and immediately disappeared. These
hidden pit-falls were set very thick at the entrance of the bridge, so
that throngs of people no sooner break through the cloud, but many of
them fell into them. They grew thinner towards the middle, but
multiplied and laid closer together towards the end of the arches that
were entire. There were, indeed, some persons, but their number was
very small, that continued a kind of hobbling march of the broken
arches, but fell through one after another, being quite tired and spent
with 8o long a walk.

History of Life-Tables.—Captain Graunt (1620-74)
Inid the foundations of * Political Arithmetic” in England
by his study of the London Bills of Mortality or burial
registers. He constructed a table showing the ages and
causes of death in the city from 1628-37. He was in close
relationship with Sir William Petty (1623-87), who initiated
the above name for the new science; but Petty himself dealt
more with the collection of non-statistical facts, some of his
conclusions being based on very insufficient data, The first
actual life-table was constructed by Edmund Halley {1656
1742). It was based on the death-registers of Breslau, in
Germany, for the five years 1687-91. Males and females
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were not distinguished in it, and, like the Northampton table,
it was based on deaths alone, not on @ comparison of the deaths
and living ot each age, which alone can give acourate results.
Thus this life-table gave only the d, column of a life-table,
i.e. the number dying at any age 2; and it was assumed,
as & working hypothesis, that this column gave the number
dying at each successive year of age out of a& number born
equal to the sum of the deaths at all ages. This supposi-
tion is only true if three conditions are fulfilled, viz., that
(1) Throughout the experience the same number of births
occur, year by year; (2) the vitality .according to age, or,
stated otherwise, the death-rate according to age, in the
population in question remains unaltered throughout the
experience ; and (3) no disturbing emigration or immigration

occurs. .

De Moivre's hypothesis was suggested by Halley’s Breslau
Tables. He concluded that the hypothesis that out of 86
persone born one dies every year till all are extinet would very nearly
represent the mortality of the greater part of life, and that in the calcula-
tion of annuities ita errors would nearly compensate one another,
Tables formed on this hypothesis, as well as on the Northampton
Table to be next considered, overstated the mortality of young adults.
The consequence is, that in life assurances calculated on the results
of De Moivre’s and Price’s Tables, the young were made.to pay for the
old, and injustice was done to those who insured comparatively early
in life.

The first life-table used for the purpose of determining the rate of
premnium to be paid for life assurance was Price’s Northampton
Table, published in 1783, which was used by the Equitable Office
on ita establishment in 1762. Like Falley’s Table, owing to the want
of proper materials, the Northampton Table was not constructed by
s comparison of the deaths and the living &t each age, but from the
deaths alone, which is only justifiable with an undisturbed stationary
population. .It was based on‘:the death returns for the parish of
All Baints, Northampton, for 46 years, 1735-80. Dr, Price waa
under the misapprehension that thé population of this parish was
stationary, judging by the number of. infantile baptisms. But at the
time the data for this table were recorded, there werse & large number
of Baptists in Northampton, who repudiated infantile baptism. The
congequence of this oversight was that Dr., Price assumed the mean
duration of life to be 24 years, when it was really about 30
years. Unfortunately, his table was made the basis for the Govern-
ment annuity schemes ; and the same error which gave the insurance
offices one-third too high premiums induced the Government to grant
annuities by one-third too large for the price charged, resulting in a
losa to the-public funds of ebout 2 millions sterling before the error
was corrected. . .

Dr, Price also constructed a correct life-table from the population
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and deaths in Sweden, “ which was the first national life-table ever
made, and redounds much more to his fame then the Northampton
Table ™ (Farr). ’

The Carlisle Table waa constructed in 1815 by Mr. Milne, from
the observations of Dr. Heysham, upon the mortality of two parishes
in that town in the years 1779-89, and two enumerations of their
population in 177% and 1787. It represented a great advance in
lifo-table technique, being based on the experience of the lives
“exposed to risk of death™ At the time it was constructed it
showed results too favourable for the whole country; but owing to
the decrease of mortality which followed, it became more accurate.
De Morgan givea the following expression, based on the Carlisle Table,
a8 representing more nearly the mortality from the age of 15 to that
of 65 then does De Moivre’s hypothesis. Of every 100 persons aged
15, one dies every year till the age of 85. Or if we take the mean
after-lifetime, according to the Carlisle Table, between the ages of
10 and 80, for rough purposes it may be said : Of persons aged 10
years, the mean after-lifetime is 49 years, with a diminution of 7 years
for every 10 years elapsed ; thus, of persons aged 20 years, the mean
after-lifetime is 40—7 = 42 years; at 30 years of age, 356 years, and
80 on, The mean after.lifetime, according to different life-tables, is
shown in figures 23 and 24.

The Carlisle Table, although based on scanty and uncer-
tain data, has been largely employed in insurance work until
recent years, Many individual insurance offices have investi-
gated their mortality experience, alone or in combination
with other offices. The experience of insured persons is
that of persons who usually have been carefully examined
in respect of health, only persons being insured at ordinary
rates in whom no disease is detected and who are not
unacoeptable because of an unhealthy occupation or residence
in unhealthy climates. The Equitable Insurance Society
framed tables based on its experience of 5,000 lives from
1762 to 1829, and Government tables gave the experience of
22,000 Government annuitants.

In 1843 was published the Seventeen Offices’ Ezxperience,
and later the Twenly Offices” Experience. The last named
was published in 1869, and included the Healthy Males (HY)
table. This table, compiled by the Institute of Actuaries,
soon became the standard table, and remained so until the
issue of the British Offices” Tables, based on data relating to
the period from 1863 to 1893, which were supplied by sixty
British offices. The work of compilation was carried out by
the Institute of Actuaries and the Faculty of Actuaries
jointly. The O™ table of this work for male lives has taken



284 THE ELEMENTS OF VITAL STATISTICS

the place of .the HY table. In 1912 the Government
Annuitants’ tables were published.

The national experience of England and Wales has been
made the subject of a series of life-tables prepared in the
General Register Office.

English Life-Table, No. 1.—Dr, Farr constructed his
No. 1 Table, based on the census returns of 1841 and the
deaths of the same year (Registrar-General’s Fifth Report),
Thinking, however, that the records of one yeer's deaths
might be open to challenge owing to the short time embraced
in them, he constructed the English Life-Table, No.2. This
is founded on the census enumerations of 1831 and 1841,
snd the deaths of 7 years, viz. those in 1841 and the
3 previous and 3 subsequent years.

The difference between the data in these two English
life-tables is slight.

The English Life-Table, No. 3, constructed by Dr. Farr,
was based on the census enumerations of 1841 and 1851, and
upon the 6,470,720 deaths registered in the 17 years 1838-54.

For a detailed description of the methods of construction
of this table, the reader is referred to “The English Life-
Table by Dr. W. Farr : Longman & Co., 1864.

The near agreement between the results obtained by
these three English life-tables is very remarkable, and
shows that, notwithstanding annual fluctuations, there was a
fairly stationary mortality during 1838-54, which, we may,
add, continued up to the year 1871. The latter fact led
Dr. Farr to abandon his intentien of constructing a fourth
English Life-Table down to 1872.

The Healthy Districts Life-Table was constracted by
Dr. Farr on the basis of the ‘mortality during the five years -
1849-53 in 63 sclected English districts, which showed,
during the decennium 1841-50,' & mean annual death-rate
not; exceeding 17 per 1,000 persons living. As pointed
out. by Dr. Farr, it expresses “ very accurately the actual
duration of life among the clergy and other classes of the
community living under favourable circumstances.” It repre-
sented also a standard of healthiness already attained, and
was therefore useful for purposes of comparison. This table
is prmted in the Thirty-Third Annua.l Report of the Registrar-

General.
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The English Life-Table by Dr. Ogle, published in the
Supplement to the Thirty-Fifth Annual Report .of the
Registrar-General, deals with the national experience in
the decennium 1871-80, and those by Dr. Tatham with the
corresponding experience of 1881-90 and 1891-1900.

The New Healthy Districts Life-Table, by Dr. Tatham,
gave a valuable index of sanitary and social progress. Thus,
whereas in 184953, the period dealt with by Dr. Famr’s
Healthy Districts Life-Table, ““less than 6 per cenf. of the
total population lived in districts the crude death-rates in
which were below 17:5 per 1,000; in 1881-90, on the other
hand, no less than 25 per cent. of the population lived in
districts the crude death-rates in which fell below 17:5 per
1,000, and 4} per cent. in districts the crude death-rates in
which did not reach 15:0 per 1,000.” When differences of
age and sex constitution were allowed for by obtaining death-
rates in a standard population, it was found that about one-
sixth of the entire population, or 4,606,503 persons, had death-
rates below 15 per 1,000 in 1881-90, This new healthy
districts table was therefore calculated on 46 million years
of life, a basis more than nine times as great as that of the
older table. In the corresponding Healthy Districts Life
Table for 1891-1900 it was found practicable to utilize the
experience of an aggregate population of 4,447,485 in 260
districts whose death-rates did not exceed 14 per 1,000,

As to comparability of methods in constructing the above
life-tables see page 252.

For the decennium 1901-10 much more abundant infor-
mation has been supplied. The making of national life-
tables for this period was entrusted to Mr. George King,
F.I.A, F.F.A,, whose report should be on the shelf of every
student of vital statistics.! In this report he describes the
method of construction of full and abridged life-tables, and
the following life-tables are given :—

(1) Life-tables for England and Wales for males and
females, respectively, based on the experience of the 10
years 1901-10 (No. 7), and corresponding to the English
Life-Table No. 6 for the decennium 1891-1900.

(2) Life-tables for England and Wales, for males and

! Supplemont to the Seventy-Fifth Annual Re, of the Registrar.
General, Pars 1, Life-Tables ((:Jti.y 75126 port
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-females, based on the Census of 1911 and the deaths of the
3 years 1910-12 (No. 8).

(3) Life-tables for females only, according to marital
condition, single, married, or widowed, based on the Census
of 1911 and the deaths in 1910-12.

(4) Sectional life-tables, for males and females respeoc-
tively, for—

(a) The administrative county of London.
{b) The aggregate of county boroughs.

() v » urban districts.

(@) » s Tural districts.

These are based on the deaths in 1911 and 1912, and on the
estimated population in the middle of each of these years.

Subsequently Part II of the same supplement, dealing
with life-tables (Cd. 1010) was issued, /containing a series of
abbreviated life-tables prepared by Dr. E. C. Snow.

United States Life-Tables, 1890, 1901, 1910, and 1901-10;
have been published by the Government Printing Office,
Washington (1921), giving an explanatory text, mathematical
theory, computations, graphs, and original statistics. The
text of this report forms a textbook of points relating to
life-tables. The methods employed in constructing the life-
tables for persons, males and females, for white persons and
negroes, for foreign born and native born, for rural and
urban sections, and for selected registration states, appear
to be the same as have been used in the construction of the
English Life-Tables for 1901-10 and 1910-12. The report
embodies also a useful comparison of survivorship, death:
rates; and expectation. of life at each age for 12 countries,
in most instances for the period 1901-10.

'There have been published also life-tables dealing with
the experience of New Zealand and Australia, as well as for
a number of foreign countries. Given the inexorable condi-
tions that (1) in each of the countries under comparison the
population and deaths sre accurately known by enumeration
and by registration, and that (2) the life-tables are con-
structed by ideatical or strictly comparable methods—iail-
ing which serious errors may arise—the hope expressed by
Farr in his Fifth Annual Report of the possibilities arising
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from life-tables for various countries may hereafter be
realized, as expressed in the following eloquent words :—

A comparison of the duration of successive generations (in various
countries) would throw much light on the physical eondition of the
respective populations, and suggest . . . many ways of diminishing
the sufferings and ameliorating the health and condition of the people.
. . . By these conparisons a noble national emulation might be excited ;
and rival nations would read of sickness diminished, deformity
banished, life saved—of victories over death and the grave—with as
much enthusiasm as of victories over each other's armies in the field ;
and the triumph of one would not be the humiliation of the other,
for in this contention none could lose territory, or honour, or blood,
but all would gain strength.

The question as to whether life-tables enable the impor-
tant comparisons, the need for and value of which is vividly
stated above, to be made more usefully and more succinctly
than by death-rates may be regarded as debatable.

Description of a Life-Table.—In previous editions of
this work the method of constructing life-tables was described
in much detail, Thisappears to be unnecessary in the present
edition for two reasons. First, the utility of life-tables
for public health purpuses is only limited (see p. 261).
Secondly, methods of constructing life-tables are explained in
Mr. George King's report to the Registrar-General (Cd. 7516),
where both a detailed and a short method are described,
which give accurate results conforming closely to the
original facts. For students in the United States very fuil
instructions for the construction of a life-table are given in
United States Life-Tables 1890 to 1910, Washington (1921).

These reports are easily accessible, and in view of the
growth of this volume in other directions, it has been decided
to give here only a short description of a life-table and of the
deductions to be drawn from it.

In the construction of a life-table two parallel items of
information are needed: (1) The number exposed to risk
of death, and (2) the deaths occurring in this number. Each
item must be tabulated separately for each year of life. The
ratio of (2) to (1) gives the yearly rate of mortality for the
year in question; and obviously if one assumed that a given
number born, say 100,000, or the survivors of these from
earlier ages, were exposed to the yearly rate of mortality of
the community under examination at every age, a third
column could be constructed showing the number who would
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survive to each successive birthday, until the whole number
started with have died. The difference between every. two
successive numbers in this third column shows the number
of deaths in each year of age, and thus a fourth column is
obtained. The third column is known as the I, and the fourth
as the d, column.

Excepb in insurance practice, hfe-ta.blel are not based on
the experience of persons traced through life, in that case
through their insured lives. For instance, it is required to
make a life-table for the years 1920-21-22 for England and
Wales or some local community. The number of deaths for
males and females in each age-group are ascertained. The
male and female population for the same period in each age-
group is estimated from the census returns. From these
groups the annual number living and the number dying in
each year of age are ascertained by an analytic or graphio
method of interpolation. It is then assumed that the rate of
mortality for any age of life, ascertained from these" two
geries, will be applicable to other persons out of a given number
started with at birth,.as they successively clltain the age in
guestion. The life-table constructed from these data becomes
a record of recent experience, as well as a means of fore-
casting the future; whereas if it were based on the actual
watching of 100,000 persons from birth to death, the experi-
ence would be obsolete before it was complet-a

The probability of living one year is obtained by the,
formula . .

1

2—'m.,
P‘_'2+m’

where m is the rate of mortality per unit at the age =.
Thus in the English Life-Table No. 8 (Males) the proba-
bility of & male at birth living one year

2 — 0-12044

=—— = (-87956.
2 + 012044 °‘

Hawng ascertained p,, the mumber living at each age
(1) is obtained by multiplying the number living at the
immediately preced.mg year by ®, and thé mean between
I, and I, . ; gives the L, i.e. the number living /in the middle
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of each year. A complete column at all ages of I, being
obtained, the aggregate number of years which a person at
age z will live, if his experience is that of the average, is the
sum of all the numbers in the I, column from that age
until all the lives became extinct. In this way the Q,
column is formed, and the average expectation of life for

any person at age x = %- ‘
z

A description of the graphic method of obtaining the
population and deaths for each single year of life from data
giving this information for age-groups will be found in -the
Journal of Hygiene, vol. iii, p. 297, 1903, by Newsholme and
Stevenson, and of the analytical method in the English and
the American official reports on lifestables,

Short Methods for the Construction of a Life-Table.
—The long 'methods of constructing a life-table are laborious,
and for most medical purposes the results obtainable from
a life-table scarcely justify the trouble incurred in its
construction.

Several shorter methods which give approximately accu-
rate results are available. One described by. the late Dr.
T. E. Hayward was included in the last edition of this book,
and a description of it will be found in the Journal of the
Royal Statistical Society, vol. Ixii, part iii, 1899,

Mr. George King embodied in his Government Report on
Life-Tables (Cd. 7512) the description of a short method of
constructing abridged life-tables, which gives accurate results.
It does not deal with the ages of infancy and .early childhood.

Dr. J. Brownlse has shown (Journal of Hygiene, vol. xiii,
No. 2, 1913) that the expectation of life by formula devised
by bim may be obtained approximately from the standardized
death-rate.

Dr. E. C. Snow (Part I, Supplement to the Seventy-Fifth
Annual Report of the Registrar-General) has prepared a number
of abbreviated life-tables for various divisions of England and
Wales, based on the mortality in the years 1911-12. This
method, it is claimed, enables a life-table to be const.ructed
in a fow hours, provided the ordinary death-rates in va.nothf
ago-groups of the population concerned are available. m’\ :

The student, therefore, need have mo difficulty in con-
structing & life-table by an abbreviated method, should he
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desire to do so. It remains to be discussed whether much
is gained by doing this, beyond the mastery of the details
of probabilities of life at different ages, which is secured by
detailed study of the statistics of population and mortality,
necessitated in the construction of a life-table. This point is
discussed at the end of the next chapter.



CHAPTER XXI

METHODS OF CALCULATING THE DURATION
OF LIFE

THE preceding chapters have prepared the way for a con-
sideration of trustworthy summarized statements.of duration
of life.

The duration of life is the problem with which vital
statistics are largely occupied, while preventive medicine
is largely concerned with endeavours towards the attain-
ment of Isaiah’s ideal (chap. lxv. 20): ‘“There shall be no
more thence an infant of days, nor an old man that hath not
filled his days : for the child shall die an hundred years old.”
Although nothing is more uncertain than the duration of
life, when the maxim is applied to the individual, there are,
as Babbage has put it, ‘few things less subject to fluctua-
tion than the duration of life in a multitude of individuals.”
‘It is on this principle that annuities and life assurance can
be made the subject of definite and exact calculations, the
final results being found to vary within but narrow limits.

An exact statement of the average duration of human
life from birth or from any subsequent age can only be
given by means of the life-table method ; but several other
tests have been employed, viz,:—

(1) The mean age at death;

(2) The probable duration of life ;

(3) The mean duration of life;

(4) The expectation of life, or mean after-lifetime ;

(5) The number living out of which one dies annually.

In a life-table, i.e. a stationary population, when all the
lives are included in the calculation, the mean age at death,
the expectation of life, and the number out of which one
dics annually, are numerically identical. The compnehensxon

16
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is largely concerned with endeavours towards the attain-
ment of Isaiah’s ideal (chap. Ixv, 20): ‘' There shall be no
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An exaot statement of the average duration of human
life from birth or from any subsequent age can only be
given by means of the life-table method ; but several other
tests have been employed, viz, :—

(1) The mean age at death;

(2) The probable duration of life ;

(3) The mean duration of life;

(4) The expectation of life, or mean after-lifetime ;

(8) The number living out of which one dies annually.

In a life-table, i.e. a stationary population, when all the
lives are included in the calculation, the mean age at death,
the expectation of life, and the number out of which one
dies annually, are numerically identical. The compmhensuon

16
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of this point will elucidate the relationship between the five
above means of testing the duration of life.

In the. construction of the life-table. we have seen
(p. 239) that when the sum of the numbers living at all the
ages higher than a given age z is taken, each life is counted
once for every complete year i survives after the age x. 'The
sum total represents the total number of complete years of
life lived by the persons who enter upon the year of life .
If this sum be divided by the number who, according to the
life-table, enter upon this year of life, the quotient will be
the individual expectation of life at the age z, so far as com-
plete years of life are concerned. (If we add to this amount
half a year as representing the average duration of existence,
during the z® year of life for those who die during that
year, we obtain the complete expectation of life.) But the
above sum (of the numbers living at all the ages above z)
18 also the number constantly living above the age 2. Thus

in the Brighton Life-Table,out of 51,195 male children at
blrbh 69 were left at the age of 95 years, and the
sum of the number living at all higher ages was 44 - 29
+ 174 10+ 6+ 4+ 3+ 2 + 1 =116 years. But
16196 1-68 = the individual curtate expectation at the age
of 95. The number 116 also represents the sum of the
number of males constantly living in Brighton at ages abave
95 out of 51,195 male children born, who have been traced
through life in accordance with the mortality experience in_
1881-90. In other words, it represents the entire population
aged over 95. Inasmuch as these all die at this or some
subsequent age, if we divide the entire population 116 by
the number 69 who are living at the age 95, we obtain the
number out of which ‘one dies annually, which in a life-table
population is identical with the*expectation of life.

In the preceding illustration it has been shown that the
number out of which one dies annually and the expectation
of life are identical for the age 95. It can similarly be shown
that they are identical at birth or at any subsequent age.

At birth the mean age at death in a life-table population
is also identical with the mean expectation of life, as may
be ascertained by the somewhat laborious method of finding
the sum obtained by adding together the total ages of the
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dying in each year of life, and dividing this sum by the total
number of deaths..
Thus in & stationary or life-table population the following
represent identical quantities :— '
Mean age at death of persons at all ages
__Sum of ages at death
"~ total No. of deaths
number of population

" No. of deaths in one year
=  Mean duration of life
or, Mean expectation of life »at birth.
or, Mean after-lifetime

sum of ages at death

Mean Age at Death = number of deaths
5 persons die at the ages 10, 20, 30, 40, 50, their mean
10 - 20 + 30 + 40 + 50

5
if a second group of 5 die at the age of 25, 30, 45,
50, 70 respectively, their mean age at death will be
25 4+ 30 4 456 4 60 -+ 70
' i

two groups of persons were exposed during life to similar
influences, the question arises, Would the mean age at death
of the two groups form a safe standard of comparison between
them ¥ It should be noted, to begin with, that the number
of persons in the instances quoted is very small, and cannot
therefore form a trustworthy basis for comparison. But
even.if each group embraced & large number of persons,
erroneous conclusions would certainly be drawn, as the age-
constitution of the two groups is so different. In" a life-
table population, the mean age at death is, as already seen,
the same as the expectation of life at birth. But in a popu-
lation like that of England and Wales, where the births con-
stantly exceed the deaths, and the population is an increasing
one, the mean age at death is necessarily lowered by the
large proportion of deaths of young children. On the other
hand, when & high birth-rate continues for & series of years,
there being added every year to the population more persons
than are taken from it by death and migration, there results
an excessive proportion of persons between the ages of 5

. Thus, if

== 30 years; and

age at death =

== 44 years. Assuming that these
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and 55, during which period of life the death-rate is below
the average death-rate for all ages.

It follows that in contrasting different communities the
mean age at death is a most fallacious test, owing to varia-
tions in birth-rate and in migration of population.

In the comparison of different classes of society, and those
engaged in different occupations, serious errors have arisen
by the use of this test to determine their relative vitality.
It would be absurd, for instance, to draw any inferences
from a comparison of the mean ages at death of bishops and
curates, as men do not usually become bishops till they have
passed the middle period of life. Similarly in comparing the
gentry with tradesmen. Many gentry are retired tradesmen,
and their mean age at death is therefore higher than that of
tradesmen. A Socialist leader in 1890 stated that the mean
age at death of workmen was 29-30 years, of the well-to-do
classes 55-60 years. This statement does not shed any hght
on the relative vitality of the two classes under comparison.
It simply shows that the Trade Union Societies, from which
the above figures were derived, consisted largely of young
men, whose age at death, if they died at all, must necessarily
be lower than that of the well-to-do classes, consisting as
they do in a large measure of persons retired from active
work.

The acceptance of the mean age at death as a test of
the duration of life is a fragment of the error involved in
the construction of a-life-table from the deaths alone, as in
Dr. Price’s Northampton Table .(see p. 232).

Effect of Birth-rate upon the Mean Age at Death.—
We have already seen that in a stationary population un--
affected by migration, in ' which the births equal the number
of deaths, the expectation of life at birth is identical with
the mean age at death, and with the number of the popu-
lation out of which one death annua.lly occurs. Inasmuch as
the births and deaths are equal in number, the mean age at
death jis also equal to the number out of which one annual
birth occurs. In a non-stationary population the state of
matters is altogether different.

The late Sir B. W. Richardson claimed for the inhabi-
tants of his * Hygeiopolis ” that their death-rate would be
reduced to five per 1,000. It was soon afterwards esserted
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in The Times that this would imply a mean duration of life
(using the term in the sense of mean age at death) of 200
years, and that a fortiors Sir B. W. Richardson’s anticipa-
tions were absurd. It is only, however, where the popula-
tion is stationary that the mean age at death, with a death-
rate of 6 per 1,000, would be 200 years; and in a population
with a high birth-rate the above anticipation was not so
absurd as it appeared.

Dr. Rumsey urged that returns should be made of the mean
sum of ages of population at census

number of population

corrective of the fallacies connected with the mean age at
death. He adds it is now “ clear that the average duration
of the lives of those who die in any place or country does
not imply the average age of those who live there, any more
than it means their average °‘expectation of life.””” He
gives the following example, taken from the experience of
the metropolis a quarter of a century before the date of his
romarks : “ Paradoxical as it may seem to the uninitiated,
1 out of 41 may die annually, the mean age at death
may be 29, the mean age of the living may be 26,
and the mean expectation of life may be 37, in the same
population at the same time.” (Essays on Some Fallactes
.of Statistics, 1875, p. 211.) 8ir E. Chadwick found that in
fairly healthy districts the mean age of the living was to
the mean age at death as about 3 to 4, while in insanitary
districts with shifting and increasing populations the line of
vitality was higher than that of mortality. But this is due
to the fact that insanitary conditions increase mortality,
especially among young children, and, in addition, there are
always crowds of young and healthy persons ready to
immigrate from country to town, thus lowering the mean
age of the town populations, among whom insanitary con-
ditions are especially rife. On the whole, therefore, the mean
age of the living as a test of the duration of life is as untrust-
worthy aa is the mean age of the dying.

The Probable Duration of Life (also called equation of
life, or vie probable) is a term used to signify the age at which
any number of children born into the world will be reduced
to one-half, so that there are equal chances of their dying
before and after that age. The name is unfortunate, as

age of the liviﬁg =
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every possible duration of life has a probability which may
be determined, and is therefore mathematically a ° probable
lifetime.” Using the term in its limited sense, the English
experience in 1838-54 gave a probable lifetime for males at
birth of 44-45 years; according to the experience of 1881-90
it was 51-52 years, and according to the experience of
1901-10 it was 58-59 -years.

De Moivre’s Hypothesis.—This assumed that the decre-
ments of population are in arithmetical progression, and
that of every 86 persons born, 1 would die uniformly
every year until all were extinet. Such an assump-
tion was convenient in the calculation of annuity tables,
before accurate life-tables were constructed. According to
this hypothesis there is no such function as the probable
duration of life, the probability of death in any year being
as great as in any other. It confessedly errs greatly at the
beginning and end of life, and is only, 8 very rough approxi-
mation to the truth for the middle period of life.

The Expectation of _Life (synonyms : mean after-lifetime,
mean duration of life, vie moyenne) is found, as already
described (p. 239), from a life-table. A life-table shows how
many of a given number, started with at a given age, live
through each subsequent year of life, and what is the sum
of the number of years they live. The expectation of life
is obfained by dividing the sum of these years by the
number living at the year of age from which the expecta,tlon
of life is desired.

It should be observed that the expectation of life is the:
average number of years which persons of a given age, taken
one with another, live, assuming that they die according to
& given table of the probabilities of life. The term *‘ expecta-
tion of life " does not imply that an individual may reason-
ably expect to live a given number of years. The excess of
those who die late is distributed among those who die early,
* those who live longer enjoying as much more in proportion
to* their number as those who fall short enjoy less of life.”
Thus the expectation of life is not the most probable lifetime
of any given individual.

Many attempts have been made in the absence of a life-
table to-ascertain the expecta.mon, but none of them give
trustworthy results. ‘
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The formula of Willich gives approximate results for ages
between 25 and 75.
It is as follows :—

If # = expectation of life, and ¢ = present age, then
x = §(80 — a).

Thus at the age of 45 years the expectation of life accord-
ing to this formula = §(80 — 45) =233 years. According
to the English Life-Table (No. 8) it varies from 23:3 for men
to 25-5 for women. '

Probabilities of Life.—It is sometimes desirable to ascer-
tain not only the probable duration of life, but also the
probability of dying within a given period.

In rhathematical language, the words chance and proba-
bility are used as synonymous; but in common language
the first word is used when the expectation that an event
will happen is small, and the second when it is large.

If the number of possible events =a + b, of which a
are favourable and b unfavourable, and if p = the proba-
bility of a favourable event happening, and ¢ = the proba-
bility of an unfavourable event happening, then, on the

‘a

a,+b;

supposition that one of these events -‘happené, P =

g = E-—jj ; where p 4+ ¢ = 1, or cerfainty.

Thus, if we wish to find the probability of a man aged
30 living till he is 50, and also the probability that he will
die before that age, we consult the life-table for males. If
the number living (out of a million males born) at 30 is
669,279, and at 560 is 517,639, the probability of a man aged

. 517,639
30 living to 50 = 359,570
And as €69,279 — 517,639 = 151,640 = the number dying
151,640 517,639
669,279' " * T 69,279
bility of dying between 30 and 50.

If there be several independent events, the probabilities
of the happening of which are respectively p,, p,, p,, etec.,
then the probability that all the events will happen is
PL X pg X py X ete.; that all will fail (1 — p,) (1 — p,)

during the period ; therefore = proba-
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(1 —p,) ete.; that at least one event will happen,
1 — (1~ p;} (1 — py) (1 — ps) etc.; and that -exactly one
will happen and all the rest fail, p,(1 — p,)} (1 — pg) ete.
+ p:(1 — ;) (1 — pg) ete: 4 pg(1 — p,) (1 — p,) ete. + ete.

Thus, if p = a_% and p; = ——_—:_—a, then the probébi]ity

¢ L
that both will happen is — + 5 X pIrary and the probability

that neither will happen is this amount subtra.cted from
unity.

Thus, the probability that & married couple—the husband’s
age being 40, and that of the wife 35—will both live 15 years,

is obtained as follows :(—

If by the life-table out of 1,000, 006 of each sex at birth,
there are—

- Of males at 40 years old, 604,923 ; at 556 years old, 462,981,

Of females at 35 yoars old, 638 ,912; at 50 years old,
516,375,

The probability of both these persons surviving 15 years
' 462,981 516,375

hich product
804,023 ~ B3s012’ " cn Produe

from their present age =

gives the required result.



CHAPTER XXII

PROBABILITIES OF LIFE IN THE TWO SEXES,
AT DIFFERENT AGES AND IN DIFFERENT
COMMUNITIES

A LIFE-TABLE makes it practicable to study the life-history
of the persons who in the table are traced through life.
In life-tables constructed from the experience of insurance
societies, the same persons are traced throughout the whole
of their insured lives, National life-tables or local life-
tables, dealing with the experience of the entire population
in a given country or area, do not trace the same persons
throughout life, but assume that a given number of persons
are subjected throughout the whole of their lives to the
death-rates of a given group of years.

For such a study the life-table supplies three chief
numerical results :—

(a) The probability at each exact age of living one
year (p,) in the two sexes separately.

(b) The number of survivors out of 100,000 children
born of each sex, at the end of each succeeding year of
life, until the whole number become extinct by death.

{c) The expectation of life, or mean after-lifetime, of
males and females at the end of each year of life.

The first of these merely gives us the same information
as m,, the central death-rate or rate of mortality for each
year of life, m, and p, being connected in the manner shown
in the formula on page 238, For ordinary purposes the death-
rates 0-5, 5-10 , ., . 20-25, 25-35, 35-45, etc., give us all
that is required of current information respecting a community,
and enable adequate comparison to be made with past
experience.

The two additional tests supply composite information
respecting the average past ar:g the average future expected
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experience of a section of a given commumty, which ls
supplied only by a life-table in this composite manner.

By means of these tests it is practicable to compare these
experiences for the two sexes, for dxﬂerent communities And
at different periods.

Comparison of the Two Sexes.—The Enghsh expepence
of 1901-10, as shown in Mr. King’s life-table, is given ix part

in the following table :—

ExoLisE Life-TABLE, No. 7 (EXPERIENCE ov 1901-10).

N eryivom at Expectation of Life in Years,
Ago, . .

Malea. Females. !" Males, Females.
0- .. .- 100,000 100,000 48.53 52.38
- . . 85,566 88,257  55-68 58-31
5= .. . 79,398 82,178 55-90 58-63
10~ . .- 78,083 80,756 51-81 b4-63
- .. .. 77,297 79,898 47-31 50-08
20— - .. 76,113 78,756 43-01 45-77
25. .. ., 74,546 77,381 38-86 41-54
30- - . 72,741 75,779 34:76 37-36
da- “ . 70,472 73,769 30-79 33-31
45~ .. .. 64,230 68,359 23.27 25.53
56— .. .. 54,435 60,179 16:48 18-27
66— .. .. 39,278 46,716 10-80 11:99
75~ ‘e . 19,754 26,418 6-41 7-10
85~ . - 4,349 7,004 3.53 3-04
95— .. ‘e 149 393 2-07 2.32
105 . .. 2 20 0-78 ©1-20

The Sl]l"VIVOI‘ShlpS shown in this table confirm the death-
rates given in Chapter' X, the superiority of the aggregate
female over the aggrega.te male vitality being visible
throughout life, both as regards survivorship to any given
age.and expectation of life from that age onwards. At
birth a female infant, on the basis of the experience of
1901-10, had an expectation of 3-75 more years of life
than a male infant ; at the age of 20 the female expectation
was 2-76 years greater than the male; at 30 it was 2-60
years greater ; at 45 it was 2-26 greater; and at 75 it was
still 0+69 years greater for females than for males. The
student .will find further comparisons of male and female
survivorships and life expectations in the official volume
contdining Mr. King’s life-tables.
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Life-table Comparison of Married and Unmarried.—
The official English tables based on the experience of
mortality in 1910-12 enable the vital experience of women
to be stated in accordance with marital condition. In the
following table, in which the age 25 is taken as the starting-
point, some of the results of this examination are shown :—

Lirg-TABLE FOR ENOLAND AND WarEes, FEMaLrd (EXreRIENCE
or 1910-12).

Number of Survivors at Different Agea.

Age. Bpinsters, . Wives, Wlidowa.
25— .. ‘e . 10,000 10,000 10,000
30- .. - .e 9,833 9,806 9,739
36~ .. e .. 9,623 9,684 9,442
40~ ,, . .. 9,372 8,308 9,002
45- .. ‘e .e 9,053 8,971 . 8,674
60~ ., . .. 8,625 8,670 8,134
65~ .. - . 8,088 8,047 7,489
65~ .. Ve e 8,520 8,472 5,739
18- .. . “e 4,021 3,061 4 3,234
85 .. . ‘e 1,188 1,180 ' 863

At each age widows survive in fewer numbers than either
spinsters or wives; but the difference between wives and
spinsters is almost insignificant. (See also p. 213.) Such
differences as are visible are probably explicable rather by
the less favourable average social circumstances of widows
than by any essential relationship between marriage and
long life. :

Historical Changes in Survivorship and Life Expecta-
tion.—From the facts and arguments included in preceding
chapters we can start with the following general statements :
First, when it is desired to ascertain at what ages in either
sex & change in vitality has occurred, death-rates for each
age-group must be compared, as in the table on page 204.
No life-table elements—except p, and m, for each year of
life, which for ordinary public health purposes give a con-
fusing minuteness of detail—ocan in practice replace these
age-distributed death-rates. Secondly, when it is desired to
summarize for any age the total past experience at lower
ages (), or the total future expectation of life for any
age (e°.), the life-table is needed. Such information, however,
fails to reveal the age at which any variation from the ordinary
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occurs, and therefore tells less than the death-rates at successive
age-groups. .

In the following paragraphs comparisons are made chiefly
of survivorships after the age 25. This has important
bearing on the question as to whether the great saving of
life during the last fifty years, which has been most marked
in childhood, has been associated with improvement in adult
life! The subject is more fully discyssed elsewhere.?

In the tables on page 253 the facts are shown for males.

As ‘shown in Table A, in each successive English life-
table the number of survivors to the age 25, out of equal
numbers born, has continuously increased with lapse of time.
The subsequent course of events for' adult life can more
accurately be followed in Table B. It will be seen that with
the exception of ages 60 and upwards in the decennium
1881-90, the number of survivors out of every 1,000 reaching
the age of 25 years has steadily increased with lapse of time
until' after the Psalmist’s term of life is passed. Similarly,
out of every 1,000 reaching 40 years of age (Table C), with
the exception of ages 55 and upwards in' 188190, improve-
ment is shown at all ages over 40. These tables give no
evidence of national deterioration at higher ages. They
show, on the contrary, increased longevity in each succeeding
period, This is further illustrated in Fig. 21.

In the last table are embodied data from Dr, S. W. Abbott’s
life-table based on the experience of Massachusetts in 1893-7,
which are probably comparable with corresponding data from
the United States Census Bureau’s Report for 1909-11.

When the whole of life is taken into account, the results
in Massachusetts show improved prospects of life in every
age-period, so in the main do the figures for equal numbers
starting at age 25; but for equal numbers starting at age
40 there is no evidence of improvement after the age of 65.

The series of life-tables issued by the Bureau of the Census,
based on' the deaths in the three years 1909-11 and the
population of 1910, give valuable material for comparison

3 Mr. George King hes pointed out that in the English Life-Table for

1838-54, that for higher ages, and especially for ages over 60, the death-rate
was under-estimated, and that therefore the improvement in recent years

ise much greater than appears.
? See my Harvey Ll;cture', January 28, 1921, on *‘ National Changes in

Health and Longevity," published in the Quarterly Publication of the American
Statistical Assccsafion, June, 1821,
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A. Numsee or MarLe Survivors AT HIGEER Aces Our or 1,000

Bogn.
England and Wales. Massschusetts, U.8.A.
Experience of
1838-54. | 1881-90. | 1901-10, | 1910-12. { 1893-97. | 1909-11.
No. at birth .. | 1,000 1,000 1,000 1,000 1,000 1,000
No. at age A
25 .. e 624 694 745 779 680 760
30 .. e 595 669 727 762 651 739
35 .. .. 564 640 706 742 620 713
40 .. va 532 6805 677 717 588 683
45 .. .. 498 564 642 685 554 648
50 .. - 456 518 599 643 515 804
56 .. . 400 463 544 590 468 651
a0 .. .- 356 398 476 621 411 482
a5 .. .. 295 322 393 435 344 395
0 .. s 223 239 299 334 2687 298
7% .. . 148 154 198 224 185 197
B. Nuupkr oF SURVIVORS AT HieneEr Aors Our or 1,000 ax
Aam 25,
Englend and Wales, _Mmchuaam.U.S.A.
No. at age '
25 .. .. | 1,000 1,000 1,000 1,000 1,000 1,000
s0 .. . 054 964 976 978 958 972
35 .. .. 904 922 846 952 912 838
40 .. . 852 872 809 920 865 869
435 .. . 794 813 862 879 815 850
50 .. o 731 748 804 | 828 758 795
53 .. . 655 867 730 758 688 725
60 .. . 570 574 639 669 604 634
a5 .. .. 473 464 528 5658 506 520
70 .. ‘e 357 344 401 429 393 389
B .. .- 237 222 266 288 272 259
€. NumBer or SUrRvivors AT HioEER AGes OQur or 1,000 ar
Age 40,
England and Wales. Massachusetts, U2 A
No. at age :
0 .. .. | 1,000 1,000 1,000 1,000 1,000 1,000
45 ., . 32 032 848 956 042 946
80 .. “ 857 858 833 897 876 884
55 .. . 769 765 804 823 796 807
80 .. . 669 858 703 737 699 708
.1 - - 556 538 530 604 585 578
70 .. ‘e 420 365 442 466 454 433
.. | 278 255 291 312 315 238

Nore.—Heavy type is for agea at which survivorship has deteriorated.
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with the data of England and Wales. Dr. William H.
Davis, the chief statistician for vital statistics of the
Census Bureau, informs me that the national English and the
American life-tables are comparable with respect to methods
of construction. In the tables on page 255 are compared the
nuinber of survivors out of 1,000 males at birth, at age 25,
and at age 40, and in each successive 5 additional years
'of age. The columns for different sections of the population

100 :ﬁ » - 5w »
ELS

400 “\

PR '.:1 {

100 “\\

wo A

. . ‘\\\

50 A

F1e. 21.—Life-Table Expermnee,- England and Wales, for Four Periods.
Number of Male Survivors at Each Subsequent Age out of 1,000 at Age
25, in 1838-54, 1881-9(0; 1901-10, end 1910-12.

of the United States are arranged in order of the number
of survivors to the highest age, beginning with the experience
of greatest vitality.

It will be noted that the aggregat.e white males in the
rural parts and in the whole of the registration area, and
the populationi of the States of Indiana and Michigan, showed
the largest number of survivors to age 25, Michigan coming
next.l

In ‘Fig. 22 the relative experience of males in rural
parts and in cities and of Massachusetts as a whole is shown.

1 Reparate hfe-tablea have been iuhhshed for Indiana, Massachusetts,
Michigan, New Jersey, and New Yor
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UNiTEp SratEs Live-Tasies, 1909-11, ror Mares.
A. Number of Survivore at Higher Agee Out of 1,000 Born.
Total {ve-
hWhit.e Nl?;rfla "{,"“l v]\ﬁlli:: Indi- | Michi- | New | New | Massa-
(lfl‘:ll:‘;l White Mnllln:ab?l in sna. | gan, | Jersey.| York, |chusetts.
partays | Molee.t Citfes.t
No. at birth] 1,000 | 1,000 | 1,000 | 1,000 | 1,000 11,000 {1,000 [1,000]1,000
No. at age
25 .. 808 768 1710 751 804 7981 764 756) 760
30 .. 856 T44 748 728 782 771 741 731} 1739
35 .. 763 718 721 0698 767 740 712 701| 713
40 ., 738 683 688 662 732 726 677 662| 683
46 .. 710 648 651 619 70 698 637 619| 648
50 .. 677 608 807 569 667 663 691 669 | 604
55 .. 637 661 566 510 628 621 637 511] 661
60 .. 681 501 490 435 570 666 466 440] 482
65 .. 6508 426 409 347 408 | 489 381 358 395
70 .. 409 | 337} 316 253 1 404 ) 393 | 288 2697 208
75 .. 204 | 237 216 162 290 | 279 104 180| 197
B. Number of Survivors at Higher Ages Out of 1,000 at Age 25.
No. at age ’
25 .. | 1,000 | 1,000 | 1,000 |1,000 | 2,000 | 1,000 | 1,000 |1,000| 1,000
30 .. 974 969 871 969 073 975 970 967 972
35 .. 046 | 932 | 0636 029 | 942 | 947 ] 932 | 27| 938
40 .. 9818 859 804 882 811 917 886 876} 899
45 ., 881 844 846 24 873 882 834 819| 830
&0 ., 840 702 788 758 830 838 774 753 795
65 .. 790 731 722 879 781 | 785 703 6761 725
60 .. T2 652 6368 579 709 714 610 582 634
65 .. 628 555 831 462 819 818 499 474 520
70 .. 507 439 409 337 503 497 377 356) 389
(B 365 [ 308 | 280 214 381 353 | 254 238] 259
C. Number of Survivors at Higher Ages Out of 1,000 at Ags 40.
No. at age
40 .. | 1,000 [ 1,000 ] 1,000 {1,000 {1,000 | 1,000 {1,000 | 1,000/ 1,000
45 .. 962 | 949 846 835 059 963 841 934] 946
& .. 817 890 883 8460 ail 915 873 859 884
835 .. 863 | &2l sug| 770 | 838 ) 857 | 793 772 807
60 ..] 7871 734 | My 657 G| 9 688 ] 664 708
65 .. 656 | 624 595 &34 880 6758 563 540} 6578
70 .. 634 | 4981 4383 ] 883 | 652 | 543 | 428 4061 433
8 .. 3981 347 S14 | 245} 396 | 385 | 217 272| 288

1 In the original registration States.
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The picture is not materially changed when the survivor-
ship of 1,000 men starting at age 40 in each of these States
is contrasted. The populations living preponderantly in
cities evidently occupy an inferior position. That the con-
ditions of city life explain, largely at least, the marked
differences of vitality in the different States is suggested
by the partial coincidence between degree of urbanization
and paucity of survivors. At the Census of 1910, 92-9 per
cent. of the population in Massachusetts was urban (i.e. lived
in districts with & population exceeding 2,500); 78-9 per
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Fic. 22,—Life-Tablo Experience of the United States (1800-11). Number
of Male Survivors at Each Subsequent Age out of 1,000 at Age 25 in
- the Aggregate Urban and Rural White Populations of the Original Regis-
tration States and in Masaachusetta.
cent. in New York and 75:2 per cent. in New Jersey, as
against 472 per cent. in Michigan and 42-5 per cent. in
Indiana. The proportion of foreign-born population in 1910
was about 32 per cemt. in Massachusetts and New York
State ; 29:5 per cent. in New Jersey; 22-1 per cent. in
Michigan ; and 92 per cent. in Indiana. It may be added
that for every 100 foreign-born persons in Massachusetts the
highest proportion is Irish (21-2 per cent.); in New York
the greatest number are Russians (20-5 per cent.), followed
by Italians (17-5 per cent.) and Germans (16-0 per cent).
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If the experiences from age 25 onward be compared,

' rural males, the males of Michigan and of Indiana have

approximately an equal number of survivors to the age 70,

while Massachusetts, New Jersey, and the State of New York
have relatively few.

Changes in Expectation of Life.—The table on page 253
shows that in Englend and Wales the probability of survival
has increased at all ages right up to advanced years. This
continuance of higher survivorship means that from any age
onwards the future expectation of life has also increased.
As the original tables are readily available, it is scarcely
necessary to quote them.

Urban and Rural Life-Table Experience.—For many
years past the Registrar-General has published tables showing
year by year the death-rates, according to sex and age, in
London and in the aggregate great towns (county boroughs),
in the aggregate smaller towns (urban districts), and in all
rural districts in the aggregate. Mr. King’s contribution
on life-tables (Cd. 7512) shows for each of these combinations
expectations of life and survivorships at various ages in
both sexes. From this report the following table has been
extracted :—-

LirE.TabLEs yor THE Tarer YEars, 1910-12,
Number of Survivors Out of 1,000 at Age of 12.

Malos. Females.
o o | oz | o | o | o | e
Londan. {100ty [Distriets. |Districts, | ondon. |pouivih, [ histricts. | Districta,
12 .. | 1,000 ] 1,000 1,000 | 1,000 | 1,000 | 1,000 1,000 | 1,000
15 .. gus $03 294 895 094 943 894 904
20 ., 880 977 070 982 988 978 981 981
25 .. 963 958 962 965 970 862 968 285
30 ., B4 535 943 84T 954 843 949 047
35 .. 913 06 920 925 934 921 529 926
@0 ., 875 869 891 801 908 890 805 908
43 .. [+4.3 23 856 870 849 853 875 877
LY. 683 835 744 733 763 748 784 801
[} T, 430 475 653 625 .11 569 623 663
% .. 233 213 271 860 351 308 362 418
83 ., 48 40 6l 87 97 3 9 125

The table starts at the age of 12, and therefore ignores
17
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differences of experience in the earlier years of life. Children
start fair at the age of 12 in the tables, and this fact is
relevant to the discussion on pages 212 and 358. For instance,
the children in county boroughs have been subjected prior
to this age to more serious dangers to life than children in
rural districts. Had this resulted on a large scale in selective
influence on survivors, the expectation of life (as can be
tested by reference to the original report) should be higher
at older ages than in rural districts, unless this influence is
veiled by the continuance of adverse influences or by migration
of population. No such influence is seen. Thus the male
expectation of life at age 25 in county boroughs was 37-80
years, and in rural districts 42-84 years. REvidently environ-
mental influences, with some possible influence of migration
in addition, are predominant in the circumstances of civilized
life in a large community.

Comparing Males and Females.—In London female
survivors out of a given number starting at age 12 are more
numerous than male survivors before the age of 25 is reached,
and the preponderance increases with age. A similar course
of events occurs in the great towns. In the smaller urban
districts, and still more in rural districts, the excess survival
of females is much less marked, and does not appear so early
in life.

Comparing Different Areas for Males.—But little differ-
ence is seen before the age of 35, though county boroughs
have the least favourable experience, At higher ages urban
and rural districts show a relatively favourable record.

Comparing Different Areas for Females —It is evident
that as contrasted with London and urban districts the
superiority of country over town is very slight until the
age of 55 is reached, but in county boroughs the difference
appears earlier and is greater.

How far the above results may be affected by migration
of a kind which cannot be corrected by the official method
of relegation of deaths (p. 195) is difficult to determine.

International Comparisons.—As supplementing the
comparisons between the United States Death Registration
Area and England and Wales, the following curves of life-
table experience show for the period 1901-10 for a number
of countrics the number of survivors at each age out of
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100,000 at birth, for males and females separately. The
ourves are copied from the United States Life-Tables by
permission of the Federal Census Bureau.

A summarized statement of the expectation of life at
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