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PREFACE

Tais book includes what appear to be some of the more
significant results of the studies of human fertility in rela-
tion to the problems of population, which have been a
major object of my interest and effort for a good many
years. In particular, it is largely based upon the unique
material that we have been able to collect and analyse
during the last six years, because of the generous support
that has been given to our work by the Milbank Memorial
Fund in New York, for which it is a pleasure and privilege
to express again our deep gratitude. The present book by
no means exhausts the rich store of valuable data contained
in that material—and still less does it tell the whole story
of the natural history of population. Only a little beginning
is made, in either respect. It is hoped that in due time
another volume may appear, that will supplement this one,
and carry the study further.

As to the general arrangement of this book the following
may be said. In order that the reader wishing to follow the
account straight through may not be put off the track by
digressions, the notes have been relegated to a special section
immediately following the text. In the text they are indi-
cated by small consecutive superscript numbers.

To indicate bibliographic references in the text the
author’s name is followed by the last two figures of the
year of the publication referred to, as Jones (28), meaning
a paper or book by Jones published in 1928. Since any
particular Jones is unlikely to have written papers in both
1828 and 1928, no serious confusion is likely to be caused
by the omission of the century figures. In cases where
there might possibly be confusion due to two Joneses with
identical initials having operated scientifically a century
apart, pains have been taken to indicate the century in the
‘text reference.

Long, but essential, statistical tables that would cum-
ber the text are put in Appendix I, and numbered with
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consecutive Roman numerals to distinguish them from the
text tables that are indicated by Arabic numerals.

The bibliography, which contains only items cited in the
text or consulted in the preparation of this book, occupies
a separate section at the end, just preceding the Index. It
runs to about 7oo titles, but at that is only a fraction of
the writer’s working annotated bibliography on fertility.

I am greatly indebted, and deeply grateful for the help
I have had from present and former members of the staff
of the Department of Biology of the School of Hygiene and
Public Health of the Johns Hopkins University in the pre-
paration of the material embodied in this book. These
include Dr. John R. Miner, Dr. Antonio Ciocco, Miss
Sophia A. Gould, Mrs. Alan Bernstein, and J. F. Kish, in
connexion particularly with the statistical work; Miss
Hermine Grimm, who has for many years been a most
efficient aid in bibliographical work; Mrs. Augusta K.
Hibbitts, whose invaluable contributions to the enterprise
are particularly noted in the text; and most important of
all my wife, who has cheerfully interrupted a busy editorial
life of her own to help in a thousand ways in the details of
preparing the book for the press. A more devoted group of
helpers than these no one could ever hope to have. To
Dr. O. L. Tinklepaugh I am gratefully indebted for per-
mission to borrow illustrations from his published work.

In such a mass of detail, statistical and otherwise, as is
embodied in this book, it is too much to hope that sii inad-
vertent errors have been caught up in the repeated checking
to which the manuscript has been subjected. I hope there
are no serious ones, and that my readers will be charitable
about the minor ones. '

R.P.

BALTIMORE,
September, 1938.
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I
BIOLOGICAL BACKGROUNDS

1. Basic Elements

CHILDREN who keep rabbits or guinea-pigs or white mice
for pets rather quickly learn that there are three things
which determine not only the numbers achieved by their
entertaining playthings, but also the social success of the
enterprise as a whole, however it may be appraised, and
particularly when measured in terms of favourable or un-
favourable parental reactions. These threc things are births,
deaths, and available space. There are, to be sure, other
things to worry about, even in such simple and naive excur-
sions as these into the entrancing field that combines
experimental biology with some of the prerogatives com-
monly looked on as reserved to the deistic control of destiny,
but they are relatively less important. One among them,
however, always keeps obtruding and making itself felt.
This is the fact that the individual rabbits or guinea-pigs
are different from each other. Some are better than others
—smarter, prettier, or more lovable. But it is primarily
upon births, deaths, and spacc that father and mother keep
a watchful, and, alas, all too often a bilious eye,

The professional student of the problems of population
does too. From births he computes natality rates, from
deaths mortality rates, and relates both to each other and to
the space that the population must necessarily occupy. It
is these three variables that basically determine the size and
doings of populations, whether of mice or men. Also, just
as inhe small-scale breeding operations, the distribution of
those differences between individuals that define what is
called the quality of the group is alnays a matter of concern
in human populations. All this being so, it will be well to
consider with some care at the start the biological meaning
of these basic variables.!

There are three broad general forces or principles, philo-
sophically considered, upon which the doings of all living
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things are based. Out'of the inter-relations and integrations
of these three arises the greater portion of the material,
phenomenal and noumenal, with which the science of
biology has to deal. These basic elements are:

First: The urge to individual personal survival here and
now. This appears to be an attribute of all living matter.
Its net accomplishments and final consequences in popula-
tions are quantitatively measured by death-rates.

Second: The urge to goduction which again appears to
be a property of all that lives. Its effectiveness in popula-
tions is quantitatively measured by birth-rates.

Third: Variability, once more common to all living mat-
ter, in both its genetic and somatic aspects, the one leading
to the observed differences or variations between individual
organisms, the other embodying the differences in the same
individual at different times in its life.

Finally, it is to be remembered that it is impossible to dis-
cuss or even to imagine life or living things without taking
into account the rest of the universe in which they exist. So-
then there must be added to the material for the discussion
of any biological problem one more item. This is:

Fourth: The environment that conditions and in some
degree determines all vital phenomena. In considering the
biology of populations, one aspect of the environment is of
particular importance, both theoretical and practical. This
is available space. The number of organisms in the popula-
tion taken in relation to available space determines density, a
factor of major significance in population biology.

i Lelt us now examine each of these four items in some
etail.

2. The Survival Urge .

‘The urge to survival may fairly be regarded as the most
fundamental attribute of living things and is therefore
placed first in the list. It may be well to point out at the
start that in its essence this urge to survival is rather com-
pletely and uncompromisingly selfish. To the best of its
ability the individual organism so conducts its affairs as to
continue living just as long as possible, regardless of what
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other organisms may do or think about it. When extinction
threatens, every resource is brought to bear to fend it off.
Basically this is what underlies the struggle for existence.
Out of it, associated with it, and because of it come great
ranges of biological phenomena that have been departmen-
talized for combined reasons of convenience and pedantry.
These include such things as food-getting, metabolism, and
nutrition, cellular and humoral defence mechanisms furnish-
ing immunity and resistance to disease, protective shelter-
seeking and building, natural selection, and in good part
evolution itself.

As a matter of observed fact, this survival urge is primal
and deeply rooted. Whenever and wherever we see its
fundamental selfishness apparently in abeyance or even
much abated, and seemingly replaced by altruism or
‘mutual aid’, as it has been called, we may be fairly sure that
one or the other of two things has happened. Either, as
among the invertebrates (especially the social insects) and
the lower vertebrates, the ‘mutual aid’ is not individually
motivated but is a mechanistic group-consequence of caste
differentiation and integration, with no more (and no less)
of an altruistic element in it than there is in the cellular
differentiation and integration in the embryonic develop-
ment of the individual; or, as in man, and to some extent
among his nearest relatives, complex psychological elements
have been added to the picture in the course of evolution
which may seem at times to overwhelm and obliterate the
more primitive and deeply rooted biological urge. The
most- obvious of these added factors amounts really to a
more enlightened self interest—that is to say, a belief that
for the present, and until times get much worse, it will be
kkely=to conduce more effectively to individual survival to
play along with and help one’s neighbours in the crowd.

'This statement is, from the necessity of brevity, much too
bald and apparently dogmatic in its form, and wants more
explanatory elucidation and development than we can give
it here. But it essentially conforms to at least a part of the
reality. It is reasonable to suppose that the individual
soldier ant is unaware of the fact that its activities and
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efforts are of benefit' to the social group (the colony) to
whith it belongs. On the contrary, it seems likely that when
it fights it does so because it is its inherent and entailed
nature to do so. In fighting it is expressing its own will-to-
live or urge to survival, and in the only way of which it is
capable. On the human side, in thinking of the personal
motivation of altruistic behaviour one may recall the posi-
tion so clearly expressed in the speech of Brotteaux in Les
Dieux ont Soif, perhaps the greatest novel Anatole France
ever wrote. It is (I quote from Allinson’s translation): 4

‘What I am doing now, the merit of which you exaggerate,—is not
done for any love of you, for indeed, albeit you are a lovable man . . .,
1 know you too little to love you. Nor yet do I act for love of
humanity; for I am not so simple as to think . . . that humanity has
rights . . . I do it out of that selfishness which inspires mankind to
perform all their deeds of generosity and self-sacrifice, by making
them recognize themselves in all who are unfortunate, by disposing
them to commiserate their own calamities in the calamities of others
and by inciting them to offer help to a mortal resembling themselves
in nature and destiny, so that they think they are succouring them-
selves in succouring him.’

Man’s behaviour, and particularly his social behaviour,
is motivated by so complex a set of physiological and psycho-
logical factors, appetites, emotions, and reasons, 2s to be
extremely difficult to disentangle in a particular instance.
But it may safely be said that whenever he curbs his primal
urge to personal survival he usually does it for secondary
reasons superimposed upon his natural, protoplasmic will-
to-live. Many of these reasons are, collectively, what we
call social. They represent purposeful adaptations in what
William Morton Wheeler (277, 28), whose recent death is an
irreparable loss to both biology and sociology, has con-.
vincingly argued is the next emergent level above the indi-
vidual organismal. In most human beings these secondary
social adaptations of behaviour arestill somewhat incomplete
and imperfect, as clearly appears in times of great stress or
danger. And the extent to which the highest forms of
human altruistic social adaptations have real and enduring
survival value has yet to be measured. It can be argued
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with some plausibility that they give the appearance of
having some survival value, or at least of not being positively
" harmful, because they became even moderately widespread
only during that recent portion of human history in which
living has been relatively easy for all mankind. It has been
relatively easy for two reasons: low density of population,
in general; and rapidly increasing knowledge of applied
science with its accompanying industrial developments.
In a world where getting a living was easy, altruistic social
relations were correspondingly easy. Instances and locali-
ties of a real struggle for existence between individual men
(other than during sizable and persistent wars, or in the
processes incident to the assumption of the ‘white man’s
burden’) have been rare in this world since the beginning
of the nineteenth century. And few have ever seriously
alleged that war is an altruistic enterprise; nor is it at all un-
certain that the pleasures of ‘civilizing’ backward peoples
are, like those of condescension, singularly one-sided.

So, then, the first significant point to be noted in the
natural history of population is that all populations every-
where are composed of individuals bent on surviving as
individuals just as long as possible. They do not want to
die. Individually and collectively they resort to every device
they can think of to put off for as long as may be the ulti-
mately inevitable end. If it should be rationally demon-
strated at this moment that the world’s problems would be
easier of solution if there were fewer people in it, and that
a considerable social service would be rendered to mankind
if a substantial number of men forthwith painlessly de-
parted from it, one can be quite sure that only a corporal’s
guard would step forward as volunteers for euthanasia.
Many.might be convinced of the rationality of the idea in
general, but would advance no fewer than a million reasons
that some one else should achieve the glory incident to so
noble a public service. Biologically their position would
have much in its favour. For when man’s instinct for indi-
vidual survival completely ceases to influence his conduct
all will be over and done so far as heis concerned as a species.
No problem will fret him thereafter.
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At the present time altruism, as a principle, has a signifi-
cance in the biology of population of the first order of impor-
tance. This is so because it has led, by 2 very gradual process -
of development, to a body of societal attitudes and sanctions
that result in the position accepted in a considerable number
of countries, of which the United States and England are
conspicuous examples, that it is the obligate duty of society
to maintain and preserve in life and as members of the
population all those mature individuals who are either
unable or unwilling to get their own livings. This attitude
obviously throws an ever-increasing burden upon the more
fit and industrious participants in the whole social enterprise.
In infra-human populations no such burden exists. The
developed individual incapable of getting its own living
simply dies. The weight of evidence indicates that essen-
tially the same conditions prevailed among primitive men
inthe earlier stages of cultural evolution. We have examined
briefly some of the reasons, at least, that probably have led
to the alteration of the situation in the course of social evolu-
tion. But the essence of the matter, for students of popula-
tion at the present time, is the physical impossibility of the
indefinitely continuous and synchronous growth of both
population and altruistic behaviour in a spatially limited
universe. Later on in this book more will be said regarding
this matter. But it seems desirable to have the pfoblem
clearly in mind from the start.

3. The Reproductive Urge

The urge to reproduce is second in power, if at all, only
to that for survival. This basic attribute of living material,
like the other, includes in its scope great ranges of academi-
cally labelled and pigeon-holed biological phenomena—of
which among the more important are perhaps population
growth, with its part in the struggle for existence, and natural
selection; and heredity with its concomitants of develop-
ment and growth. For heredity is most clearly to be appre-
hended as an aspect of reproduction. Living things do not
merely reproduce; they reproduce themselves. This fact
makes it clear that, philosophically viewed, the urge to
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reproduction is really a part—an extension, if you like—of
the primal urge to survival. If the individual cannot ensure
his own indefinite earthly immortality he can and does try
his very best to see that his stirp shall keep on living forever
and ever. Naturally this self-reproductive process tends
towards social as well as biological stability.

Since death and birth present the ultimate biological
antitheses it is naturally to be expected that man’s attitudes
and reactions about the processes leading to reproduction
would be, as they are, in fact, widely different from those
about the processes leading to death. He is opposed to the
latter and fights against them. But, by and large, all human
beings, after passing the early ’teens, are seized with an

" almost uncontrollable urge to multiply, and this in itself
raises a whole flock of serious problems. Itis not, of course,
that all of these boys and girls deliberately and consciously
are impelled to add more units to the already colossal totals
of census office ledgers. Quite the contrary is the case, for
the most part. But deep down in the biological roots of their
beings is the overwhelming urge to dally with the physiolo-
gical mechanisms that alone are capable of adding to census
office figures. So it results over the world as a whole that
the births each year outnumber the deaths.

There are various forces that operate to curb in man the
completely exuberant expression of the overt consequences
of this protoplasmic urge to multiply. Besides the technical
biological ones bound up with peculiarities of the physio-
logy of human reproduction, of which more will be said
later, there are two factors of major importance that put the
rate of human reproduction on a level far below that free
and unrestrained multiplication that characterizes lower
forms. The first of these is legal, the second hedonistic. As
one element of social organization mankind demands that
the legal rite of marriage—this rite taking many diverse but
basically equivalent forms amongst different peoples—shall
normally and in the regular course be a prerequisite to
human reproduction. To be sure, this legal requirement
is nowhere quite strictly enforced by the authorities nor
adhered to by the subjects—even in the very moral United
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States of America 1 baby out of every 25 to 30 odd born
each, year is illegitimate, taking the country as a2 whole. In
some sections of the population the ratio risesto rin 4 or 5,
so mightily does sin prevail in those parts. But even so it is
obvious that the institution of marriage is a major restric-
tion upon the copiousness of multiplicative activity seen in
lower forms.

The second, or hedonistic, restriction is what is com-
monly called ‘birth control’. Mankind discovered long ago
that the normal physiological mechanisms of reproduction
can be tampered with in a variety of ways, to the common
end that, while the probability of a particular copulation
resulting eventually in progeny shall be greatly diminished,
the pleasurable sensations associated with the initial act
shall not be lessened at all, or at least not to anything like
the same degree. Again, there seems to be no doubt that
this has become a restrictive factor on human reproduction
of major importance, especially in modern urbanized and
industrialized populations of high density.

The significance of the basic instinct for reproduction as
an item in the natural history of population is so obvious
that to delineate it would be the grossest sort of pedantry.
But it is perhaps worth mentioning that the attempts to con-
trol it for social ends, and as a help to the solution of the
problems population raises, appear to encounter difficalties
similar to those already discussed in connexion wi.n the
urge to survival. Professional advocates of birth control
emphasize the importance, potential or actual, of contra-
ception as a social force for the amelioration of the quality
of the race, and for the solution of economic and other
problems that vex us. But, realistically viewed, it seems
reasonably clear that up to now, at least, the great majority
of those persons who have practised contraception in their
wedded lives have been moved to do so by considerations
not primarily having to do with the social welfare of man-
kind in general. Rather the motivation appears to have
been in the main more on the selfish side—a desire on the
one hand to have more fun out of life without having to pay
for it, and a shrewd estimate that the chances of prolonged
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individual survival of self and children will be enhanced if
there are not too many of the latter. To the human bielo-

' gist, at least, it seems a formidable social task to persuade
‘superior’ people to have more babies and ‘inferior’ people
to have fewer, so that the race may be improved.?

4. Variability

The third unique and universal biological principle,
variability, has two aspects, as has already been pointed out.
No two living organisms are exactly like each other in all
particulars, and no single organism is precisely the same at
any two moments in its lifetime. The first of these aspects
is the only one that is conventionally called variability. Itis
mainly caused by the combined interaction of genetic
shufflings and recombinations, and the environment. The
second aspect of organic variability is usually and con-
veniently called adaptability. It is an odd and remarkable
phenomenon. The unique thing is not that organisms are
more or less fitted or adapted to the circumstances in which
they find themselves. Inanimate objects of various sorts,
and particularly that category of them that we call machines,
are this. It is true that the adaptations of organisms and
machines are brought about in different ways. But the fact
of adaptation is present, and in principle identical, in both.
We are, however, not concerned here with adaptation, but
with self-started and self-controlled adaptability, which
organisms have and machines lack. Organisms incessantly
change and alter themselves to meet the fleeting changes
in their circumstances. No living organism ever ‘stays put’.
When it does it is dead, and in dying has passed into a
wholly different category of matter.
« The process goes even deeper than change and adapta-
bility in behaviour. The very material substance itself that
makes up the living organism is constantly changing. What,
then, does ‘personal identity’ connote? What we are pleased
to call the same identical man at the age of o years is com-
posed of extremely little, if any, of the same material sub-
stance that made him up when he was 10 years old. Probably
there are few if any molecules in him at 7o that were there
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at 10. In the intervening years the only thing about him
that has survived is his pattern, a sort of transcendental or
spiritual wraith through which has flowed a steady stream of *
matter and energy. There is a profound truth embodied in
Cuvier’s old comparison of a living organism to a whirlpool.
It is the pattern that is the essence of the business. It alone
endures. And it is constantly altering and adapting itself to
changing circumstances. Especially is this true and impor-
tant of the psychological panel of the total pattern of the
human organism. It is this aspect of adaptability, the
capacity of organisms for change ending only with death,
that seems to be more important in its social consequences
than its teleological aspect, if, indeed, we are prepared to
admit the reality of the latter at all, as some are not.

The principle of variability, marked by differences be-
tween individuals, is an important element in the natural
history of population in respect of both of its aspects that
have been discussed. In one of these aspects it gives the
outward and visible signs of what the eugenists call the
‘quality’ of populations. In the other, it props and sustains,
and in truth constitutes about the only realistic biolc.ical
basis for the visions of a better world that earnes: «ell-
wishers hope to bring about by altering the presert deplor-
able habits of mankind through ‘population policies’ and
other uplifting enterprises. The general idea is that if men
are adaptable why not utilize this pleasant trait to make the
world over. For politicians and reformers alike, the adapta-
bility aspect of variation is God’s major biological benison.

5. The Environment of Man

This adaptability aspect of variation. naturally leads
directly to the fourth and final basic element in the bio~
logical foundation upon which it is proposed to erect the
discussion of the natural history of population; namely, the
environment. The effective environment of any particular
living organism is in part determined by the pattern of that
organism, just as truly as the pattern of the organism is, in
part at least, determined by the environment. For a particu-
lar man, and for a group of similar men, but not for any
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mouse, the relative honesty of his banker and the docility
of his child are highly important elements in the effective
environment. And what makes them so is not the bankish-
ness of the banker, nor the childishness of the child, but the
pattern of the particular man of whom we are speaking—
a pattern not shared by the mouse. In short, the relation
between organism and environment is everywhere and
always mutually reciprocal, and as man is the most highly
differentiated and manifoldly diverse in his capabilities of
all organisms, so also is his effective environment the most
complicated.

More extensively and more effectively than any other
organism, he makes his own environment. He is constantly
altering it in the hope of making it better. But such is the
interplay of the contradictory biological elements in his
nature that he dislikes and resists any enforced alteration of
his environment by any one else than himself or the group
of people similar to himself to which he belongs. The social
and political consequences of these opposing attitudes are
far-reaching and encompass within their range the greater
part of our communal troubles in this imperfect world.

The number of separate and distinguishable elements
that go to make up human environments, if not infinite, is at
least indefinitely large. But for practical working purposes
the most important of them, as judged by their effects upon
human life and living, may be classified with sufficient
detail for present purposes as follows:

The Significant Effective Environment of a Particular Human
Being, or a Particular Group of Human Beings, Includes:

1. As Physical Elements:

1. Earth (the lithosphere in all its manifold aspects—topo-
°  graphy, nature and quality of soil, mineral resources, &c.).
2. Air (the atmosphere, with all its meteorological and climatic
implications, as well as the obligate biological necessity
for human respiration).
3. Water (the hydrosphere, fundamentally related to life pro-
cesses, and of manifold particular utility to human living).
4. Material things men make (tools, machinery, and human
artefacts generally).
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I1. As Biological Elements: ’

5. Other human beings in the same group, and

6. Other human beings in other groups (these two items, 5 and
6, together constituting the ‘social environment’).

7. Plants, and

8. Animals other than man (these two items, 7 and 8, together
constituting the sources from which human beings derive,
indirectly and directly, the material substance and the
energy for their living).

9. Ideas (constituting a unique and powerful element of the
human environment as distinguished from that of any
other organism).

A little consideration of the matter makes it apparent
that the nine categories of this classification, and the man
(or group of men) whose environment they constitute,
mutually and reciprocally affect each other. The atmos-
phere alters the lithosphere (erosion); man alters the atmos-
phere (heating houses, ‘air-conditioning’); the lithosphere
alters the hydrosphere (rainfall distribution); plants alter
animals (adaptively); ideas alter plants (agriculture and
genetics); and so on. There is no need to multiply examples
of the obvious fact of the mutual and reciprocal functional
inter-relationship.between man and the several elements of
his environment. It is a fundamental characteristic of the
order of nature, as philosophers from Aristotle to Lawrence
Henderson have noted. As J. G. Frazer (10) says (p. ~.81)
of man generally:

‘External nature certainly acts on him, but he reacts on it, and his
history is the resultant of that action and reaction. To leave out of
account either of these mutually interdependent elements, the
external and the internal, is to falsify history by presenting us with
an incomplete view of it.’

The full implications of the reciprocally determinative
influences of organism and environment seem, however,
to have been generally somewhat less than adequately
valued in the last century’s development of biological
thought, and certainly an extremely inadequate amount of
first-rate research has been put in upon the matter. This is
partly an obvious consequence of the trend given to biolo-
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gical philosophy by Darwin, Galton;, Mendel, Weismann,
Bateson, and Karl Pearson, with their emphasis upon-the
" entailed or endowed element in the whole biological picture.
In human biology particularly, the role played by heredity
has come to take on many of the aspects of religious dogma.
Indeed, it has been urged that eugenics should be overtly
espoused and developed as a religion. And all this has been
going on in a world where consciously planned and directed
alterations of environmental conditions have had far-
reaching and profound biological effects upon whole popu-
lations. The history of communal or public health in
England, taken in all its aspects, furnishes a body of material
in many ways unique for the careful and philosophic con-
sideration of the theoretical biologist to which he has paid
but little attention. For the most significant part of that
history William Farr, that greatest of vital statisticians ever
to have lived, has furnished him with a precisely quantita-
tive record, imbued with the penetrating intelligence that
perceives clearly what it is important to record in biological
history and how it may most usefully and effectively be set
down. Partly under the stimulus of Farr’s records and
partly as a result of less obviously motivated evolutionary
forces, England altered the environmental conditions under
which its population lived. The biological results were far-
reaching and profound. And in their production any con-
scious attempt to alter the germ plasm, and probably
any actual alteration of it, played at the most but a small
part.

Public health has been taken as an example of the point
because it is the most conspicuous and best documented of
all. But the same thing in principle is exemplified in other
and diverse fields. Quiteapart from its effect upon the health
of the workers, the alteration of the environmental condi-
tions of factory labour enormously increased the efficiency
of production. This in no wise changed the innate and
entailed characteristics of the workers as organisms. John
Doe still remained a smarter and generally better animal
intrinsically than Richard Roe, as he was at the start. But
the environmental changes did, on the whole and statis-
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tically, narrow the productive efficiency gap between the

Does and the Roes. Biologically, the point can be and has
been gencralized. Every geneticist knows that the final

expression in the individual of each hereditary determiner

is conditioned by the environmental circumstances under

which its development is undergone. Yet, and this is a

point especially to be emphasized, very little has been done

in the way of attempting to analyse thoroughly and pene-

tratingly the biological effects of environmental conditions

upon human beings.

6. The Size of Populations

The natural history of population rests upon the four
basic biological variables that have been discussed, and
upon their integrated inter-relationships. Because this is
so, attention has been focused on them at the start. The
next step is to proceed to a more detailed analysis.

It is evident that in the numerical maintenance of the
size of populations, and in their growth, natality is the
positive prime mover and mortality is the negative force
acting in the opposite direction. If, and so long as, natality
and mortality are equal the size of the population without
migratory movements in or out will remain constant; if
natality is greater than mortality it will tend to increase in
size; and if mortality is greater than natality it will tend
to decrease. Itis evident in theory as well as in fact that in
the aggregate the forces of natality are naturally and nor-
mally more powerful in a statistical sense than those of
martality. The reproductive capacities of animals generally
extend over considerable fractions of their individual life-
times, while each living thing dies only once. Populations
of plants and animals other than man tend generally to be
held constant or to increase at a rather slow rate in time by
the operation of the so-called ‘checks and balances’ of
nature; which is to say by the operation of a multitude of
factors tending generally to curb the full potential capacity
for reproduction. In human populations, particularly
during the last three centuries, man by his own intent, in
part, and also by behaviour not consciously planned to
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that end, has greatly altered the play of thesc natural
checks. '
The relatively short time-fluctuations in the movement of
population that can be produced by altering the previously
established balance between natality and mortality can be
very great. Famines, floods, and epidemics can produce
such results, with mass migration in some cases injected as
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an auxiliary factor. The story of the population of Ireland
in the mid-nineteenth century is an example. War can
produce marked temporary fluctuations of this sort, as is
shown by Fig. 1.

* Other social and economic events may produce violent
temporary local population fluctuations. A current example
is to be seen in Vienna {Anon., 37). In that city in 1935
there were reported 25,205 deaths and only 12,179 live

births. More than twice as many died as were born. Bad

economic conditions have led to a waning of the marriage

rate and to an increasing proportion of childless marriages.

Such immigration as there is brings in few minor children.
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] o. Differential Fertility

While it is true that the examination of all questions of
population must always keep in mind the balance of the
forces of natality and mortality, it is also true that practi-
cally ali students of population devote much more of their
analytical attention and effort to the former than to the latter.
This is because reproductivity is the prime mover in the
matter. The present treatise will form no exception to this
general rule. Most of what is to follow will be devoted to the
discussion of fertility, that having been a majorfield of the
writer’sinterestand research effort during the past thirty years.

The aspect of fertility that most interests students of
population, and for an evident reason, is the differential
one. Both individual matings and groups of human beings
exhibit quantitative differences in expressed reproductivity.
This phenomenon is so widespread as to be virtually univer-
sal. The most cursory examination of natality statistics
reveals apparent fertility differences between groups of
human beings differentiated from each other on the most
diverse bases, geographic, genetic (racial), social, economic,
religious, educational, and so on. Also there quite evidently
exist fertility differentials relative to time. The falling
birth-rate—an almost world-wide phenomenon—has been
and is now a major concern of statesmen as well as other
students of population.

The magnitude and wide distribution of this decline in
the birth-rate may be illustrated by the data of Table 1.
This table gives the percentage decrease in the birth-rates
per thousand of population during the present century,
from 1900 through 1933 inclusive, in fifteen countries,
from the levels-existing in 1goo. . .

The figures of Table 1 sufficiently indicate the reality of
the prevailing downward trend of birth-rates in the western
‘world. As the only purpose at the moment is to present
concrete evidence regarding a phenomenon that in a general
way every one is aware of, it is unnecessary to enter upon any
discussion at this point of the factors involved in the birth-
rate declines shown in the table.
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Since the early writings of Karl Pearson on differential
fertility, and particularly since the publication of Heron’s
(06) classic study just after the turn of the century (repeated
by Mitra (37) thirty years later with essentially the same
results) widespread interest and effort has centred upon

TABLE I

The fall of birth-rates since 1900

Birth-rates L.
Percentage decline in
Country 1900 | 1933 | a third of a century
Austria . . .| 373 | 143 62
Germany . 356 | 147 59
England and Wales 287 | 144 50
Norway . . . | 301 | 150 50
Sweden . . .| 270 | 137 49’
Hungary . . {393 | 216 i 45
Switzerland . .| 286 [ 164 43
Belgium . .| 289 | 165 43
Denmark . . 207 | 173 42
Scotland . .| 206 | 176 41
Australia . .| 273 | 168 38
Netherlands . .1 316 | 208 34
Ttaly . . .| 330 237 28
France . . . | 214 | 163 24
Ireland3. . .| 227 | 192 15

group differential fertility in respect of social and economic
status, and of intelligence and educational ratings. A great
number of studies in these fields have appeared. References
to the more important of these will be found in the biblio-
graphy at the end of this book. In general there has been a
steady improvement in the critical and penetrating charac-
ter of the statistical methodology brought to bear upon the
matter, and in the soundness and pertinence of the original
data subjected to analysis.

While it is true that, aside from a few exceptional pieces
of earlier work, technically adequate statistical attacks upon
the problem of differential fertility may fairly be said to date
from about the beginning of the present century, the prob-
lem itself is as old as biology, if not, indeed, as old as man-
kind as a separate species. This appears to be true of many
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of the essential aspects of the problem, demographic and
biological. The very antiquity of some, at least, of the
phenomena that have led to interest in the discussion of the
problem should perhaps have, in and of itself, a rather
important significance in influencing and determining our
present-day attitudes regarding it. Theognis and Plato
deplored the undue multiplication of the unworthy and
undesirable, and the failure of the best people to contribute
more largely to future populations. But Aristotle perceived
that the matter is not so simple as it might be; he was not
unaware that genius often fails to breed genius, and in fact
went so far as to say (Rhet. ii. 15) that the sons of Socrates,
indubitably a great man, were dull and fatuous. And,
according to Xenophon (Memorabilia), one of these sons,
Lamprocles, treated his mother very badly. In the ‘Airs,
Waters, and Places’ of the Hippocratic corpus instances of
clear-cut group differential fertility are noted and intelli-
gently discussed.

The general outcome of studies of differential fertility
has been essentially identical in most instances, and objec-
tively amounts to showing that groups or classes in less
fortunate and favourable social and economic circumstances
tend to exhibit higher fertility rates than do groups or
classes more fortunately and favourably situated. But
various persons have noted that objectively similar pheno-
mena not infrequently occur in the reproduction of other
organisms than man, both plant and animal. Herbert

Spencer stated (98, vol. ii, p. 409), as a general biological
law, that:

‘Individuation and genesis are necessarily antagonistic. Grouping
under the word individuation all processes by which individual life
is completed and maintained ; and enlarging the meaning of the word
genesis so as to include all processes aiding the formation and per-
fecting of new individuals; we see that the two are fundamentally
opposed. Assuming other things to remain the same—assuming
that environing conditions as to climate, food, enemies, &c., continue
constant; then, inevitably, every higher degree of individual evolu-
tion is followed by a lower degree of race multiplication, and wice
versd. Progress in bulk, complexity, or activity, involves retrogress
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in fertility; and progress in fertility involves retrogress in bulk
complexity, or activity.’

Spencer encountered some manifest difficulties in the
application of this ‘law’ to human populations as they exist,
and involved himself in plain contradictions. A part of the
reason why he acquitted himself with something less than
his customary dialectic aplomb in his discussion of human
population problems appears to have been that he evidently
had a strong emotional desire to smite Doubleday, as was
the fashion. Doubleday, a far less cautious and learned
man than Spencer, really knew more than he about human
populations, I am disposed to think. Doubleday’s (53)
book, now largely forgotten and almost never read, con-
tains, with all its errors of judgement, some acute observa-
tions and reasoning. What brought it and its author into
some disrepute was a combination of two things: the first
was that some of the facts and conclusions of his treatise
offended the sentimental susceptibilities and moral judge-
ments of the early-Victorian middle and upper classes. Self-
righteous respectability did not like being told things that
are now commonplaces in the discussion of population
problems. In the second place, Doubleday was not a judi-
cious man,-and pushed his arguments much too far in one
direction—that relating to food taken alone as an environ-
mental factor—and overstated his case in all directions,
until he was out at the extreme end of a limb, much beyond
where his evidence could sustain him, and therefore a
highly vulnerable target for attack. It was a real fact, then
as now, that the expressed fertility of the poor was greater
than that of the well-to-do and rich.* But present-day
students are disposed to attribute its causation somewhat
less naively than did Doubleday, who stated his case in this
way:

“The GREAT GENERAL LAW then, which, as it seems, really regulates
the increase or decrease both of vegetable and of animal life, is this,
that whenever a species or genus is endangered, a corresponding effort
is invariably made by nature for its preservation and continuance,
by an increase of fecundity or fertility ; and that this especially takes
place whenever such danger arises from a diminution of proper
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nourishment or food, so that consequently the state of depletion, or
the deplethoric state is favourable to fertility; and that on the other
hand, the plethoric state, or state of repletion, is unfavourable to
fertility, in the ratio of intensity of each state, and this probably
throughout nature universally, in the vegetable as well as in the
animal world; further, that as applied to mankind this law produces
the following consequences, and acts thus:

“T'here is in all societies a constant increase going on amongst that
portion of it which is the worst supplied with food ; in short, amongst
the poorest.

‘Amongst those in the state of affluence, and well supplied with
food and luxuries, a constant decrease goes on. Amongst those who
form the mean or medium between these two opposite states—that
is to say, amongst those who are tolerably well supplied with good
food, and not overworked, nor yet idle—population is stationary.
Hence it follows that it is upon the numerical proportion which these
three states bear to each other in any society that increase or decrease
upon the whole depends.

‘In a nation where the affluence is sufficient to balance, by the
decrease which it causes amongst the rich, the increase arising from
the poor, population will be stationary. In a nation highly and gener-
ally affluent and luxurious, population will decrease and decay. In
poor and ill-fed communities, population will increase in the ratio
of the poverty, and the consequent deterioration and diminuticn of
the food of a large portion of the numbers of such communiiies.
This is the real and great law of human population.’

The recent work of Sydenstricker and Perroti'iig) is
interesting in this connexion, and would have greatly
cheered Doubleday could he have known of it, showing as
it does a very high expressed fertility of groups at the lowest
economic levels, and, indeed, on the dole, during the depres-
sion. Bertillon (99) showed that towards the end of the
last century the degree of economic group differential
fertility in four great cities was probably as large as it is
now. His essential results are shown in Table 2 (p. 21).

It is interesting to note that Bertillon’s data show the
same trend in fertility from city to city in each of the six
economic groups. It is, in other words, a géneral and not
an isolated matter of group biology with which we are
dealing. Furthermore, this phenomenon of class differen-
tial fertility is not by any means confined to Western
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civilizations of the pattern of ours. Wattal (34) quotes data
from the last (1931) census of India showing in the clearest
manner that precisely the same sort of occupational class

TABLE 2
Births per 1,000 women® 15-50 years of age
(From Bertillon)

Paris Berlin Vienna London

Economic status (1889—903) | (1886—94) | (1890—4) | (1891)
Very poor . . . 108 157 200 147
Poor . 95 129 164 140
Comfortable cxrcumstances 72 114 155 107

Very comfortable circum-

stances . . . 65 96 153 107
Rich . . . . 53 63 107 87
Very rich . . . 34 47 71 63
All classes together . . 79 102 153 109

differential fertility occurs in the population of that coun-
try as with us. There can be here quoted only a condensed
table (p. 96), but it sufficiently illustrates the point.

TABLE 3
India (1931)
Average children
Occupation of husband per family
Production of raw material . 44
Preparation and supply of material substances 42
Public administration and liberal arts . . 40
Law, medicine and instruction . . . 37

These examples are brought forward not to defend or up-
hold any theoretical views, expressed or implied, but merely
to emphasize that the phenomena of differential fertility
are not something new that lately arose because of economic
or other developments of recent human social organization,
nor are they peculiar to our special kind of civilization.
And not only are the phenomena themselves of ancient
lineage, but they have been apprehended and discussed by
really quite respectable intellects long prior to these present
times. All of which considerations suggest that a certain
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modesty and cautious reserve will be the part of wisdom in
discussing the extremely complex and difficult problems of
fertility, or their neat and simple solution, or recommenda-
tions about planned population policies. The landing-field
for the more aeronautical explorers of population problems
is still but dimly illumined, and full of pit-falls and boggy
spots.

8. The General Biology of Fertility Differentials

If any significant appraisal of differential fertility is to be
achieved it will be necessary first to try to analyse the broad
general factors that are causally involved in the production
of the phenomenon itself.

In a broad sense, group differences in expressed fertility
may be presumed to be due to either:

1. Fundamental and consequently substantially per-
manent biological differences between the groups in
natural, innate, reproductive capacity, or

2. Alterations by environmental forces of the natural,
innate, reproductive capacities of the several groups;
using ‘environmental forces’ in the broadest sense to
include not only physical factors sn-~ounding group
living, but the interplay of biological, social, economic,
and psychological elements affecting human life, or

3. Some combination of 1 and 2.

It is evident that the largest and most important human
groups that could be expected to exhibit differential fertility
solely because of innate biological differences (as in 1)
are racial groups. There may be real racial differences in
fertility resting on a solely genetic basis, uninfluenced by
artificial interferences with natural reproductive activity,
and not determined by direct environmental actions, But
it is difficult to prove that this is so, even with relatively
pure primitive and savage races. For almost invariably®
when it is found that a particular primitive racial group
exhibits a low fertility, further inquiry develops evidence
that the expressed fertility has altered in-quite recent times
in evident consequence of environmental forces or changed
habits. As an example, consider the Ba-Ila people of
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Northern Rhodesia, who were found hy Smith and Dale
(20) to have a relatively low expressed fertility. In explana-
tion, the authors say (i. 16):

‘One reason, perhaps the chief, is the unproductiveness caused
by the astonishing promiscuity of their sexual relations and the
extreme earliness of age at which these relations commence, It is
no exaggeration to state that from the age of seven or eight a girl,
married or otherwise, counts her lovers, who are constantly changing,
not singly but by the score. The writers at the time of the first census
of the people were amazed to find kraal after kraal inhabited solely
by adults, and to receive time and again the same reply, that there
were na children, that, much as they wished for them, conception
was a very difficult matter.’

In short, environmental (in the sense of non-genetic)
factors were apparently the chief elements in producing
the low birth-rate. But even now this situation is changing
again, according to the acute and shrewd testimony of Mrs.
Millin (34), who finds the population now increasing, and
accounts for it in this way (pp. 264-5):

‘Now they all, the black people, live peacefully in their kraals, and
even if they only kill an enemy whom the witch-doctor has smelled
out, or drown forbidden things like twins, or cut up someone for
the purpose of concocting a magic medicine, the white people come
along and make a fuss; and quite often a perfectly well-meaning
person, highly respected and with occult power, is hanged.

‘And so, if one can’t drink, or fight or occupy oneself with religion,
what is there left in life to do but propagate sons to plough the lands,
and daughters to fill the kraals?’

Surely, quite regardless of the exact degree to which the
observers just quoted have soundly appraised causes, this
whole picture effectually nullifies any attempt to conclude
that the expressed differential fertility trends of groups like
the Ba-Ila rest upon any innate, genetic base. The classic
example of the point is perhaps found in the various
studies that have been made upon depopulation in the
Pacific, and particularly Melanesia, by Rivers? (22), Buxton
(26, 29), Pitt-Rivers (27), Roberts (27), and Baker (28, 29).
While these authors differ somewhat among themselves in
their distribution of emphasis upon the various causal factors
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thought to have been concerned, there is general agreement
that .the significant influences were environmental in the
broad sense rather than genetic. Again, Wattal (loc. cit.,
supra) shows in the clearest manner that in India the
descending average fertility as between Animists, Muslims,
Hindus, and Parsees does not represent racial, genetic differ-
ences in innate fertility, but rather depends upon the rule
that “fertility is in inverse ratio to standard of living and
intellectual development’, and that the implementation of
this rule to expressed fertility is through such things as
relative frequency of child marriage, average age of adult
marriage, prevention of conception, and other purely non-
genetic factors.

Krause (35), in a careful study made at the Hamburger
Rassenbiologisches Institut on families in north-western
Germany and especially the northern part of the province of
Hanover, was unable to find any significant correlation
between fertility and the anthropometric characteristics
that differentiate and distinguish races.

All the evidence that has been accumulated by the work
of the last quarter of a century on the subject agrees with
cumulative force in showing that among civilizes! popula-~
tions of the western world the main factors icading to
group or class differential fertility are environmental (non-~
genetic) in nature,® and that any group differences in innate
biological (genetic) fertility, if they exist at all in such
populations, play a small role in producing group differ-
ences in expressed fertility. With critically collected ad hoc
material, it has been shown (Pearl, 36) that in substantial
samples of urban-dwelling American women, each married
once only, living in wedlock, and freeof all forms of gynaeco-
logical disease, who had never made any attempt to practise
contraception in any form during their reproductive lives,
there does not appear to be any significant difference in
innate fertility between whites and Negroes. Fig. 2 shows
the age-specific median pregnancy rates per 100 computed
ovulations.’ The data from which Fig. 2 is plotted are
given in Table 4.

It is evident that none of the differences can be regarded
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as’ statistically significant, having regard to the errors of
sampling involved. The same result has been found to be
true in various sub-samples that have been drawn from the
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FI1G. 2. Age-specific median pregnancy rates per 100 computed ovulations
for women not practising contraception,

TABLE 4

Median pregnancy rates per 100 computed ovulations in women married
once only, and without any gynaecological disease, and not practising

contraception
Not attemplinfr contraception _! f Diff.
P hi -~ ! -
Age period Whites ; Negroes i PE
at risk N |Median rate| N | Medianrate. Difference | Diff.
10~14 203! 0'60+0'71 147' 0694123 +009:f 142 | 0-06

15-19 5,080i 8144026 | 1,688: 7974045 | —o'1740'52 | 0:33
2024 6,605 | 8-341020 | 1,608 | 8:371 038 | +003::0'43 | 007
25-29 4,132 | 7°16-L0°21 883 | 7-25+035 | +0'09:L 041 | 022
3034 2,092 | 6194025 378 | 6-89-+o0-55 | 0704060 | 1°17
35-39 gog | 6-844041 122 | 8444097 | +1-60 l:1705 | 1-52
40 and over | 226 | 7-274-1°01 27 ’ 6-50+ 214 | —0y742°36 | 0:33

material (Pearl, 34, 37). These results plainly imply that
the differences between whites and Negroes in the United
States in officially recorded birth-rates are to be attributed
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primarily to differential environmental influences, ?.nd
particularly to differences in the prevalence and effective-
ness of the contraceptive efforts actually made in the two
racial groups.

9. Summary

To sum up the discussion to this point, it may be said
that what has been attempted is to set forth some part of the
general biological backgrounds conditioning and controlling
the natural history of population. Perhaps in no other way
can the extreme complexity of the problems of human
population be made so clear. At first glimpse, doing sums
about births and deaths seems too easy to be worth the
attention of any but very simple souls. One goes only a
short way with this arithmetic exercise, however, before it
becomes apparent that a great many other things are going
to be involved. Finally, it is perceived that almost every
aspect of human life and living has directly or indirectly
played a part in the story of how a particular population
came to be the kind of population it is, in quantity and
quality. Instincts, emotions, and occasionally, perhaps, a
little intelligence, have been involved, as well as more purely
physical variables. More population is made only by
already existing units of population. Therefore, let any
person over 50 sit down quietly before the fire some evening
and seriously think back over life to the end of arriving at a
just picture of why it was that he or she really had the num-
ber of children (from o to #) that actually eventuated. Then
let that same person, however briefly and necessarily im-
perfectly, try to think how the reasons and circumstances
that have determined reproductivity have been different
and varied within even the small circle of close personal
friends. In this way some glimmer of a notion will perhaps
be reached as to how the naturalist looks at the general
problem of population and why he thinks it an extraordi-
narily difficult and complex one, and is more than commonly
impressed with the terrible force of Bertrand Russell’s
dictum ‘that ascertainable truth is piece-meal, partial,
uncertain, and difficult’.
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In this chapter the discourse has been mainly of general
biological principles. It will be necessary now to penetrate
more deeply into the specific and particular biology of
human fertility, and to that task the next chapter will be
devoted.



II
THE BIOLOGY OF FERTILITY

1. Definitions

AMoNG all those producing children in the United States in
1934 there were 44 women past their 47th birthday, and
therefore practically at the end of their fecund life, who
brought forth in that year their first and only live births. In
the same year there were two women of an extremely
different order of proven breeding capacity. Each one of
them, apparently quite in her stride, produced her fwenty-
seventh child.

What are the more important direct biological factors
concerned in the causation of such great diversities in ex-
pressed fertility? How comes it about that some people are
apparently so much more fertile than others? It is to this
problem of the underlying biological elements back of the
observed variation in fertility that this chapter will be
devoted. But first it will be well to have a clear definition of
what we are going to talk about.

The word “fertility’ has long been used as a “achnical
term by biologists and medical men, but often without
precise definition of the sense in which it was being used,
or of the limitations of its meaning in a particular case.
This is unfortunate, because ‘fertility’ has a number of
common usages, of quite different biological connotations,
as any dictionary makes ‘clear. It is often used even in
technical writing, for example, as identical and therefore
interchangeable with ‘fecundity’. But, biologically, fertility
and fecundity denote two different things. To be syre, in
certain types of biological reproduction they come so close
together as to be, for practical purposes, interchangeable
concepts, buteven therethefundamental distinction remains,
philosophically speaking. _

Because of this confusion in terminology and in the
thinking behind the verbalism, an attempt was made to
define precisely “fertility’ and ‘fecundity’ at an early stage
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of the writer’s work in this field (Pearl and Surface, og,
pp. 80-1). The pertinent passage is as follows: .

‘In all viviparous, as compared with oviparous, animals, the study
of these subjects (fecundity and fertility) is greatly complicated by
the fact that the magnitude of the apparent or recorded productive-
ness is influenced by several separate and independently varying
sets of factors. The unit of such statistics is the individual offspring
at birth. But the production of an individual offspring by a vivi-
parous animal implies (1) the removal of an ovum from the ovary
(ovulation), (2) the fertilization of this ovum, and (3) its successful
development in utero. A considerable portion of partial or complete
sterility in mammals is the result of a failure of the ovum to be
fertilized, this failure in no wise depending in many cases on any
fault of the ovum itself. The true innate fecundity of the female
organism is clearly measured by capacity for ovulation. This is
primary, and the other factors concerned in the production of an
individual organism are secondary, in so far as the measurement of
fecundity is concerned.

‘In view of these considerations, it seems desirable to make use of
a more precise terminology than that commonly employed in dis-
cussing these matters. We would suggest that the term ‘fecundity’
be used only to designate the innate potential reproductive capacity
of the individual organism, as denoted by its ability to form and
separate from the body mature germ cells. Fecundity in the female
will depend upon the production of ova, and in the male uporn the
production of spermatozoa. In mammals it will obviously be very
difficult, if not impossible, to get reliable data regarding pure fecun-
dity. On the other hand, we would suggest that the term ‘fertility’
be used to designate the total actual reproductive capacity of pairs
of organisms, male and female, as expressed by their ability when
mated together to produce (i.e. bring to birth) individual offspring.
Fertility, according to this view, depends upon and includes fecun-
dity, but also a number of other factors in addition. Clearly it is
fertility rather than fecundity which is measured in statistics of
birth of mammals.’

If the above reasoning is sound, fertility, and not fecun-
dity, is the variable measured in man by properly collected
and standardized natality statistics. It is impossible practic-
ally to measure fecundity in man with any precision or
generality.
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2. Classification.

e

Individual differences or variation in expressed or overt
fertility—and, by consequence of summation and integra-
tion, group variation in fertility also—depend upon and are
conditioned by individual (and again group) differences in at
least the following matters:

1. Sexual desire (libido).

2. Innate reproductive capacity, genetically grounded, in
part, at least, and the alteration of its expression with
advancing age.

3. The span of reproductive life, which in the female is
definitely limited at its beginning and end by menarche
and menopause respectively.

4. Litter size—the number of young customarily brought
forth at a birth.

5. The frequency of coitus.

6. The frequency of occurrence of pregnancy or con-
ception in relation to the extent or degree of physio-
logical possibility presented for becoming pregnant.

». The prevalence (frequency and persistence) of con-
traceptive efforts, and their physiological effectiveness
as actually practised. : ,

8. Reproductive wastage—the loss of reproductive .:ffort
consequent upon the termination of pregnar<ies in
abortions, miscarriages, and still-births, or in: any other
way than by live birth near enough to term so that the
presumption is in favour of the viability of the child.

Naturally these eight variables are not the only ones con-
cerned in producing variation in fertility, but they do in-
clude the most important of the direct biological factors
involved. A book might be written about each one of .them,
and many books have been written about some of them,
Because of the limitations of space, and because they are
matters of contributory rather than primary interest to our
present concern, only fairly brief discussions of these factors
can be undertaken here. But in these discussions emphasis
will be put, in so far as the present state of knowledge
permits, upon the quantitative aspects. Such treatment of
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the case is plainly indicated, because fertility itself is a
quantitative matter.

3. Libido

The general relation of sexual desire or libido to reproduc-
tivity and fertility was stated with much force and elegance
about four hundred years ago by a great man, Ambroise
Paré (1628), born in 1509 at Laval, in the ancient province of
Maine, in western France, who, before he came totheend of
a long life in 1590, had laid the foundations of modern
surgery. What he says about libido is tinged with teleclogy,
no doubt, but it is a fact that sexual congress is both
pleasant and desired, and few will doubt that this fact has
influenced the quantitative expression of fertility down
through the ages. In quaint but very precise French, the
good Ambroise opens the first chapter of his treatise on the
generation of man with these words:

‘L’vsage des parties generatiues est accompagné d’vn tresgrid
plaisir, & aux animaux qui sont en la fleur de leur aage, certaine rage
& cupidité furieuse procede dudit vsage: ce que nature a ordonné,
afin que l’espece demeure & iamais incorruptible & eternelle, par la
multiplication de ses indiuidus: & partant Nature a voulu que les
animaux fussent aiguillonnez d’vne ardeur & enuie extreme de se
coupler ensemble, & qu’a ce desir fust conioincte vne gride &
chatoiiilleuse volupté, afin d’autdt qu’ils n’ont. point de raison, ils
fussent nedtmoins par l’aiguillon du plaisir, incitez 4 se mettre en
deuoir pour cseruer & maintenir leur gére et espece.’

While it is obviously extremely difficult to express quanti-
tatively individual differences in intensity of sexual desire
(except as they may be reflected in some degree by frequency
of coitus presently to be discussed), it is a plain fact of
obseryation that such differences exist and to a marked
degree. They range in women from so-called ‘frigidity’ at
one extreme to nymphomania at the other. Probably an
equal range of variation exists among men, but it has been
less observed and discussed. In any case, while it is im-
possible to present a statistical table demonstrating pre-
cisely the degree of individual variation in libido, it is clear
that this is the fundamental biological variable underlying
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variation in frequency of coitus, which will be discussed in
some detail in a later section and there shown to influence
fertility in a direct way. '

It has been alleged that under present-day conditions
variations in libido take on an added importance because of
the increasing employment of the ‘safe period’ philosophy
in contraceptive efforts. Cormack (26) says that the greatest
objection to the use of the particular ‘safe period’ formula
that has his approval ‘is the fact that has now also been
established that all women have a cycle of sexual desire
which is strongest during the week following menstruation,
that wanes as the month proceeds, and probably increases
again slightly, towards the advent of the next menstruation.
It is plain, therefore, that intercourse during the absence of
sexual desire on the part of the women may be distasteful,
and lead to marital unpleasantness.” The statement that ‘all
women’ have such a cyclic alteration of libido is manifestly
absurd. Nothingof thesorthasbeen ‘established’. Different
individuals differ in the rhythm of their desire. Some have
no diminution at any time in the cycle. Another thing that
makes Cormack’s ‘objection’ seem a little dubious is that
his ideas about the timing of ovulation, and consequently of
the ‘safe period’, were formed in advance of the modern
critical studies of Knaus (29-33, &c.), Ogino (30, 32),
Hartman (36), Wharton (36), Wharton and Henriksen (36),
Weinstock (34), and others, as to the timing of ovulation in
the menstrual cycle.

An important contribution to our knowledge of the cyclic
changes in libido in women has been made by Tinklepaugh
(33)- He had access to the subjective reports and graphs of
some 20 women of whom 16 were college-trained, who
recorded their impressions of the varying degrees of sex
desire through the menstrual cycle. Fig. 3, taken from his
paper, gives in graphic form some of the principal results.

hTinl«:lepaugh’s tentative conclusions from his study are
that:

“The monthly curve of “sex desire” in woman as reported by
other investigators is bimodal, one crest of the curve occurring at
the reproductively inappropriate time following ovulation and just
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before menstruation, the other falling just after menstruation, during
the fertile period of the cycle. Observation of chimpanzees in which
just prior to menstruation there occurred periods characterized by
affectionate demonstrations of non-sexual nature, led to the belief
that the premenstrual period of “desire” in woman might be similar.
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Fig. 3. Types of rhythms of sex desire reported by 20 women on the
basis of retrospection. A,, A, (7 cases), bimodal curves. B, (4 cases), B,y
(2 cases), B; (3 cases) unimodal curves. C type of rhythm reported by four
subjects on the basis of daily records of sex desire and affectionateness kept
from 4 to 12 months. The dotted lines represent degrees of affectionateness.
In all types the period of least desire falls during the third week of the cycle.
Thirteen subjects reported various degrees of pain or distress preceding or
accompanying menstruation. [From Tinklepaugh, 33.]

Records of women and husbands kept through several cycles corro-
borated this view.

“The premenstrual period in woman is characterized by hyper-
affectivity not primarily sexual in nature but easily assuming a
sexual form and leading to non-fruitful coitus. The postmenstrual
period is one of true sex desire. It extends from the middle or end
of the menstrual flow well over to the time of ovulation near the mid-
interval, though coitus occurs most often during the early days of
the period. This period corresponds with estrus in other mammals,
and leads to fruitful coitus.’

Dickinson (27) attempted to correlate the data from the
literature on the time relations of conception resulting from
a timed single coitus, with the libido curve of 200 women
reported by Katharine B. Davis (29). The general result is
shown in Fig. 4, taken from Tinklepaugh (33).

While, as has already been said, it is impossible to ex-
press differences in libido with quantitative precision, it is

D
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probable that Fig. 4 does represent a fair approximation to
the general averagesituation. Itcannot of coursebe regarded
as applying to particular individual subjects.

4. Innate Reproductive Capacity

It admits of no reasonable doubt that there are marked
differences between individual human beings in respect
of their innate reproductive capacity, though for obvious
reasons these are extremely difficult to measure precisely.
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F1G. 4. Rhythm of sex desire (heavy line) and frequency of conception
from timed single coitus (light line). [From Tinklepaugh, based on Dickin-
son’s data.]

In man too many other disturbing factors influencing the
overt expression of fertility come into the picture, and, as
has already been pointed out, fecundity cannot be directly
measured in man. But in various lower organisms, where
fecundity can be measured, it has been shown that there are’
great individual differences and that these are inherited..
Thus, to take a single example, Pearl and Surface (og)
showed that in a homogeneous strain of the domestic fowl
the number of eggs laid in a year ranged in different in-
dividual birds from 1 to 248 inclusive. It was further shown
(Pearl and Surface, 10; Pearl, 12) by experiments in crpssing
a breed of relatively high innate fecundity (Barred Plymouth
Rock) with one of relatively low fecundity (Cornish Indian
Game) that fecundity was inherited in a manner accordant
with a simple Mendelian hypothesis.

A number of direct ad hoc attempts have been made to
measure biometrically the degree of inheritance of human
fertility, by the technique of correlating size of completed
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families in parental and filial generations. Table 5 brings
together the results of some of the better executed of such
studies. The table is arranged in order of descending values

of the coefficient 7.

TABLE 5

35

Parent—offspring correlations in respect of family size

Correlation
Coefficient
Nature of data r N Source
England. Peerage and Gentry. Pearson, Lee,
Families of mother and daugh- and Bramley-
ters. All marriages 15 years+ . | 402134002 | 1,000 Moore (99)
Pearson, Lee,
England. Peerage. Families of and Bramley-
mothers and daughters . 402104002 | 1,000 Moore (99)
Families of University of Oregon
students. Mother’s family size Huestis and
and her produce. All families . | +o0'124+0-02 638 Maxwell (32)
England. Landed Gentry. Pearson, Lee,
Fathers and sons. All marriages and Bramley-
15 years+ . . . | +o'116+002 | 1,000| Moore (99)
England. Peerage. Paternal Pearson, Lee,
grandmother and granddaugh- and Bramley-
ter. All marriages 15 years+ . | 4o-112-Looz | 1,000 | Moore (99)
Families of University of Oregon
students. Mother's family size Huestis and
and her produce. City families | +o0'1114-0°03 520 | Maxwell (32)
England. Landed Gentry. Fami- Pearson, Lee,
lies of mothers and daughters. and Bramley-
Daughter marriages 15 years+ | +o-105+0'02 | 1,000 Moore {(gg)
Families of University of Oregon
students. Mother’s family size Hucstis and
and her produce. Country Maxwell (32)
families . . . | +o'1044 006 118
England. Peerage. Fathers and Pearson, Lee,
sons. Sons’ marriages 15§ and Bramley-
- yearss . . . . | +o066t002 | 1,000! Moore (99)
England. Peerage and Baronetage; Pearson, Lee,
Landed Gentry; and various. and Bramley-
Families of father and son +oro51to001 | 6,070 Moore (99)
England. Peerage and Baronetage; Pearson, Lee,
Landed Gentry; and various. and Bramley-
Families of mother and daughter | +o0-0424-0-01 | 4,418 Moore (99)
Germany (17th and i8th cen-
turies). Father’s family size and
his produce —0-037 Fetscher (33)
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It is evident that none of the correlations of Table 5 is of
impfessive magnitude. In spite of the probable errors, a
cautious person will find it impossible to accept this evidence
for the inheritance of human fertility at prima facie valua-
tion. The difficulty in the case is the one already suggested.
There are too many auxiliary factors such as contraception
influencing the overt expression of human fertility to give
the simple correlational approach on the basis of recorded
family size much critical value. The problem is more com-~
plex and subtle.

The medical literature abounds in casuistic records of
individual families alleged to demonstrate the inheritance of
human fertility. Naturally these have little, if any, critical
scientific value in establishing the point. But in order to
give an idea of the general character of such evidence one
case of this sort is presented, more particularly because it
gives a picture of the extreme variations in fertility that do
actually occur. A. V. von Marchthurn (g7) reported the
reproductive history of a woman suffering with epilepsy,
wife of a poor linen-weaver in a suburb of Vienna, married at
age 20, who by age 40 had had 32 children in 11 confine-
ments, all but 4 born alive. T'welve were still living in 1897,
and none had epilepsy. The woman was again pregnant in
1897. Her husband was one of a pair of twins, and she her-
self one of a set of quadruplets. Her mother was reputed to
have borne 38 children. |

The problem of the normal change in fertility with
advancing age is fundamental in all critical studies of fertility.
It has long been known that group fertility declines statisti-
cally, as age advances towards the menopause. Matthews
Duncan (66) was the first to give this phenomenon adequate
statistical expression, though of course it had been, in
general, apparent as 2 fact of human experience for ages
past. Forty years ago Korosi (96) made a thorough investi-
gation of the subject, that stands as a classic in the field.
Table 6 gives an abridgement of his essential results.

There are two aspects of this problem of the change
of fertility with age, that have been somewhat generally
confused. One is statistical, the other biological. Normal
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women, partners in matings where no contraceptive effort
of any sort is made, vary greatly in the pattern of their
reproductive lives. Some are continuously and overtly
fertile from marriage to near the menopause (with variation
in their rate of fertility expression—or in other words, ex-
hibiting differences in the intervals between their successive

TABLE 6

Probability (chances in 100) of annual births in Budapest by quin-
quennial age groups of father and mother (after Korosi)

Age of mother

Age of father 204 25-9 30—4 359 40—4 | 45—
204 350 273 22-8 .. N

T 259 407 339 25-8 221 160 ! .
304 332 308 227 184 74 : 18
35-9 31°I 26-0 22°3 175 87 | o8
404 2500 | 214 173 157 8o | 13
459 197 189 141 108 56 | 11
50~4 . .. 12°5 102 37 | o4
55—9 .. . 112 76 30 I 03

pregnancies). Many other equally normal women, again in
the absence of contraceptive efforts, become sterile (in the
sense of childlessness) after having produced 1, or 2, or 3,
or n children. This cessation of child-bearing does not
necessarily or perhaps even usually imply that menstruation
or ovulation has stopped, or that sexual desire or frequency
of coitus has altered. It may occur any number of years
prior to the menopause. Why so many women behave
reproductively in this way is quite unknown, in general
terms. The only generalization that can be made about the
matter, in the present state of knowledge, is the somewhat
innocyous one that women do in fact exhibit different re-
productive patterns relative to age. Various speculations
have been made, with appropriate solemnity, that we have
here an expression of the effects of ‘modern civilization’; of
the tensions and stresses of the ‘machine age’; of the
accelerated Zempo of urbanized industrial life. Realistically
there is little, if any, critical evidence to support such views.
They are, in ultimate essence, forms of the ancient concept
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of cultural primitivism, ‘the belief of men living in a rela-
tively highly evolved and complex cultural condition that a
life far simpler and less sophisticated in some or all respects
is a more desirable life’ (Lovejoy and Boas, 35).

In addition to the fact that women exhibit different re-
productive patterns relative to age, there is also to be
reckoned with the fact that women representing each of
these different reproductive patterns are liable to die before
they have completed the full expression of their own
patterns, whichever they may happen to be.

Now in the purely statistical treatments of the matter
such as those of Duncan and Kérosi, which may be taken as
examples of others of the same general sort, all women of all
sorts of reproductive patterns are thrown together in the
same numerical hopper. Results of the sort shown in Table
6 are then ground out. These are valid and useful, but only
in a somewhat restricted sense and field, the demographic.
They show the integrated net effect on the expressed
fertility of the group, of the working out of the different re-
productive patterns represented, the intercurrent mortality
of potential mothers, and other less important variables that
are involved. Useful as this sort of knowledge is, in the
nature of the case it tends to obscure, rather than illumine,
the effects of whatever specific biological forces may be
operating in the individual woman to alter with age her
innate fertility. The direct transference of the statistical
group results to the individual is in this case, as in so many
others, quite uncritical and illegitimate. Yet it has often
been done.

Tables of the sort referred to have been constructed in
various forms to meet special needs. As a recent example
Table 7 is quoted from Miinzner and Léer (34). It is based
upon the births, and the age distribution of the living female
population in Prussia in 1931, and the Prussian life tables of
1924-6.

Recent workers have laboured to refine more precisely
the statistical group aspect of the problem. Thus Livi (35,
36) eliminated some of the errors inherent in grosser treat-
ments by taking account only of women and confinements
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(or conceptions) at the close of definite periods after the
conclusion of marriage. He reaches the curve showa in
Fig. 5, plotted by the present writer from his data. His
‘coefficient of fecundity’ is obtained by dividing the number
of conceptions by the number of women-years of exposure
to risk of conception, both taken after two years of married
life. For plotting, his coefficients as published have been
multiplied by 1,000.

TABLE 7

The probable number of children (K) a woman of age (x) who had borne
a child in 1931 will still have (Miinzner and Loer)

Age Age Age Age
(x) K (x) K (x) K (x) K

15 172 23 1-48 31 o-67 39 o016
16 172 24 1'39 32 | o038 40 | o1z’
17 172 25 1-29 33 050 41 008
18 172 26 118 34 043 42 006
19 170 27 107 35 036 43 004
20 1-67 28 o096 36 0-30 44 002
21 162 29 0-87 27 025 45 001
22 1-56 30 076 38 020 .

The generally smooth sweep of the group fertility curve
of Fig. 5 from early reproductive life up to near the meno-
pause is evident. It shows the fertility rising to a peak at the
central age of 22-5 years, and then rapidly falling off to
practically the end of the reproductive life span.

In addition to the kind of knowledge furnished by such
statistical data as Livi’s the biologist wants the answer to
another and different question, that may be put in this way.
Suppose a woman (or a group of women) remains overtly
fertile up to near the menopause; in what manner and to
what degree will the rate of expression of fertility be altered
with advancing age? This is not an easy question to answer,
because the necessary data are generally not to hand.
Official statistics do not furnish them. They must be
collected ad hoc. This we have done. The numbers are
not large, but the material may fairly be regarded as in
some degree making up for its meagreness by its individual
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precision, homogeneity, and pertinqnce.. Opt of our m:aterial
of 30,949 individual reproductive histories it was Poss1b1e to
extract only 63 women, each fulfilling the following condi-
tions: (x) white; (2) multipara (having been pregnant more
than once); (3) aged 40 or over at the time of observation;
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Fic. 5. Group change of fertility with advancing age of mothers, [From
Livi’s (35) data for mediatized and noble families of Germany,*Austria,
Hungary, Russia, and Poland.]

(4) married once only; (5) living continuously in wedlock
from marriage to observation; (6) overtly fertile in the age
period 40 and over; (7) free of any recognized gynecologic
disease; (8) married in the age period 15-19 years; (g) con-
tinuously exposed thereafter to risk of conception to time of



THE BIOLOGY OF FERTILITY 41

'observation; (10) never having made -any effort at contra-
ception throughout married life. These ten restrictions in
the interest of homogeneity and pertinence make a formid-
able array, and indicate clearly enough why it is difficult to
get large numbers.

A group of women similar in every respect except that
they were in the age group 35-39 years at the time of
observation, numbered 169. A similar group aged 30-34
years at the time of observation, included 242 women.
Finally a like group aged 25-29 years at observation
numbered 482.

For these four groups of women the median pregnancy
and live-birth rates, age-specific for quinquennial age classes
from 15 to 19 on, computed in the standard manner in use in
the writer’s laboratory, are set forth in Table I of Appendix I.
The rates for the final quinquennial age classes in which the
women were when observed are omitted in each case, be-
cause the method by which the material was collected (each
history terminating with the woman’s last delivery) makes
the rates for the upper terminal age period unreliable and
misleading, since the opportunity to become pregnant in the
terminal-age period is arbitrarily curtate. It will be under-
stood that each of the g56 women included in Table I is a
separate individual. No woman appears in more than one
group. What has been done is to follow through separately
the fertility performance of four homogeneous cohorts of
women, all married in the age period 15~19 years, from the
time of marriage through the last complete quinquennial
age period prior to observation. The mean and median ages
at marriage and at observation of the women in these four
cohorts are shown in Appendix Table I. Also that table
gives the unweighted average fertility rates (pregnancy and
live birth) for all the cohorts represented in each quinquen-
nial age period.

Fig. 6 shows clearly that the changes in expressed fertility
with advancing age are in certain respects quite different,
when the reproductive lives of individual women are
followed through virtually the whole reproductive span,
from those that emerge out of the statistics of large hetero-
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geneous groups as depicted, for example, in Fig. 5. The
means measuring the true biological change in the indi-
vidual’s fertility show, to be sure, qualitatively the same
kind of rise in fertility early in the reproductive span as we
pass from the 15-19 age period to the peak in the 2024 age
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F1c. 6. Changes in the unweighted averages of median pregnancy and
live-birth rates with ‘advancing age in four homogeneous cohorts of women
in whose married life no contraceptive efforts were made.

period. But thereafter the true biological decline of fertility
with advancing age is much more gradual as shown by the
homogeneous lots of individuals than is the statistical group
decline shown by such figures as those of Kérosi, Livi, and
Miinzner and Ler that have been cited. While not entirely
negligible it is still so small as to be of less moment than has
usually been supposed to be the case. .

The changes can be put in percentage terms in this way:

The 7ise in the period from 15~19 to 2024 is about 68
per cent. of the 15-19 value for pregnancy rates, and is
about go per cent. for live-birth rates.

The decline in the period from 2024 to 25-29 is 6-8 per

cent. of the 2024 value for pregnancy rates, and is §-1 per
cent. for live-birth rates.
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The decline in the period from 2024 to 30-34 is 114
per cent. of the 20-24 value for pregnancy rates, and is g-g
per cent. for live-birth rates.

The decline in the period from 20~-24 to 35-39 is 13-5 per
cent. of the 20-24 value for pregnancy rates, and is 11-2
per cent. for live-birth rates.

The low median fertility in the age period 1519, seen in
both Figs. 5 and 6, may be regarded as the statistical expres-~
sion of the biological fact, now well established, that in the
human species there is a considerable time-lag after puberty
before the complete expression of fertility becomes fully
established, quite apart from postponement of marriage.
This phenomenon of low expressed fertility in relation to
exposure to risk during adolescence has been discussed by
a number of workers, notably Malinowski (29) on the basis
of his observations of the Trobriand Islanders, where there
is a great deal of premarital sexual intercourse but relatively
few conceptions, though ne precautions are taken to prevent
them. The samec sort of thing was observed by Margaret
Mead (28) among adolescent Samoans. Others who have
discussed the matter from other points of view include
Hartman (31), Vignes (29), and Mikulicz-Radecki and
Kausch (35). The latter authors show, on the basis of data
collected in the Woman’s Clinic of the University of Berlin,
that in 74 cases where the first sexual intercourse came
between the ages of 13 and 17 years inclusive (all having
passed the menarche) only 23 conceived between the same
ages, although approximately 78 per cent. of them had
made no attempt at contraception.

Table I of Appendix I presents another interesting point
worthy of some discussion. There were in the material, as
the table shows, 482 women married in the age period 15-19
who survived into the age period 25-29 and were overtly
fertile in the latter period. But there were only 63 women
who, married in the age period 15-19, survived into the age
period 40 and over and were overtly fertile in the latter
period. Now let us suppose that the 40 and over cohort also
started with sufficient women in it so that when, for them,
the age period 25-29 was reached there were still in it 482
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women overtly fertile. The only thing likely to cast doubt
on the reasonableness of such a supposition would be the
possible effect of the secular trend towards later age at
marriage in the calendar time period involved. In fact, in
that period such a trend was negligible so far as the present
argument is concerned. Let us assume then for the moment
that the 40 and over cohort did in fact have 482 members
when those in it were 25-29 years old. There would seem
then to be two major factors to account for the result that
when the cohort reached the 40 and over age period there
were only 63 women left in it. One of these factors would
be the mortality of the women between age 275 and 42'5
years (in round figures). The other factor would be the
dropping out of women because they produced no more
children—that is, became sterile along the road. Now the
mortality factor, on the basis of Foudray’s (23) aggregate
white urban female table (pp. 18-19) would account for the
loss of only 1o-2 per cent., or 49 women roughly. This
would leave 89-8 per cent., or 333 women from whom 270,
or 56 per cent. of the 482 starters, dropped out supposedly
because they stopped having children (became sterile in
that sense) somewhere along the 15-year period between the
ages of 27-5 and 42-5 years, even though continuously
exposed to the chance of pregnancy during these 15 years, in
so far as the coitional efforts of the same identical spouses
may be regarded as establishing such a chance.

Is this 56 per cent. figure to be regarded as a reasonable
result, considering the data upon which it is based, and the
assumptions made in the preceding paragraph in reaching it ?
A categorical answer is impossible, for the data necessary to
check it critically do not exist. But what may perhaps fairly
be regarded as a rough sort of check may be got at in the
following way. In Livi’s table from which Fig. 5 is plotted
the fertility figure for age 2728 is 0-250. Now suppose that
figure to be reduced between central ages 275 and 42-5
years by the combined operation of the three factors ()
mortality, in the same proportion that the numbers of sur-

"viving women in general are reduced, (b) individual bio-
logical decline of innate fertility with advancing age, and
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(¢) the dropping out of women because they produced no
more children, in the same proportion that the number of
women has been assumed to be thus reduced in the argu-
ment that has preceded. Using the same numerical factors
that we have above—except for an extrapolation of (b)
corrected to allow for reduced exposure in the terminal 40
and over age period—what value would be expected to
appear in Livi’s table against the age rubric 42—437 The
answer works out to o-0155. The actual value in Livi’s
table is 0-0178. Everything considered, this is not a bad
agreement. It suggests, at least, that our 56 per cent. may
not be far wrong for the proportion of previously fertile
women who became sterile (in the sense of bearing no more
children) after central age 275 years.

One further point about Table I of Appendix I merits
attention. Careful scrutiny of the vertical columns of that
table will indicate two sorts of trends in the values. Neither
of these trends can be regarded as statistically significant,
having regard to the probable errors of the present samples.
Both trends are regular. The first concerns the age column
15-19. In that the median rates (pregnancy and live-birth}
tend regularly to increase as we pass down the table from
older to younger cohorts, by small amounts to be sure, but
stillevident. On the other hand, the rates in all the other age
columns tend regularly to decrease as we pass down the
columns from the oldest to the youngest cohort considered.
What these slight trends signify, if anything, or if they have
some real meaning how they are to be rationally explained,
I have not been able to fathom. Ages at marriage or
observation bring no help to the dilemma, as can be seen
from the bottom of Appendix I, Table I. The obvious first
suggestjon from the face of the figures is that women who
are going to continue through to the age period 40 an 1 over
tend to be a little less fertile at the start in the age period
15-19 than those who are going to cease child-bearing
somewhere along the road. But if this idea be accepted how
shall the opposite trends of the other age columns be ex-
plained? I am unable to solve the riddle. Perhaps it is only
an accident of sampling.



46 THE BIOLOGY OF FERTILITY

The material upon which Appendix I, Table I, is based
cap, because of its great homogeneity, be usefully employed
to appraise the innate individual variability that exists
among human beings in respect of fertility. To this end the
central (B) portion of Table I has been prepared. It gives
the standard deviations of the rates for which the medians
are given in part A of the table. These figures show that
there is a very considerable amount of variation in fertility,
even when many of the extraneous circumstances that
usually influence its expression are relatively constant, as is
the case in the present samples of women. This variation is
greatest in the terminal age periods here discussed (15-19
and 35~39). The variation in the 15-19 age period is
highest of all, as would reasonably be expected from the
occurrence of low adolescent fertility already discussed.
The lowest average standard deviation in pregnancy and
live-birth rates is found in the age period 25-29 years.
Thereafter the variability rises in association with the falling
off in the fertility rate with age.

5. Menarche, Menopause, and Reproductive Span

The span of reproductive life is sharply delimited in the
human female by the beginning of menstruation (menarche)
and its cessation (menopause). Only from a little after the
first of these events to a little before the second is 2 woman
physiologically capable of reproduction. In the male the
delimitation of the reproductive span is less precise.
Puberty, with the capacity for seminal emission, is a less
definitely marked point in the boy’s life than in the girl’s..
And at the other end of life the potentia coeundi and the
capacitas fecunditatis of the male fade away unequally, but
steadily, albeit slowly, like other sorts of senile decay.
Various authors have urged that there is a real male climac-
teric, corresponding to the menopause in the female. The
alleged evidence for this is extremely trifling when critically
viewed. What really happens, as Blum (36) points out, is
that commonly in the age period 50-54 years men consult
physicians for psychoneurotic disturbances, difficulties
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about the heart, the circulation, the respiratory system, and
the prostate. At the same time a gradual diminution in the
libido sexualis begins to be noticed. All are aspects of
gradual senescent changes.

The discussion may start with age at menarche. There is
a large literature on this subject. But when one examines it
critically certain defects at once appear. In the first place
many authors neglect to put their observations in the form
of frequency distributions, from which alone can any
adequate appraisal be made of the normal degree of varia-
tion inthe phenomenon. Furthermore, on critically checking
cases where distributions are given, it is frequently found
that the calculations of centring constants, such as means
and medians, are erroneous. For these reasons and others,
in order to establish a solid biometric base relative to this
important landmark for studies of human fertility it has
seemed advisable to collect from the literature as many as
possible of the original frequency distributions for variation
in age at menarche that appear to have been based upon
reasonably accurate observations, and then compute de
novo from these distributions the basic biometric constants,
according to a uniform procedure.”® The resulting figures
will then be comparable with one another.

Table IT of Appendix I gives the standard basic con-
stants for age at menarche for 169 different distributions.
The table is not exhaustive. We are constantly adding
items to it as we extend our coverage of the literature in
our fertility studies. But as it stands it covers a wide range
of . geographic, climatic, social, economic, and secular
diversity. Twenty-seven of the listed items are inclusive
ones; that is, they include some or all of the same women
that .appear in other distributions in the table. Leaving
these 27 items out, the remaining 142 include recorded
ages at menarche of 163,401 different individual women.

The items of Table II are arranged in ascending order
of mean age at menarche. The mean values range from
13-174002 years (Native East Indians) to 16-98+o0-09
(Spanish, Province of Asturias). The table as a whole,
which may fairly be regarded as the most comprehensive
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ever put together on a uniform basis of computation and
in which there is no entry not supported by detailed fre-
quency distribution observations, gives something less than
complete support to the various generalizations that have
been put forth regarding the influence of various factors
upon the time (age) of inauguration of the menstrual flow.
The commonest of these is the one that relates average
age at menarche to climate, and by consequence to latitude,
asserting that menarche arrives earlier the hotter the climate,
and later the colder. Mills and his associates (30-37) have
devoted much attention to this matter in recent years, and
have brought perhaps the most cogent evidence to its
support yet adduced. The idea is, of course, a very old and
prevalent one. Tilt (1850) discoursed upon it, and collected
data existing at that time to support it. So also did Raci-
borski (1868). Fraenkel (24) presents some data in favour
- of it, and in general accepts it. Skerlj (32) devotes a special,
if not completely convincing, contribution to the relation
between age at menarche and latitude. An objective and
critical examination of Table II of Appendix I with this
point in mind shows that while in a general and rather
inexact way the rule appears to be true, still there are many
apparent exceptions to it. Certainly the climatic influence
is neither unique nor precise in establishing the age at
menarche in either individual or group. In this connexion
it is of interest to note that the group with the highest mean
age at menarche in Table II, and also the group with next
to the lowest mean are both groups of Spanish women.
Other factors play definite roles and perhaps in many cases
more important ones. Innate biological constitution must
be thought of here, and also race. Indeed about as plausible
a case could be made for race as for climate, as a.differen-
tial determinant of age at menarche. Hofstitter (30) is of
the opinion that race is of primary importance. General
social conditions of life have been alleged to influence age
at menarche. It is impossible to review the literature on
this point here, but it is of some interest to note that so long
ago as 1610 Hippolytus Guarinonius observed and recorded
that the farmers’ daughters in the region of Innsbruck
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experienced menarche later than girls living in towns, and
earlier than the daughters of the nobility. .

To bring still further into order the complex mass of
data assembled in Appendix I, Table II; and reduce it to
more readily comprehensible bounds, the following Table 8
has been prepared. This gives the frequency distributions
for (@) the group means of Table II, and () the group
standard deviations of Table II, and (¢) the derived inter-
group biometric constants for those two variables, on the
basis of the 142 non-overlapping items of Table II.

TABLE 8

Inter-group variation in age at menarche

Mean ages at | Standard deviation in
menarche from | { age at menarche from
Table II (years) ' Frequency Table I1 (years) Frequency

1300-1349 | 3 0-50~0"74 1

13°50-13°99 : i ©75-0'99 .

14°00-14°49 ‘ 25 1-00~1'24 10

14°50-14-99 , 24 125-1°49 19

15'00-15'49 ] 27 1°50-174 27

15:50~15'99 | 20 175-1'99 35

16:00-1649 20 2:00-2'24 26
16:50-16-09 \ 12 2'25-2'49 14

2'50~2'74 8

Total : 142 275-2-99 2

Inter-group Total 142

Mean of means = 15-174-0-05 years
Median of means=15:15-+0-0b years Inter-group
Standard deviation of means = Mean of S.D.s = 1-85-- 0-02 years
0°90--0-04 years Median of §.D.s = 1-85-4-0'03 years
Standard deviation of S.D.s =
0-4140'02 years

With: reasonable assurance it may be concluded from
Table 8 that, as a statistical generalization, the average age
of menarche as judged by a world-wide sample of con-
siderable size, is not far from 15 years. As a round figure
we may take 15-2 years, or 15 years 2-4 months, the inter-
group mean and median of the individual group means
agreeing so far. Owing to the difficulty injected by the
pernicious habit authors have displayed of stating ages
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in single integers,’ the mean of 15-2 years is to be regarded
as‘a maximum. But if from Table II (Appendix I) another
distribution of the means is made, wherein o-5 year is
dropped from each mean not starred in that table (i.e. each
mean where ages were stated only in integral figures in the
original), the inter-group constants (mean and median)
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F16.7. Frequency polygons showing the distribution of

group mean ages at menarche. Data from Table 11 (Appen-
dix I). Solid line denotes maximum hypothesis.

derived from such a distribution will give minin.um values.
This has been done, and the resulting inter-group mean of
means is 14-80 years, and the inter-group median of means
is 1471 years. So then we are led to the reasonably satisfy-
ing conclusion that a fair general value for the average age
at menarche lies somewhere between 14-8 and 152 years.
If we split the difference and call it 15 years as a round
figure we shall plainly not be far wrong.

The two distributions (maximum and minimum) for
inter-group variation in mean age at menarche are shown
graphically in Fig. 7.

The age at menarche is evidently not very variable. The
inter-group mean of the standard deviations of Appendix I,
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Table 11, is only 1'85 ycars with a standard deviation of
less than six months. The range of individual diversity in
age at inception of the menses is very considerable—from
under six years to over 27 years certainly.

The determination of mean age at menopause is a much
more difficult matter than for menarche, because the
phenomenon itself is less sharply and precisely delimited.
For months or even years before the actual cessation of
menstruation in most women the normal regularity of the
flow becomes disturbed. The involutionary changes as the
end of the reproductive life span is approached are gradual,
and their overt manifestations in high degree irregular.
Consequently the biometrician finds a much more meagre
store of reliable material to hand for the determination of
this important constant than for menarche.

Table III of Appendix I assembles the data from the
literature so far reduced biometrically. Just as with the
case of age at menarche the constants of Table I1I have all
been computed in the writer’s laboratory by standard and
uniform procedures. Only those cases are tabled where
actual frequency distributions are given in the original
source. The total number of individual women included
in Table III (omitting duplications from inclusive series)
is 5,047, in 20 groups. The data are arranged in Table ITI
in ascending order of mean age at menopause. The lowest
mean, 43-96-4-0-35 years, is found in a group of French
women, and the highest, 49-40 years, in 2 group of Nor-
wegian women.

The biometric constants for inter-group variation in
mean age at menopause and standard deviation in age at
menopause are given in Table g, based on the 20 non-
overlapping series. The frequency distribution of the
group means is shown graphically in Fig. 8.

Fig. 8 suggests that the inter-group distribution of mean
ages at menopause may be bimodal, but the relative meagre-
ness of the available data precludes the possibility of assert-
ing this as a firm conclusion. The inter-group biometric
constants do, however, support the general biological obser-
vation that age at menopause is 2 more variablephenomenon
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than age at menarche. The inter-group mean of standard
deviations is 4-68+0-14 years for menopause, as against
1-85 4-0-02 years for menarche.

TABLE g
Inter-group variation in age at menopause
Means in Standard Deviations
Inter-group constant Table 11T in Table IIT
(years) (years)
Mean . . . . . 46384023 - 4684014
Median . . . . 46254029 4°43-+018
Standard deviation . . 1524016 0934010
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It appears, in general and so far as the presently available
data indicate, that the average age at menopause 1s between
46 and 47 years. We shall take 46-4 years as the definitive
value for this constant for the present.

It is evident that an approximation to the average dura-
tion of reproductive life in the human female may be arrived
at in two different ways. On the one hand we may take the
difference between the inter-group means (or medians) for
ages at menarche and menopause as the desired figure; or
we may assemble from the literature and biometrically
reduce series of observations that have been got by taking
the differences between age at menarche and age at meno-
pause in individual women and assembling them in fre-
quency distributions,
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On the first plan, the data of Tables 8 and ¢ give the
following results:

" Mean reproductive span = 46-38—15-17 = 31-214-0-24 years.
Median reproductive span = 46-25—15-15 = 31-10--0'30 years.

On the second plan are presented the data in Table IV
of Appendix I, which assembles all the series so far found
where the differences between ages at menarche and
menopause for individual women have been put into fre-
quency distributions. As before the biometric constants
of Table IV have been computed in this laboratory by a
standard and uniform procedure. The table includes
records of 1,460 individual women. The means of Table
IV range from 28-134-0-19 years, for Kisch’s old series
of private patients at Marienbad, to 33-054-0-22 years for
a series of urban Czechoslovakian women. The former
value is undoubtedly too low, because it includes a con-
siderable number of reproductive spans abnormally
shortened by pathological conditions. But taking the un-
weighted average of the means in Appendix I, Table IV,
as they stand we get as the inter-group mean 31-25 years,
and as the average of the medians 31-88 years. Thus it is
evident that, by whatever procedure we approach it, there
is good agreement in fixing the average auration of the
reproductive span of life in women at between 31 and 32
years—and for practical purposes 31-2 years may be taken
as a definitive figure. The unweighted mean of the standard
deviations of Table IV is 5-40 years, representing the inter-
group average scatter of women in respect of the duration
of their reproductive span. .

While theoretically reproduction may go on at any time
during the reproductive span of a woman’s life, and for an
even longer period in a man’s, practically the distribution
of expressed fertility is by no means even in respect of
time. The great bulk of the reproducing is done by both
women and men between the ages of 20 and 45. But there
is much variation in different localities and different groups
in respect of reproductivity in marginal ages. To indicate
the extent of this variation Table V of Appendix I has been
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prepared. It shows.for the United States, and each state
separately, the percentages of all children born alive in
1934 to parents of known ages produced by: (@) mothers
under 15 (age class 10-14 years); (b) mothers under 20;
(c) fathers under 20; (d) mothers 45 and over; (e) fathers
50 and over; (f) fathers 55 and over; (g) mothers under 20,
and 45 and over, taken together; (%) fathers under 20, and
45 and over, taken together.

Consider first these last two inclusive marginal age
groups. It appears that in the United States as a whole in
1934 mothers under 20, and 45 and over, together pro-
duced 12-8 per cent. of all the live births. But correspond-
ingly marginally aged fathers produced only 7-8 per cent.
of all the live births. At first sight this seems a curiously
unexpected difference, because of the fact that many men
are biologically capable of engendering offspring many
years after, 45. Furthermore, on the evidence, a lot of them
have a keen taste for young spouses. But the fact is that
statistically these caprine urges are evidently more than
offset by the economic necessity that usually compels the
male to postpone marriage until into the twenties at least.!
This point is borne out by the ‘under 20’ percen*ages con-
sidered separately. They are for mothers 1,-; and for
fathers 15 for the United States as a whole. For the com-
bined marginal age reproductivity (under 20, and 45 and
over, together) the range of variation among the several
states is very great, being for mothers from 22-2 per cent.
in Florida to 6-8 per cent. in Connecticut, and for fathers
from 18-6 per cent. in Kansas to 5-2 per cent. in New York.

Study of Appendix I, Table V, leads to the following
tentative generalization: the proportion of the total repro-
ductivity due to persons in the marginal age groups tends
to be higher in the culturally and educationally more back-
ward states, particularly those of the south and south-west,
which are also predominantly rural and agricultural in their
population setting, and in which per capita wealth is on the
whole lowest, and the proportion of Negroes in the popula-
tion is highest. On the other hand, the proportion of total
reproductivity due to marginally aged persons tends to be
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lower in the culturally and educationally more advanced
states, particularly those of the North Atlantic seaboard
and the heavily urbanized and industrialized nearer Middle
West, relatively wealthy, and having few Negroes in their
populations.

We have also made a table corresponding to Appendix I,
Table V, for the Birth Registration Area as it existed in
1919, when it contained 21 states and the District of
Columbia. This table is not reproduced here from con-
siderations of space. But it brings out some interesting
points. In the first place, the whole B.R.A. of 1919 had
percentages of live births, to mothers and fathers respec-
tively, of under 20, and 45 years of age and over, of 8-2 and
8-4, as against the 1934 figures of 12-8 and 7-8. This com-
parison, however, does not mean much because few southern
states were included in the 1919 area. What is much more
significant and important is the situation revealed by the
comparisons set forth in Table 10. In that table the per-
centages of live births in 1919 and 1934, to mothers and
fathers respectively, of marginal reproductive ages (under
20, and 45 and over, taken together) are set side by side,
and the direction and amount of the changes in these
percentages in the 15 years indicated for the 21 states and
the District of Columbia. The table is arranged in de-
scending order of percentages of live births to marginally
aged mothers of 1919.

From Table 10 it is to be noted in the first place that
there were from 17 to 5-5 per cent. more births to mar-
ginally aged mothers in 1934 than there were in 1919, in
the same states. This trend in reproductivity was exhibited
in every single one of the 21 geographic and political areas
included in the table. What this change really means is
not that there occurred any sudden uprush of the repro-
ductive urge in young girls under 20, or in women near
the menopause. It means rather that fewer women aged
2044 years, in proportion to those aged under 20, and over
45, were reproducing in 1934 than in 1919. Between 1919
and 1934 the birth-rate in the U.S.B.R.A. dropped from
223 to 17-1. But the women aged 20-44 years inclusive
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were proportionally more responsible for this drop than
were the women under 20 and over 45.

In the second place it is to be noted that the percentage
of live births to fathers under 20, and 45 and over, was
lower in 1934 than in 1919, in every single geographic area
included in the table, by amounts ranging from o3 to 3-35

TABLE 10

Percentage of live births produced by parents of known ages in 1919 and

in 1634 by (a) mothers, and (b) fathers who were in the marginal age

periods of under 20 and 45 and over, together with the differences
between these percentages

| Mothers | Fathers |  Differences

State ! 1919 ! 1934 [ 1919 ' 1934 Mothers Fathers
South Carolina . . 135 190 130 | o5 4535 | —3
Kentucky . . .| 130 ' 160 | 122 ' 1073 , +30 —19
District of Columbia . | 121 | 154 76 56 | +34 —20
Virginia . . .| 120 | 165 | 130 - 102 | 45 | —28
Maryland . . .| 115 | 1670 93 82 | +45 ‘ —II
North Carolina . . 114 157 | 130 | 104 ‘ +43 | —26
Indiana . . .| 101 | 1375 86 75| 34, —11
Oregon . . . 94 I 11-g 88 %7 25 / —I11
Kansas . . . g0 11l 93| 78 +z21 -15
Washington . . | 89 19| 92 a2 J‘ 130 —a0
Vermont . . . 86 : 103 88 1 85 +17 | —or3
Pennsylvania . . 85 . 114 | 73 ‘ 70 | 429 ' —o3
Ohio . . . .| 834 (112 | 69 . 65 t +28 | —o4
California . . .| 84 , 112 86} 66 ' +28 —20
Mnchjgan . . . 77 112 7§ | 62 +3~'5 } —13
Utah . . . . 72 , 108 88 ;. %3 | 436 —15
New Hampshire . ) 95 84| 73! 2 —1r
Wisconsin . . . 57 ’ 86 86 66 | +29 —20
New York . . . 54 72 6-0 52 [ +18  —o8
Minnesota . . . 52 78 98 80 . +26 | —18
Connecticut . . . 49 1 68 64 50, +19 \ —o'5
Massachusetts . - | 49 i 69! 63| 57| +20  ~ob

per cent. Since there is no striking change in the prevalence
of illegitimacy in the period covered, the suggestion that
comes at once to mind is that men tended during the period
under review to become progressively more cautious about
assuming the responsibilities of parenthood after 45 years
of age, their wives doubtless co-operating in this attitude.
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Table V (Appendix I) shows that the percentages of births
to fathers under 20 are so small that attention must be
directed primarily to the 45 and over group.

A third point to be noted from Table 10 is that whereas
in 1934 in every single demographic unit in the table the
percentage of births to marginally aged fathers was lower
than that to marginally aged mothers, in 1919 the per-
centage to marginally aged fathers was Aigher than that to
mothers in 13 out of the 22 demographic units considered.
This is another evidence of the marked change in repro-
ductive pattern that had occurred in the fifteen years under
review.

At this point the discussion of the biological limitations
imposed on reproductivity by advancing age must be ended.
In this section there have been established statistical norms
for the limits of reproductive life in man, and it has been
shown that there is considerable variation among indi-
viduals and groups in respect of the age location of these
limits. This variation can plainly act as one of the biological
factors influencing differential fertility.

In closing this section the extent of the variation that
can occasionally occur in the limits of the human repro-
ductive span may be illustrated and emphasized by two
examples that appear to be well authenticated, and that
“certainly are not devoid of human interest. Recently two
Russian obstetricians, Chaschinsky and Jerschow (33), de-
scribed in the Zentralblatt fiir Gyndkologie (an eminently
respectable and ‘sound’ medical journal), with great clinical
and anthropometric detail, the full-term pregnancy and
delivery of a 6}-year-old girl from the Kharkow district
in the Ukraine. This girl developed secondary sexual
characters at the end of her fourth year and shortly after-
wards began to menstruate. Her still-born child at term
weighed 3,000 grams (a quite normal weight) and was
50 cm. in length.™2

At the other end of reproductive life may be cited the
case reported by a French gynaecologist, Depasse (91). The
grey-haired patient came to him because of a supposed
abdominal tumor that two other physicians had diagnosed,
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one as a fibroid, the other as a cyst. Upon careful examina-
tion baliottement and the foetal heart were discovered.. The
patient was 59 years of age. She had passed the meno-
pause nine years before, and had a married daughter 40
years old. On December 21, 1889, the patient was delivered
of a healthy child, which she nursed herself, and weaned
on her sixtieth birthday."

6. Litter size

The number of young produced at a birth, or Ltter size,
in the human species is more frequently one than any other
number. To such an extent is this so that customarily little
thought is given to the matter, and it is subconsciously
assumed that any deviations from this figure are of no
consequence in the appraisal of group fertility. But litters
of 2, 3, 4, and occasionally higher numbers do occur, in
point of fact, and in sufficient numbers to make the total
number of children produced by a group of women sensibly
different from the total number of full-term pregnancies
experienced by the same group. Furthermore it is entirely
within the bounds of possibility that the mean litter size
for the human species, or for particular groups, races, or
varieties of it, may show a secular change. Animal breeders
have been able to observe, and have a hand in hringing
about, just such secular changes in the mean litter size of
races or strains in other species. An example is afforded by
the experiments of the late Alexander Graham Bell (12)
in breeding sheep at Beinn Breagh, Nova Scotia. In any
case the desirability of studying critically the question of
litter size in connexion with any thorough investigation of
fertility seems apparent. Such studies have been made and
enough of the results will be presented here to establish
two points; first that there is a considerable amount of both
individual and group variation in human litter size, and
second that the effect of this is great enough to modify
sensibly group fertility.
~ The distribution of individual variation in human litter
size takes an extremely skew J-shaped form, to use the
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convenient if somewhat inexact biometric terminology.
This is shown in 'l'able r1.

TABLE 11

Frequency distributions, absolute and percentage, of litter size in live
and still-births together, in the United States Birth Registration Area
in 1930-32 inclusive

Percentage
Litter size Total number of pregnancies frequency
I 6,481,183 98-8244
2 76,302 11634
3 782 0'0119
4 15 ©0'0002
Totals (pregnancies) 6,558,282 99'9999
Total births = 6,636,193 | Births per pregnancy = mean
litter size = 1-01188 4000003

There are significant racial differences in mean litter size.
This may be illustrated by the fact that in the United States
Birth Registration Area, for the three years 193032 inclu-
sive, the mean litter size for whites was 1-01146+0-00003
individuals per litter, while for the coloured the mean was
1-01474+0-00009. The difference was 0-00328-+0-000094,
and was thus about 35 times its probable error, leaving no
doubt that the mean litter size was significantly higher in
the coloured than in the white population.

There are great differences betiveen the several states
of the United States in respect of mean litter size. This
is shown in Table VI of Appendix I. The table starts with
Arkansas, having a mean litter size of 1-01735--0'00026
and a mean birth-rate of 21-4 per thousand. It ends with
Nevada, displaying a mean litter size of 1-00765-4-0-00094
and an average birth-rate of 13-8. Next to the bottom of
the list'is New York, with a mean litter size of 1- 00803+
0-00008 insignificantly different from that of Nevada, but
based upon a much larger populatmn Between New York
and Arkansas there is a difference in mean litter size of
000932 -+0-00027, more than 34 times its probable error.

More significant than the absolute values of the mean
litter sizes of Table VI is the general parallelism of the
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trends of litter size and birth-rate as we go down the table.
In general there is a plain tendency for mean litter size to
be relatively high in states where the birth-rate is high, and
relatively low where the birth-rate is low. This indicates
clearly that the litter size plays a definite role in bringing
about observed diversities in group fertility. The facts
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Fi16. g. Mean litter size (dotted line), and mean birth rate (solid line)
plotted from the data of Table VI (Appendix I). The states are arranged in
ascending order of mean litter size from left to right in the diagram.

suggest that in general groups that exhibit high fertility
because the women in them become pregnant and have
babies relatively often are also the groups in which the
women bear twins and triplets relatively frequently.
Hellin (95) and Grassl (08) have developed extensively the
thesis that a tendency to multiple births is associated with,
and an integral part of, the expression of generally high
innate fertility.

The general parallelism between mean litter size and
birth-rate is shown graphically in Fig. g, plotted from the
data of Appendix I, Table VI.
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Table VI and Fig. g bring out again in another form the
general fact that has already been noted that high group
fertility in the United States tends to be found preponder-
antly in the less wealthy, less urbanized, less industrialized,
and generally less socially and economically advanced states.
Of the 20 states in Table VI exhibiting mean litter sizes

TABLE 12

Average percentages of twin and triplet births in different countries
(From Greulich)

Average twin | i Average triplet
percentage i Country* Country* percentage
1'59 i Denmark Denmark o-0185
1°46 Sweden Norway 00158
1'44 Norway Poland o-0158
1-34 Netherlands Italy 00143
1°34 | Poland Sweden 00137
125 ' Germany Canada 00135
1-23 Bulgaria Netherlands 00131
123 Canada Germany 00129
119 Hungary United States o-o121
116 Italy Hungary o'o113
115 United States France 00109
1'13 France Belgium 00107
113 New Zealand Bulgaria 0'0100
113 Uruguay Australia 00091
111 Belgium Uruguay 0-0083
1-07 Australia New Zealand 0-0076
0-82 Argentina Brazil 0-0069
076 Greece Colombia 00062
0-68 Brazil Argentina 0 0060
040 Colombia Greece 00040

* The names of the countries studied arranged in the order of the magni-
tude of their respective average twin and triplet percentages.

above the general U.S.B.R.A. average, 15 are located south
of the Mason and Dixon line. In addition to the relative
economic and social backwardness of these states they also
contain relatively larger Negro populations, characterized
as has already been shown by a significantly higher litter
size than the whites.

Different countries also show wide diversities in mean
litter size. This is illustrated by Table 12 rearranged from
Greulich (30), which gives percentages of twin and triplet
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births in 20 different countries; in approximately com-
parable time periods. .

It is apparent from the percentages of Table 12 that if
mean litter sizes were actually calculated from the original
data they would show a corresponding extent of variation.

Not only is there variation between groups, but there is
also considerable secular variation in mean litter size in the
same population. Thus, for example, Béhmert (26) tabu-
lated multiple births in Bremen for each year from 1826 to
1925. The extremes of incidence were 0-79 multiple births
per 100 total births (in 1827) to 2:06 (in 1834).

There is a curious rule about the relative frequency of
different-sized human litters that was first discovered and
clearly enunciated™ by Zeleny (21) in the following words:
‘If 1/n is the proportion of twin births to all births in a
large population during any period, then the proportion
of triplet births during the same period is very near to
1/n%’ By extension of the rule the expected number of
quadruplets would be 1 /13, and so on for higher litter sizes.
In illustration of the rule he cites 13,360,557 births in
Prussia in the period 1826—49, where 1/n (for twins) was
observed to be 1/8g-1 and 1/n?® (for triplets) was observed
to be 1/(88-9)%. In 1,339,975 births in the U.S.B.R.A. in
1917 the observed number of twins was 1/93'1 and the
number of triplets was 1/(93-0)2

The data of Table 11 supra do not work out c. _ie so well.
On the basis of pregnancies the number of twins is 1/85-93,
whence the expected number of triplets would be 1/7387:4
= 1/(85'95)%. But the actually recorded number of triplets
was 1/8386'6, which is about 1/(91-58)? a considerable
discrepancy in defect. The actually recorded number of
quadruplets was 1/437218-8, while the expected number
was 1/634947-2 = 1/(85-95)%. The number of quadruplets
actually recorded corresponded to about 1/(75-9)?, indicat-
ing a production in excess of expectation of similar order
to the defect in the triplet production. If the computations
are made on the basis of births instead of pregnancies the
case is not essentially altered though the absolute numbers
are changed.
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Greulich (30) on the basis of 120,061,398 cases of labour
in 21 different countries got a better agreement, the twin,
triplet, and quadruplet ratios being respectively 1/85-2;
1/(87-3)%; and 1/(87-5)%. Jenkins (27) thinks it ‘likely that
the frequency of triplet pregnancies at any age of mothers
is equal to the square of the frequencies of twin pregnancies
at that age, and that any deviation from this rule in plural
births is due to a differential mortality of twins and triplets
in utero’. An impartial examination of the data, however,
does not warrant quantitatively quite so enthusiastic an
espousal of the Zeleny rule as Greulich and Jenkins seem
to adopt. Thus, for example, Veit’s (55) old Prussian
statistics (1826—49) confirm the rule beautifully for triplets
(1/89-09 twins, 1/(88-94) triplets) but depart widely for
- quadruplets (1/(71-9)? observed against 1/(8g-1)? expected),
the error being an excess production of quadruplets over
expectation. Nippold’s (89) figures for 42,292 births in
Freiburg show an cbserved occurrence of triplets of
1/(118-8)2, whereas the expectation from the rule (and the
actual twins produced) was 1/(84'6)%. Freudenberg’s (26)
figures for German births (19go1-13) with an observed pro-
duction of twins of 1/78-24, showed an actual production
of triplets of 1/(88-85)2, of quadruplets of 1/(90-59)%, and
of quintuplets of roughly 1/(71-4)*. Only by extreme
courtesy could this be called good agreement between
observation and theory. Guzzoni degli Ancarani (8g), in
connexion with a sextuple pregnancy that he studied,
tabulated a great mass of material from the literature on
the relative frequency of different human litter sizes. The
degree of agreement with the Zeleny rule varies greatly in
the different series of statistics. In a later paper the same
author (00) presents figures on 83,368,012 births in Europe,
which upon analysis show the frequency of twins tc be
1/87-83, of triplets to be 1/(8428)% of quadruplets to be
1/(91-18)3, and of quintuplets to be 1/(80-06)%, again not a
quite perfect agreement with theory. Very lately Gutt-
macher (37%), on the statistically meagre series of deliveries
at the Johns Hopkins Hospital (41,134 deliveries in total),
found only moderately good agreement with expectation
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from the Zeleny rule. On the other hand, Diddle and Bur-
ford (35), on the basis of a miscellaneous tabulation over
a fifth of a billion births (219,899,446), found quadruplets
to have occurred among them at the rate of 1/(86-8)?, which
is rather good, since 1/86-8 is a fairly close approximation
to the average frequency of twinning. A conservative
general conclusion would appear to be that while the
observed frequency of human litter sizes in a general way,
and with frequent significant exceptions, appears to
approach the expectations set by the Zeleny rule, that rule
cannot be regarded as a completely established general
biological law on the basis of present evidence.

Various other aspects of the biology of human litter size
have been investigated. The weight of the evidence
adduced by Dix (o4), Weinberg (oga), Patellani (20), Floyd -
(22), Peiper (23), Apert (26), P. T. Wilson (30), Curtius
and von Verschuer (32), H. C. Meyer (32), Jankowich-
Simon (36), Dahlberg (30), von Verschuer (33 and 33a),
and others indicates that a tendency to plural births is
inherited, and probably through both male and female
lines. Further evidence of a genetic factor in the matter
is afforded by the extreme racial differences that exist in
" respect of human litter size. Mondiére (80), for example,
records for Annamese women the extraordinarily low
twin frequency of 1/1o,2r1. Mongolian peoples appear
generally to exhibit relatively low plural birth frequencies.
Komai and Fukuoka (36) emphasize the truth of this fact
among the Japanese. '

On the environmental side Davenport (30) notes an
increase in mean litter size with increasing latitude, the
averages being lowest in the tropics and highest in the
most northern countries, climate being presumably the de-
termining factor. Oku’s (33) correlation studies confirm
this idea, in the sense that between twin-birth rate and
average temperature he gets a net (partial) 'correlation
of —o0-611+0'06, with population, birth-rate, population
density, urbanization, rate of attendance in girls’ schools,
average income, marriage rate, average age of female at
marriage, and rate of natural increase in population, all
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held constant. An early speculator on the subject, Reimann
(1822) had the idea that the prevailing weather might have
something to do with the production of twins. The effect
of the World War on the frequencies of multiple births has
been studied by a number of workers, including David (22)
for births in Budapest, Mayer (22), Cristalli (23) for births
in Naples, Prinzing (25-26), Siemens (26), and Frommolt
(36). In general there is agreement that the proportion of
multiple to all births in the belligerent countries tended to
rise during the War, and to continue at a higher level than
usual for a few years after. Siemens doubts there was any
real change, but the figures he presents suggest it. Geissler
(88, 89) and Lommatzsch (95, 97, 98) present data indicat-
ing a differentiation in mean litter size between city and
village (rural) populations in Saxony. Putting together
the data for individual years given in their papers cited
(87, 88, 94-6) into a single frequency distribution, I have
computed the following mean litter sizes, on the basis of
315,134 urban and 423,982 rural births in total:

Mean litter size for urban population = 1-012474
Mean litter size for rural population = r-012109

Difference 000036 5-31:0-000018

This is a certainly significant difference statistically, in-
dicating a definite tendency towards larger mean litter size
under the urban than in the rural environmental conditions
at the time and place of record.

Bertillon (98, oo) pointed out that the proportion of
multiple births tends to increase with advancing age of
mother until the late thirties and then declines somewhat
as the menopause is approached. This result has been
confirmed by many subsequent students, notably Coghlan
(03), Freudenberg (26), Jenkins (27), Orel (27), Rossi (26),
and Patellani (21).

In this section it has been shown that human litter size
is an important variable to be considered in the analysis of
fertility. It varies racially, geographically, and in time,
through rather wide limits, and is definitely correlated with
group fertility in general.
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=." Frequency of Coitus

Coitus, the act of sexual connexion, serves the purpose
in normal reproduction of placing the spermatozoa in the
vagina, close to the os uteri, through which they rapidly
pass to the cavity of the uterus and the Fallopian tubes,
where, if one chances to meet a fresh unfertilized ovum,
fertilization normally takes place. While artificial insemina-~
tion is possible, coitus is and will long remain a practically
obligate part of the process of normal human reproduction,
and one that differentially affects fertility. Human artificial
insemination is being used at the present time, in so far as
it is employed at all, largely for one or the other of two
reasons—the relief of sterility where the difficulty is thought
to be such as can probably be overcome by this technique,
and eugenic or quasi-eugenic experimentation (cf. Seymour
and Koerner, 36).

The frequency of coitus varies greatly with different indi-
viduals, as will presently be demonstrated statistically,
ranging between the extremes of sexual asceticism and
athleticism.™ It is the objective expression of a psychologi-
cal variable, sexual desire (libido), of great significance in
reproduction and fertility. There are a number of biological
reasons why frequency of coitus is so important in influenc-
ing variation in realized or expressed fertility. Perhaps the
most significant of these is the relatively short duration of
life of the germ cells in the female genital tract, with the
consequent necessity for fairly close timing if fertilization is
to occur. Leaving all other factors out of account, the
probability of the coincident presence of fresh germ cells
from both sexes in the tract will tend to increase with
frequency of coitus. As Moench (30) says: ‘In view of the
short life of the ovum and spermatozoa, it is easy to realize
that a careful examination of the sexual habits of any given
couple is of prime importance in investigating any case of
impaired or absent fertility.’

It was formerly thought that ova and spermatozoa kept
alive in a state of sound activity for long periods of time
after they had been shed from the gonads into the female
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genital tract. Recent advances in knowledge have greatly
altered this view. The following Table 13 summarizes .
present opinion on the subject. More references might be
cited, but these will suffice to indicate the state of the case.

TABLE 13

Duration of potentiality of fertilization of human germ cells in the
uterus and tubes

| Spermatozoa ] Owvum
Authority ) (hours) ! (hours)
Albrecht (36) . . i 48-72 i ‘Only several’
Anderson (33) . 48-72 ! 24
Belonoshkin (34) . 24—48 i ..
Bryce, Teacher, and .
Kerr (08) o ! 48
! Normally trugratmg in deep ; '
Cary (36) . . | cervical mucosa’ : .. -
l 36-8o ;
Engle (33) . 48 48
Fiirbringer (28—29) . 2—48 ..
Hoehne and Behne (14) 4—20
Knaus (32) . . 36 ..
Kurzrok (28) . .. ‘Short’
Miiler, Schulz, and An- .
derson (33) . . 48-72 ' 24
Moench (37) . . , 48 ‘at most’ ! *Scarcely 24’
Ohlin (35) . . . ' 10~15 (under tubal conditions) :
Boas and Voet (34) . . ‘Impregnation time = combined perlod of

! potentiality of sperm and ovum for fertiliza-
tion = 12~48, nearer 24.

Commenting on the life duration of unmated germ cells
Hartman (32) says (pp. 667-8): “The theory that ova may
lie in wait for spermatozoa for any length of time is there-
fore improbable. What a fertile organism the human species
would be if this were the case! The marvel is not how
fertile but how sterile is humanity. Sterility, not contracep-
tion, is the biggest problem of the gynecologist.’

There have been but few biometric studies on frequency
of coitus, because of lack of adequate data. The first of
these (Pearl, 25) showed the average frequencies per month
to change with age as follows on p. 68.
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Age | Average frequency
20-29 12-57+ 065
. 30-39 12784-0'50
4049 10-95+0-38
50-59 8231034
60—69 5-30fo0°30

The average frequencies of coitus per month were also
found to be different according to social-economic status,
in the manner indicated below, taking all ages together
from 20 to 69 inclusive.

| Average l
| absolute
Group ! frequency | Relative
Farmers . . . . ‘ 126 i 100
Merchants and bankers . | 108 i 86
Professional men . | 88 | 70

The relation of these results to the well-known facts of
social-economic class differential fertility already discussed
earlier is obvious.

Recent contributions to the question of coital frequency
have been made by Rondelli (34), Harvey (32), and Bernard
(35)- Rondelli emphasizes the correlation of libido with
fertility and of fertility with frequency of intercourse.
Harvey analysed and discussed the data on coital frequency
of Dickinson and Beam (31), Davis (29), Hamilton (29), and
Pearl (25). Bernard made a most interesting correlational
study of some 73 married couples on relief in St. Louis.
Modal points in frequency of coitus seemed to be indicated
at once in 2, 3, and 77 days approximately. Definite posi-
tive correlations were found between health of husbands
and (@) marital dissatisfaction of husbands, and () recency
(constructively frequency) of coitus; between health of
wives and marital satisfaction of husbands; number of days
since last coitus and. poor health of husband; practice of
contraception and neuroticism in men. It is unfortunate
that Miss Bernard’s sample was so small. An investigation

along the same lines with a larger material would be very
valuable,
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Lately, in the writer’s laboratory, the data of Gurewitsch
and Grosser (29) collected in Kharkow have been analysed
biometrically. Their material is not presented in the most
effective way for biometric study, but in view of the great
dearth of any quantitative data on the subject it was thought
desirable to make as much as possible out of it. Gurewitsch

TABLE 14

Biometric constants for frequency of coitus per month, computed in the
writer’s laboratory from various data

Standard | Coefficient

| Mean Median ' deviation of
(times (times - (times Vartation
Group N ‘ per mo.) per mo.) ber mo.) (per cent.)
Married couples. (U.S.A. Pearl. | |
& age 30-39) 247 1298 050 990063 | 11°61 1035 grts
Married couples. (L S.. A Pearl . !
& age z0-29) . © 213 12571065, 9ror:to-8r r4-06to46 | 11247

Married couples, (U.S.A. Daus) 019 | 12.38:-0°21 ! 7°34=-026 | 928 -oi5 | 74*2
Married couples. (U.S.A. Pearl. i

& age 40-49) . . . | 252 | 1095 -0°38 . 877 1048 ! 8961027 | 82:t4
Married  couples. (U.S.A. | !

Dickinson and Beam) . 526 |, 976:Lo3r 589 ko3g 10°36-:0'22 ; 10814
Married couples. (U.S.A. Pcnrl : l f H

& age 50-59) . 247 { 8231034 6251043 ! 8w00rozy| 975
Married women, (Russian. ' '

Gurewitsch and Grosser) . | 124 | 810051 780 _064. 848 ' 036 | 105:8
Married men. (Russian, Gure- . | !

witsch and Grosser) . ' 53X 6874024 | 7602030 | 8-28-l-017 | 1215
Married couples. (U.S.A. Pearl l

& age 60—69) . | 191, s530do030! 361%o038| 6-rgto-ar| rr7t8
Unmarried men. (Russian. , .

Gurewitsch and Grosser) . -+ 488 150011 | 0°55:20'14 | 376 j.008 | 25T l20

Weighted mean values of con- l
stants for 9 married series . | .. 10'00

728 948 97

and Grosser collected this material in 1926 by the question-
naire technique. The sample included 1,162 males and 332
females attending technical, agricultural, and other higher
schools in Kharkow. They ranged in age from 16 to over
35 years: The biometric constants-for frequency of coitus
per month (necessarily omitting the cases recorded as ‘ir-
regularly’) are set forth in Table 14. Also included in Table
14 are (a) our biometric reductions of the data in Dickinson
and Beam (31) (Table VIII, p. 58), rearranged with Dr.
Dickinson’s express approval (iz litt.) in order to put them
in a more amenable form for computation; (b) our compu-
tations from unpublished manuscript data furnished the
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writer by Dr. Katharine Bement Davis, regarding 919 of
her series of 1,000 women who gave definite numerical
information on their questionnaire as to coitus frequency
‘In early years of marriage’, and finally (c) the data already
published by Pearl (25). The items in the table are arranged
in descending order of mean coitus frequencies per month.

The Russian results of Table 14, while giving lower
average frequencies of coitus than the writer’s American
material cited, seem fairly consistent #nter se. The means
(and medians) of the two sets of results taken together
accord well with the proverbial advice to inquiring newly
weds of ‘two or three times a week’ as a normal and regular
habit to be formed. The constants derived from the series
of Dickinson and Beam, which may probably be regarded
as intrinsically rather highly reliable, also fall in general
line with the others. The Davis data are in quite close
accord with Pearl’s 20-29 and 30-39 age groups. On the
whole it may be concluded that Table 14 gives a fairly
reliable general biometric picture of the frequency of coitus
in groups of the sorts sampled.

Critical students of sexology and fertility have long been
aware that in the general philosophy of ardent birth-control
propagandists there is a somewhat unrealistic element, when
their thinking touches upon the question of the relation
between frequency of coitus and expressed fertility. This
lack of complete realism can perhaps be best illustrated
from the methodological philosophy by which they attempt
to appraise quantitatively the effectiveness of different con-
traceptive techniques. The procedure followed is in prin-
ciple like this. A certain number of women are instructed
in the use of a particular contraceptive technique. They are
then followed for a certain period of time, usually of the
order of a year, or two or three. If none becomes pregnant
during this follow-up period, except as a result of deliberate
planning for conception implemented by complete cessation
of contraceptive effort until the pregnancy is manifested, it
is then stated that the contraceptive method under examina-
tion is 100 per cent. effective in preventing conception.
Obviously this reasoning is based upon the assumption—
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about which, however, nothing is usually said—that in
the absence of contraceptive effort the » women under
consideration would have experienced in the period of
follow-up observation at least n—x pregnancies, where x is
conceived of as a number so small as to be for all practical
purposes negligible. Or, to put the assumption the other
way about, the methodology proceeds as though every 10
copulations of any women not already pregnant, of any
age between menarche and menopause, any time, any-
where, in the absence of contraceptive effort would result
certainly in something of the order of 7 to g pregnancies, if
not actually 10.

Now it is plain to any student of sex behaviour and fer-
tility that this assumption, in whatever form made, is not
well in accord with the facts of life. If one copulation meant
statistically one pregnancy, or anything like it, the world
would have been already even more sadly overstocked with
humanity a long time ago than some think it now is. Cer-
tainly now, and probably since man emerged in evolution as
a distinct species, there has been a great deal more sexual
coition than reproduction, regardless of birth control. Few
women and few mated pairs of human beings have exhibited
a coitus-fertility rate approaching 1co per cent. over any
considerable period of time.

Some years ago the writer determined, at whatever cost
in effort, to attempt to reach a reasonably approximate value
for that most basic of all statistical constants in the study
of human fertility, namely, the number of copulations that
had actually occurred, on the average, in the lives of couples
known and proved to be fertile (that is, not physiologically
sterile) for each pregnancy experienced and each live birth
produced, in the complete absence of contraceptive effort
of any sort throughout their reproductive lives to the time
of observation and record. To state the problem is to make
it evident that it is a difficult one. The chief difficulty is to
get a sufficient body of reliable data covering the point,
in which the study of each individual case has been so
thorough, so complete, and so long continued as to produce
confidence that the record in its broad essential features is
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substantially correct. So much is all that can be humanly
expected. Few people keep exact diary records of their
copulative behaviour, and still fewer of those who do release
them for scientific purposes.®® But most people do have
rather well-defined and settled habits in matters of sex
behaviour, and know what those habits are. A reasonably
approximate quantitative appraisal of these habits is the
best we can hope to achieve, but in the otherwise complete
absence of statistical information even so much will be of
value.

We have collected over the past twelve years a small
sample of cases—1gg in all—about which we know, of
positive first-hand knowledge, the essential accuracy of
which can be guaranteed: (a) that the couples were not
sterile; (b) that they had never made any sort of contracep-
tive effort during their wedded lives, with which we are
alone concerned; (c¢) that their sexual habits at ages were
reasonably constant except as interfered with by serious ill-
nesses or protracted absences of one partner from the con-
jugal bed, for both of which disturbing factors we have
records and can therefore make corrections; (d) that their
pregnancies and births experienced are correctly recorded;
(e) that the information as to sexual habits came primarily
in all cases from the wife, but was independently checked
in many cases by separate interviews with the husband.
Besides these basic items, a great deal more about the ma-
jority of the cases is known and recorded—social, economic,
health, and other matters. Itis hoped thatit may be possible
eventually to publish a detailed study of these cases from a
variety of points of view. Here considerations of space and
immediate purpose preclude the presentation of anything
more than a few results that have accrued from the material.

Of the 199 cases 123 were patients and controls free of
recognizable pathology in our constitutional studies (Pearl,
Sutton, et al., 29), and the remaining 76 came from other
sources. The accessory information about social, health,
and other matters is less complete for these %76 cases, though
they are on the same footing as to the basic items listed
above. It is fully recognized and to be emphasized that
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the sample is small. The phenomena (sex behaviour and
fertility) dealt with are intrinsically rather highly variable.
Consequently any generalization from the present data to
other groups or to people in general would be in the highest
degree hazardous and unwarranted. But in the present
state of knowledge even this meagre sample is plainly better
than no sample at all. And in all fairness it can be said that
the range, particularity, and accuracy of the data make some
compensations for their numerical meagreness.

The couples involved were all resident in Baltimore. The
women involved ranged in age at observation from the age
group 15-19 years to and including the age group 7579,
the largest age class being 35-39 and the median age at
observation being 36-8 years. The best brief indication
of the social-economic status of these couples, as a group, is
afforded by the figures presented in Table 15, which gives
the percentage distribution of the material by husband’s
occupation, in broad classes,'” as defined by Pearl (33).

TABLE 13

Occupation of husbands, in broad classes

Percentage frequency

All occupied males
Jin New York City.
i Present | Census of 1930

Occupational class sample | (Pearl, 33, p. 490)
I. Owners, managers, officials, and profes- |
sional men . . . . .| 126 ! 187
II. Skilled and semi-professional workers . | 599 ! 537
|
|

III. Labourers—unskilled and semi-skilled . | 275 276

While class I is somewhat under-represented in the
present sample as compared with New York City, and class
IT correspondingly over-represented, in general one may
fairly conclude that occupationally the sample is probably
reasonably representative of American urban conditions.

In Table VII of Appendix I are given the total and net
potentially effective average numbers of copulations per
pregnancy and per live birth experienced, by age of mother
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in ten-year classes. The distinction between ‘total’ and
‘net potentially effective’ coitus frequencies is based upon
the fact that any sexual activity that may be indulged in
while the wife is in the pregnant state's cannot be regarded
as having anything whatever to do with fertility, because as
a physiological fact 2 woman cannot become pregnant while
she already is pregnant, save for the excessively rare and
quite abnormal possible occurrence of superfoetation, which
has never yet been absolutely and completely proven to
occur in woman. Net potentially effective sexual coition
can only be that occurring at other times than during preg-
nancy."

One apparent discrepancy will be noted in Appendix I,
Table VII. The total number of pregnancies, and of live
births set down in the bottom line of the table, is more than
the sum of the pregnancies and live births respectively that
have been assigned above to age periods in the mothers’
lives. This comes about because the data were lacking for
a few of the women to assign the pregnancies and live births
to particular age periods, although they were known for
the whole duration of marital experience.

In Fig. 10 are shown graphically the average numbers of
copulations (gross total and potentially effective number)
associated respectively with one pregnancy and one live
birth, by ages of wives. The diagram is based upon the
data of Appendix I, Table VII.

The data of Appendix I, Table VII, and Fig. o demon-
strate numerically the fact that in the ordinzry sexual and
reproductive activities of human beings thore is a wide
quantitative difference between the two. Taking all ages
together in this sample of 199 couples there were, on the
average, 351 copulations in gross total associated with each
pregnancy and 416 with each live birth. If only potentially
effective copulations be considered there were of these, on
the average, 254 for each pregnancy and 301 for each live
birth. In other words, 253 out of each 254 copulations, on
the average, that conceivably might have been effective
were actually without reproductive result even though no
attempt at contraception was made. These figures, for the
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first time, give an approximate estimate of the magnitude of
the average group risk of pregnancy in human beings asso-
ciated with sexual intercourse between fertile individuals
doing nothing to diminish the risk, but motivated in their
sex behaviour solely by libido, habit, and desire for children.

AvERAGE NMmBER oOF COPULATIONS

Fer Pregrnarncy TR
7800 |- Gross Zotal { v (Nel Polentially [ Per Prgpnancy TR
Per Live Birdh rvctive \ Perinelirin

1700 52

AeE oF Wives

F16. 10. Average number of copulations associated with a single pregnancy
(solid bars) and with a single live birth (cross-hatched bars). The figures
at the tops of the bars are the average numbers.

The average number of copulations per pregnancy and
live birth shown by these 199 overtly fertile couples will
probably astonish many persons who have never looked
carefully into the quantitative aspects of human sex be-
haviour and reproduction. Especially is this likely to be the
case so far as concerns net potentially effective copulatory
activity. Birth-control propaganda is in no small degree
responsible for this attitude. Detailed study of the case



76 THE BIOLOGY OF FERTILITY

records of women in our collection of 30,949 reproductive
histories is interesting in this connexion. Couples who
intermitted the regular practice of contraception in order to
produce a wanted pregnancy experienced intervals ranging
from a few months to two or three or more years before the
planned pregnancy eventuated.

The question is sure to rise in the reader’s mind as to
whether these 199 couples were not relatively infecund—
persons of comparatively low innate fertility—even though
they were all fertile in the sense of having produced at
least one pregnancy. This is, of course, not only a fair but
a very pertinent question. The facts, however, give no
support to such a view. In the first place, the last two
columns of Appendix I, Table VII, show quite obviously
that such a contention has little in its favour, because the
96 couples at risk in the age period under 20 years produced
an average of 1-4 pregnancies apiece in that period; those
at risk in the age period 20-29 produced an average of 3-3
pregnancies apiece in that period—an average spacing of 3
years between births; and those at risk in the age period
30-39 had in that period an average of 2-4 pregnancies
apiece. Such performance denotes relatively high fertility .
rather than low.

Still more striking evidence that these couplc- were, as a
group, highly fertile is found in the followinr figures: out
of the 199 couples 103 had a marriage dusi2.on of 15 or
more years at the time of observation and record. These
103 couples had produced:

Mean number | Median number | Range
Pregnancies 7201026 6-75-+0-32 1-18
Live births 7071023 5-951+ 029 o-15

"There were in the 199 couples 69 who had at the time of
observation a marriage duration of 20 or more years. The
corresponding constants for them were:

Mean number | Median number | Range
Px:egna.r\cies 716+ 032 6-31 o341 1-18
Live births 6-96+ 029 5754036 o-15
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These were surely highly fertile couples. The whole
material, including all marriage durations, produced, as
shown in Table VII, an average of 5'8 pregnancies and 4-9
live births during the aggregate period of observation. Since
nearly half the couples had been married fewer than 15
years at the time of observation it is evident that it cannot be
alleged that the sample is made up of persons of low fertility.

Another angle of the matter may be of interest. There
were among the 199 couples 37 who had produced 10 or
more pregnancies each to the time of observation, or a total
of 432 pregnancies and 355 live births. Now these couples
had indulged in a total of 111,773 copulations, of which
67,667 might theoretically have been potentially effective,
according to the criteria set up in this study for the compu-
tation of net copulation. In other words, these very highly
fertile couples took an average of 259 total copulations to
produce a pregnancy; and of net potentially effective copu-
lations an average of 157 per pregnancy was required, the
corresponding averages per live birth being 315 and 191.
Among these 37 very highly fertile couples were z1 whose
marriage had taken place in the 15-19 age period. These 21
couples had a record of 63,248 total copulations and 38,752
net potentially effective copulations, and produced alto-
gether 253 pregnancies and 207 live births. This record
gives 250 total copulations per pregnancy and 306 per live
birth, the corresponding net potentially effective copula-
tions per pregnancy and per live birth being respectively
153 and 187. Finally there was one couple in the group
married in the age period 15-19 and reproducing in each
of the four periods 15-19 to 4049 inclusive. They indulged
in a total of 6,468 copulations (on a rough average something
under one every two days) of which 4,277 were in the net
potentially effective category. They produced 14 pregnan-
cies and 14 live births, resulting in ratios of 462 total copula-
tions per pregnancy and per live birth. The corresponding
net figure is 306. '

Altogether it is evident that even very highly fertile people
have much coital activity statistically associated with their
reproductive performances.
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The point may be raised that the theoretical basis upon
which the concept of net potentially effective coitus has been
here set up is too broad, in view of modern knowledge about
ovulation. Biologically this is undoubtedly true. More and
more evidence is accumulating to show that the human
female is incapable of conceiving except during a restricted
part of each menstrual cycle. The most liberal estimates of
theextentofthefertile period made by the leading present-day
students of the ‘safe period’ put it at a third or less of the
whole menstrual cycle. Suppose we accept this as a round
figure, and deduct two-thirds of the average number of
copulations in the ‘net’ columns of Table VII, to make a
closer approximation to a true net potentially effective
coitus figure. We shall still be left with averages of from
55 statistically very net indeed and more truly potentially
effective copulations per pregnancy in the age period under
20, rising to 478 per pregnancy in the age period 40—49
years. :

The results of this study of the frequency of coitus in
relation to reproduction furnish emphatic quantitative con-
firmation of the statement of Hartman quoted above. . The
relative sterility of the human organism is truly the marvel
rather than fertility. A distinguished investigator working
on artificial insemination in an attempt to relieve sterility
said to the writer not long ago that he and his associates in
the work had come to regard conception as - ymewhat par-
taking of the nature of a miracle, so numerous were the
physiological barriers thrown in its way in the human female
—such as ovulation only monthly, short life duration of
shed germ cells, mucous blocking of the os uteri, &c. This
is, of course, a humorously exaggerated viewpoint, and was
meant to be so taken, but still, it has in it an element of solid
truth. Furthermore, under certain conditions the normally-
high fertility of lower mammals may be held in abeyance
for long periods of time without the intervention of the
birth controller. Years ago we attempted in the laboratory
to get ordinary wild house mice that we had caught in traps
to breed in cages at the laboratory. The animals were
healthy and seemed happy. Their sexual activity was in
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every respect apparently normal. Coitus was regular. But’
it was nearly two years before pregnancy and reproduction
occurred. With the next generation (young of wild mice
bred in captivity) there was no difficulty. They reproduced
as nonchalantly as tame white mice. Other workers have
had similar experiences. But the biology of this temporary
sterility in the presence of apparently normal sexual activity
is still nearly a complete mystery.

The increase in the number of copulations per pregnancy
(or birth) with advancing age of the wife brought out by
the data of Appendix I, Table VII, and Fig. 10 is striking.
In the age period 4049 there were more than eight times as
many net potentially effective copulations per pregnancy
experienced than there were in the under 20 period. This
is presumably an expression, in part at least, of the diminu-
tion of innate capacity for fertility with advancing age in both
males and females.

The difference between the number of copulations statis-
tically associated with a single pregnancy and with a single
live birth are the consequences of the phenomenon of
reproductive wastage, to be discussed later in detail.

In this section it has been shown, in sum, that the fre-
quency of coitus varies greatly from couple to couple. It
in part represents the overt expression of diversities in the
intensity of libido. It is a factor of major importance in
bringing about individual and group differences in expressed
fertility. For the first time there is presented a statistical
approximation to a really basic constant of fertility, namely,
the average number of copulations statistically associated
with the production of a pregnancy (or live birth) in normal
human reproduction unaffected by artificial interference
(birth-control).

8. Pregnancy Rates

The next item on the list of factors importantly concerned
in the biology of fertility is the pregnancy or conception rate
in relation to the extent of time during which it is biologi-
cally possible for a woman to become pregnant. The signi-
ficance of this in any attempt to study fertility quantitatively
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*is so evident as to need little discussion. It becomes espe-
cially important when one attempts to evaluate the signifi-
cance of birth control as a factor in causing the decline in
the birth-rate now occurring among so many populations.

It is a commonplace of the physiology of reproduction
that normally after a mammalian ovum has been fertilized
and implanted in the uterine wall a further impregnation
cannot occur until after the uterus has been emptied of the
product of the existing pregnancy. In short, a woman is not,
and cannot be, exposed to the chance of becoming pregnant
while she is already pregnant. It therefore follows that any
statistical measure of the time-rate of occurrence of preg-
nancy, if it is to attempt even the begjnning of an approach
to critical precision, should at the outstart make some sort
of allowance for this plain physiological fact. Statistics of
human reproduction come to the analyst, if sufficient trouble
is taken in their collection, in the following form: a woman
has been cohabiting during a specified length of time
(generally from the date of her marriage to the date of
record); in this interval of time she has experienced # preg-
nancies; of the pregnancies #, may have resulted in full-
term living births, 7, in still-births, z; in abortions or mis-
carriages (n = n,-+n,-+n;). The duration of each of these
several pregnancies may be determined and recorded to a
close degree of exactness, if sufficient pains 2« taken, in a
large proportion of cases. If through failure ¥ memory or
lack of co-operation on the part of the paticnts the re-
quisite data cannot be furnished, reasonable corrective
terms based upon general statistical experience as to the
distributions of pre-term endings of pregnancy may be
applied.

In reaching a reasonably adequate statistical expression of
the true pregnancy rate per unit of time at biological risk
another significant biological factor involved in the matter
needs to be taken into account. This is the woman’s
ovulation rate. What we really want as a measure of preg-
nancy rate is the answer, for each individual woman and
constructively for the group, to the following question:
What proportion of all the ovulations experienced during
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the period of observation resulted in the fertilization of an
ovum or ova and pregnancy? On the basis of present
knowledge of the physiology of reproduction it is possible
to construct a measure of the pregnancy rate which will
answer the question to a degree of approximation sufficiently
close to the actuality for all practical statistical purposes.

In proceeding to set up such a rate it was necessary to
consider certain underlying physiological matters.

(a) Itis well established that normally the human female
ovulates once and once only in each menstrual cycle
(Hartman, 29). As a statistical fact this undoubtedly repre-
sents the normal state of affairs for most women throughout
a large part of the period between menarche and menopause.
In developing the form of statistical pregnancy rate used in
the writer’s recent work on fertility, and in this book, one
ovulation per menstrual cycle is taken as an absolute rule.
This, however, is recognized to be a statistical convention
rather than an absolute fact of nature. The justification for
taking it as a rule is that it is true in the vast majority of
cases, and it therefore is the best single statistical generaliza-
tion on the matter that can be adopted. It has, however,
been shown by Corner (23) and Hartman (32) that in
monkeys menstruation without ovulation may occasionally
occur. It is possible, and in the writer’s opinion probable,
that this sometimes occurs in the human female, especially
near the limits of the reproductive span (menarche and
menopause). Mikulicz-Radecki and Kautsch (35) are of the
opinion that the low adolescent fertility already discussed
in an earlier section is chiefly to be explained on the basis
that the ovulatory cycle normally starts some years later
than the menstrual cycle. This plainly, however, cannot be
universally true, because every year there occur births to
mothers in the 10-14 age group.

(b) Accepting (a) as a statistical generalization for the
reasons given, it follows that the number of ovulations in a
year will normally be determined by the average length of
the menstrual cycle. This is usually stated to be 28 days,
and there is a great deal of accumulated evidence that,
statistically speaking, this is extremely close to the average
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figure. For example, Kelly (08) found 942 out of 1,000
women reporting a 28-day interval. Heyn (20) reported the
same interval for 63-5 per cent. of 1,684 women. Sanes (16)
found 75 per cent. menstruating regularly and 72 per cent.
of these at 28-day intervals. Allen (33), King (33), Moench
(37), and others have emphasized the irregularity and varia-
bility of the interval, but upon calculating the biometric
constants for King’s own data for 354 menstrual intervals,
derived from two groups of women ranging from 17 to
35 years, we find the following results:

Mean interval = 2841+ 017 days.
Median interval - = 277-941-0-21 days.
Standard deviation = 4:83+ 012 days.

Coeflicient of variation = 17-04-0'4 per cent,

Plainly with a probable error of mean and median of the
order of four to five hours on the basis of a sample of only
354 intervals, no serious error will be made by taking 28
days as the average length of the menstrual cycle for statisti-
cal purposes. This gives 13-04 ovulations per woman per
year. Considering the approximate nature of the calcula-
tions, in that all individual variation in respect of the men-
strual interval is going to be neglected, no harm will be done
by dropping the decimals and taking 13 as the normal
average number of ovulations per year.

Again it is evident that this is a statistical approximation
rather than a rigid biological law. It is adopted for reasons
of practical statistical convenience, an:! because statistically
it appears to be the best single generalization that could be
used. It neglects the errors introduced by the fact that
some women are irregular in respect of their menstrual (and
presumably ovulatory) cycles, and that some women have
typically a 21-day cycle instead of a 28-day. It is, however,
believed that when everything is taken into account the
residual error in group pregnancy rates due to these metho-
dological imperfections in the rate as set up are not serious
or systematically biased. The chief reason for this belief is
that statistically the menstrual interval does work out to be,
on the average, close to 28 days in samples of material from
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widely divergent sources and races. Lack of space prevents
- the presentation of the detailed evidence on the point that
we have in our biometric files.

(¢) A woman normally does not ovulate during the time
she is pregnant, nor during the puerperium (the period
between parturition and the complete involution of the
uterus).

On the basis of the above considerations there has been
devised the statistical expression for pregnancy rate that is
used in this book.*® It is not perfect, but it gives valid
relative values when uniformly applied to observed repro-
ductive records.

It is to be understood that the pregnancy rate described
above is onlv one of many possible ways by which a numeri-
. cal expression or measure of the fertility of human mated
couples can be reached. The crude live-birth rate is an-
other; the number of births per 100 (or per 1,000) person-
years ‘of married life is still another. Each of these, and
various others that might be cited, expresses in quantitative
terms, or ‘measures’ a more or less different aspect of a
biologically complicated matter. Each has its particular
field of usefulness. In consequence all of them are made
use of, in one way or another, in this book. These different
methods of quantitativelv appraising fertility are in no
sense either contradictory, or mutually exclusive. Instead
they are complementary and supplementary to each other.
Each leads, with differing degrees of precision, to the same
broad statistical results and conclusions when applied to
the same observations, but by a slightly different route.
The reader who will take the trouble to think through for
himself carefully just what each of the indices of fertility
used in this book really measures will not be confused by
their numerical differences when applied to the same ob-
servations. The ‘pregnancy rate’ devised by the writer
measures one aspect of fertility with a higher degree of statis-
tical specificity relative to the biological processes of human
reproduction than any other hitherto used. It relates the
number of pregnancies actually experienced to the number
of ova that theoretically might have been fertilized and led
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to the impregnation of the woman, or, alternatively to the
duration of the time period in which it was physiologically
possible for her to become pregnant if she indulged in
copulation. It does this with precise accuracy, except for
the limitations implicit in the biological postulates which
underlie the method, as already explained earlier in this
section.

9. Contraceptive Efforts

Inasmuch as a considerable part of this book is to be
devoted to the results of an attempt to appraise quantitatively
the effect of contraceptive efforts on fertility and the move-
ment of population any lengthy discussion of contraception
as a factor in fertility is unnecessary at this point.

It is generally agreed by all persons competent to have
an opinion on the subject that the practice of contraception
(birth-control) is a factor at least potentially capable of
influencing the birth-rate. There is no such widespread
agreement as to how significant a factor it actually has been,
and is now, in-causing the decline of birth-rates. Some
persons think it is the only factor worthy of serious con-
sideration. Others are of the opinion th- ¢ it has played
almost no significant role, up to the present time, in the
movements of the birth-rates of large population aggregates
considered as wholes. Still others hold an intermediate
position somewhere between these extremes.

There are several immediately apparent reasons for this
diversity of opinion. In the first place, until recently no one
has really known anything definite about how extensively
contraceptive measures of any sort are actually used by the
general population of any country taken as a whole, or by any
statistically substantial part of it. Secondly, for emotional
or propagandist reasons, exaggerated inferences, in one
direction or the other, are drawn from meagre experience,
statistically considered. The leaders of the birth-control
movement, for example, argue that information on contra-
ceptive techniques should be widely disseminated, because
relatively few know anything about them. On the other hand,
those opposed to birth-control argue that already informa-
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tion on the subject is so widespread, and the techniques
are put into practice so generally, as even to endanger
the continued existence of some of the groups standing
highest in the scale of civilization. Both sides to this con-
troversy are in possession of the same objective evidence.
One side knows nothing that the other does not know
relating to what may be euphemistically called the ‘facts’
in the case.

In the third place, there existed until recently almost
nothing in the way of critical, objective, unbiased evaluation
of the effectiveness of any or all contraceptive techniques
as actually practised in the population. If a few special
studies such as those of Davis (29), Brown, Greenwood, and
Wood (20), and Dickinson and Beam (31) are excepted,
nearly all the so-called direct evidence as to the effectiveness
of contraceptive practices had, until lately, come from
persons or organizations interested in birth-control propa-
ganda (as examples see Cooper, 28, and Stopes, 30). But
it is a sound human instinct to look somewhat askance at
too obviously ex parte testimony and to attach but little
weight to any protestation of honesty or nobility of purpose
that may accompany it. The major difficulty in the matter
under discussion appears to have been the considerable con-
fusion of thought about the difference between the poten-
tiality and the actuality of effectiveness of contraceptives.
It is dubious logic to reason from the fact that a highly
intelligent woman, thoroughly trained in biology in a uni-
versity, and obsessed with an overwhelming fear of un-
wanted pregnancy, is able to use a particular contraceptive
device with unfailing success, to the conclusion that this
contraceptive device is, or will be, equally effective as
actually used by all women who resort to it in the general
population. Nor can it be safely inferred from the same
premiss that birth-control is a major factor in causing the
decline in the birth-rate.

What has long been greatly needed is a substantial body
of accurate, unbiased, detailed information, collected by
trained obstetricians, about the reproductive histories of a
large and.representative sample of women, including an
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account of the nature and extent of any contraceptive
efforts made in connexion with their sexual activity. Fur-
thermore, such information should, for obvious reasons, not
come from birth-control clinics; it has been repeatedly
shown that women attendant upon such clinics as patients
are not a representative sample of women in general, and
this alone is a sufficient reason for turning to other sources
for data.

The purpose of such a collection of data would be to
make possible more reliable answers than have hitherto
been available to two basic questions, namely:

t. To what extent statistically is any sort of contraceptive
technique, device, or habit actually practised in a defined
sample of the general population at a specified time, as near as
possible to the present ?

2. What is the quantitative effectiveness of contraceptive
efforts by the various presently known techniques, considered
both separately and all together, in reducing the relative in-
cidence of pregnancy, as these techniques are actually used in a
defined sample of the general population, below that observed
in an otherwise statistically similar sample of women making
no contraceptive efforts whatever ?

As will appear in later chapters, the writer’s laboratory,
with the generous assistance of the Milbank Memorial
Fund, has been engaged since 1931 in th¢ zollection and
biometric analysis of just such a body of in=;mation. The
more important of the results achieved to daie are discussed
in later chapters of this book.

10. Reproductive Wastage

Any particular pregnancy may be terminated in any one
of the following ways:

(@) By the birth of a living child. This event may occur
at the full term of pregnancy which is the normal, most.
usual, and most desired termination; or the living child
may be born one or even two months before the full term
of pregnancy. This latter event is designated generally as
prematurity. With the aid of modern knowledge and ap-
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propriate apparatus many such premature children are now
kept alive to grow up into entirely normal individuals.

(b) By a still-birth, which in strict logic and definition
means an infant born dead at or near term.

(¢) By amiscarriage or abortion. These terms are applied
to the passage from the mother of a foetus insufficiently
developed to have any chance of extra-uterine life. As a
matter of fact, the aborted foetus, in a great many cases, is
dead before it is cast out of the womb. Abortions and mis-
carriages may beseparated into three general classes; namely,
first, those where the abortive termination of the pregnancy
is due to natural causes, in the sense that no one intentionally
interfered with the process of gestation. Of all such causes
probably the existence of syphilis in the mother is one of
the most common. But other pathological conditions may
produce the same result, as may also such things as traumatic
injuries, and a variety of less well-understood causes. The
second category of abortions includes those where the course
of gestation is deliberately and intentionally interrupted by
one or another of a great variety of techniques?! put into
operation by the woman herself or by some one else whom
she employs for the purpose. These are generally desig-
nated as criminal abortions because most civilized countries
regard the procedure as murder, ‘which in strict biological
logic and fact it is. The third category of abortions in-
clude those deliberately induced by reputable physicians
in order to safeguard the mother’s life or future health.
These are generally called therapeutic abortions, and would
be placed in strict legal logic in the category of justifiable
homicide, as when a person kills another in defence of his
own life.

As a collective and inclusive designation for all termina-~
tions of pregnancy except those included in category (a)
(live births) the writer (32) suggested the term reproductive
wastage, to mean the total loss to fertility in reproductive
processes begun but never brought to successful termina-
tion. In the aggregate this wastage is considerable. Un-
fortunately it i1s impossible to appraise the amount of it
accurately from the official statistics of general populations,
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for a number of reasons. In the first place, natural abortions
occurring very early in the period of uterogestation are
frequently not immediately recognized as such. Next, the
numerous induced abortions are nowhere systematically
recorded, because in most civilized countries their induction
is a criminal offence in itself. Next, the portion of the period
of gestation during which a natural abortion is required by
law to be registered as a still-birth varies widely in different
countries and in different states in the United States, but
mostly it is only after four months of development has oc-
curred, while the number of abortions occurring during the
first three months of pregnancy is actually large, both abso-
lutely and relatively. Finally, it is well known that the
registration of still-births occurring before the seventh or
eighth month of gestation is extremely imperfect. But even
with all these difficulties, in the U.S. Birth Registration
Area in 1932 (the whole U.S.A. except Texas) there were
3-8 still-births registered for each 100 live births. The
proportion of still-births (as defined by law and the registra-
tion authorities) varies with the age of the mother, being
lowest in the prime of her reproductive life, and higher
earlier and later, as is shown graphically in Fig. 11.

The frequency of natural abortions increases significantly
with the number of pregnancies a woman has experienced.
The writer (33) showed from the reproductive histories of
1,152 women that among those who had undergone 1 to g
pregnancies, 126 out of every 100 pregnancies had ended
in miscarriage or abortion, while among those who had
experienced 10 to 22 pregnancies, 22-g out of every 100 had
ended this way. The difference is 10-3+073. This result,
that relative abortion frequency tends to rise with mani-
fested fertility, is confirmed by the experience of Taussig
(31, 36), so far as concerns the general trend. In another
study (Pearl, 32) of reproductive wastage it was shown that
in a group of 571 highly fertile white women the average
rate was 17-83 +-0-58 per 100 pregnancies, and in a compar-
able group of 145 highly fertile Negro women the ayerage
was 13124082 per 100 pregnancies. The author was of
the opinion that, on the whole, the most noteworthy point
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brought out by these values was the markedly lower mean
reproductive wastage rate in the Negro women as compared
with the whites. The mean reproductive wastage rate was
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" Fic. 11. Number of still-births for each 100 live births in the U.S.B.R.A.
in 1932, (Data from Table V (p. 19) of Birth, Stillbirth, and Infant Mortality
Statistics . . . 1932. Washington: Bureau of the Census, 1934.)

471+ 1°01 points lower in the Negroes than the whites, a
difference of roughly 26 per cent. of the white value. Plainly
in so far as this material may be taken as indicative the
Negroes were actually operating reproductively as biologi-
cally more efficient machines than the whites; they had, on
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the average () significantly higher pregnancy rates, because
less ready and efficient contraceptors, (b) significantly lower
reproductive wastage rates, and by necessary consequence
of (a) and (b) significantly higher birth-rates. Later on in
this book evidence will be presented that bears out this view
of the comparative reproductive performance of these two
racial groups. The variability of the reproductive wastage
rate was about the same in the Negroes as in the whites in
the material discussed.

The individual variation among women in respect of the
incidence of reproductive wastage is considerable in range,
and highly skew in its distribution. This is shown graphi-
cally in Fig. 12, which gives the percentage frequency dis-
tributions relative to the different degrees of reproductive
wastage for the white and Negro women mentioned in the
preceding paragraph. :

Pearl (32) found, in the samples of white and Negro
women already referred to, that there was no significant
correlation between economic position (as indicated by
family income per week) and reproductive wa-tage in either
of the racial groups. Wiehl and Berry (37) found that:
‘Differences in the rates for spontaneous aborton according
to family income in 1935 were not significant, but the
women in families with an annual income of less than $1,000
reported a higher percentage of pregnanciss terminated by
induced abortion than any other income group.’

Around 20 per cent. is the value usually assigned for the
reproductive wastage in legitimate pregnancies in countries
of generally advanced civilization. Thus, in a recent dis-
cussion of the whole subject Handman (30) quotes (p. 373)
Bertillon (though without precise reference) to the effect
that the proportion was 19-3 per cent. in France. Prinzing
(31), in a chapter devoted to the subject, gives figures from
various sources ranging from around 10 per cent. to more
than 20 per cent. Dickinson and Beam (31) found in a
group of 703 white women of higher social and economic
status a reproductive wastage rate of 29-6 per 100 pregnan-
cies. On the other hand, from Table X (p. 10) and Table
I (p. 18) of Davis’s (29) report on her questionnaire study
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of 1,000 married women itis possible to gather the following
data: 991 women in this series reported having had 1,726
children in total (Table X), while 985 women reported having
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had 2,258 pregnancies. Disregarding the discrepancy of six
women not reporting pregnancies who did report births,
these figures give a reproductive wastage in the Davis
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sample of roughly 22 per cent. This figure is still somewhat
higher than that for Pearl’s series but nearer to it than to
the Dickinson and Beam result. In a study of the reproduc-
tive histories of 991 patients attending a birth-control clinic
in New York City, Stix (35) found a total reproductive
wastage in 3,106 pregnancies of 30-6 per cent. In this ex-
perience 221 per cent. of all the pregnancies were termi-
nated by illegal, induced abortions. Dr. Stix also brings
out another and extremely significant point in her careful
study. In 1,438 pregnancies to women making no contra-
ceptive efforts only 35 per cent. were terminated by criminal
abortion, whereas of 1,633 pregnancies of women who used
contraception 38-9 per cent. were terminated by deliberately
procured illegal abortion. Wiehl and Berry (37) found a
total reproductive wastage of 17 per cent., with only 3-8 per
cent. attributable to criminally induced abortions. Teruoka
(32) reports for 1,058 Japanese working women 2 total
reproductive wastage rate (still-births and miscarriages) of
4-8 per cent.; among 226 women who had engaged in fac-
tory labour before 18 years of age the rate rose to 8-o per
cent.

In a recent study of samples of New York and Chicago
women, including 3,951 and 3,589 individuals respectively,
the writer (37) found the following total reproductive
wastage figures:

New York
City Chicago

White| Negro | White | Negro

Reproductive wastage per hundred pregnan-
cies experienced (totals)

. .| 133 | 131 | 100 | 159
(a) Among primiparae non-contraceptors. 35 60 22 [
(b) Among primiparae contraceptors . 21 48 Y] <]
(¢) Among multiparae non-contraceptors 160 | 144 | 132 | 188
(d) Among multiparae contraceptors .| 142 | 135 | 1374 | 16°4

The question of criminally induced abortion is becoming
a serious one in all critical discussions of present reproduc-
tive trends. In the New York and Chicago samples the
findings on this point were as follows:
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New, York

City Chicago

White | Negro | White | Negro
Percentage of total reproductive wastage due

to induced abortions . . . .| 210 66 | 151 5-8

(a) Among primiparae non-contraceptors. 77 o 143 o

(b) Among primiparge contraceptors . | 200 o o o
(¢) Among multiparae non-contraceptors . | 114 24 52 | 11-8

(d) Among multiparae contraceptors .| 207 | 167 | 200 o

The implications of these figures are thought provoking.
The 1,328 New York white multiparae contraceptors admit
that 1 in every 24 pregnancies they have experienced in
their aggregate reproductive lives has been terminated by a
successful criminal abortion; furthermore, on their own
admission, roughly 1 in every 8 of them has had at least 1
induced abortion; and finally they admit that approximately
30 per cent. of the aggregate reproductive wastage they have
experienced has been due solely to criminal abortions in-
duced by themselves or by somebody else. It is probable
that the admitted figures are short of the whole truth,
though by how much it is impossible to say. Current state-
ments in popular lay journals about the frequency of
criminal abortion in the general population considerably
exaggerate any conclusion that can be supported by critical
scientific evidence. It is true, as indeed our unpublished
records show, that a great many women attempt to induce
abortions but fail. A careful critical study of individual
records leads to the opinion that the figures given above are
not greatly below the unknown reality, and certainly not as
much below as some would have us believe. In this con-
nexion it is interesting to note that Millar (34), in his careful
study of abortions in the Cincinnati General Hospital, found
that 31 per cent. of the total number of the cases admitted
that their abortion had been criminally induced.

While the New York multiparae contraceptors have been
discussed first as an example, the picture presented by the
little table as a whole is not exactly a pleasant one from any
point of view. It is'to be remembered that the table con-
tains only women living in wedlock who have been married
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only once and are free of venereal disease—in other words,
generally not people of loose morals. These are records of
families, living together and rearing children, on the whole
representative of the most substantial sort of traditionally
typical American families at each social and economic level
represented in the data, from ‘very poor’ through ‘well-to-
do and rich’. The figures as to purposefully induced abor-
tions are not estimates or wild exaggerations based on emo-
tional opinions. On the contrary, they are records of actual
happenings, which admittedly probably somewhat under-
state the complete facts but can therefore be accepted with
greater confidence as establishing minimal values, below
which the truth cannot lie.

What emerges is that in the two largest American cities
samples of white child-bearing women that are known to
be fairly representative of the population from which they
come are exhibiting the following kind of behaviour:

1. Deliberately causing from one-sixth to more than one-

fifth of their aggregate reproductive wastage.

2. By so doing voluntarily taking one of the most serious
risks to their very lives as well as to their future health
and well-being that a woman can take.

3. At the same time contributing substantially, through
the direct and indirect taxes that they pay, to the
support of an intensive and statisticall, highly success-
ful public health programme of keeping babies alive
and in good health.

Such a picture somehow seems to tally badly with a
national pride, that not infrequently becomes emphatically
vocal, in being a socially enlightened, intelligent, and pro-
gressive people. ‘

One of the most interesting things that these figures bring
out, just as did those of Stix from a totally different New
York sample, is that resort to wilfully induced abortion is
much more common among women who practise birth-
control than it is among women who do not. The result is
one to be expected on the morally lower levels of behaviour-

istic psychology. The abortionist is called on to rectify the
inadequacies of birth-control.
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So far as these samples may be taken as indicative, the
suggestion is that the Chicago white women resort some-
what less to induced abortion than the New York women.
Larger samples would be necessary to be quite sure about
this, but the suggested trend is probably real. The induced
abortion rate tends to be lower among the Negroes than
among the whites, as is clearly shown by the New York
figures.

Altogether, to sum up this section, there can be no doubt
that reproductive wastage is a biological factor of major
importance in differentially influencing fertility, as realized
or expressed.

11. Discussion

In concluding this necessarily incomplete treatment of
some of the biological factors involved in the determination
of expressed differences in fertility, it seems desirable to
attempt something in the way of synthesis, by indicating in
skeletonized outline some of the inter-relationships between
a part of the indirect variables—social, economic, and en-
vironmental generally—on the one hand, and the direct
biological variables that have been under discussion, on the
other hand. The chart on the following page attempts to
do this.

This chart, in common with most succinct classifications
of complex human phenomena and relationships, falls short
of logical perfection or completeness. But perhaps it will in
some degree serve two purposes; first, help to clarify and
unite in a single view some of the more significant elements
in an extremely complex matter; and, second, to get into
the record, as the legal phrase has it, a formal statement of
the fact that the writer is not unaware of the great impor-
tance of the influence of social and economic variables upon
human fertility. Perhaps the chart will be permitted to take
the place of tiresome reiteration of this awareness every
time specifically biological aspects of fertility are discussed
in the remainder of the book.

All of the entries in the chart are to be regarded as
variables—biological or sociological, or both—in the sense
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Classification of some of the more important factors influencing individual
and group fertility

Some or all
of which in

turn  influ-
Indirect Factors Indirect Factors ence or con-
of the First of the Second dition some
Order Affecting Order or all of the  Direct Factors
Sexual desire (libido)
Average age of marriage Age specific innate re-
Education productive capacity
Economic Circum- 3 | Occupation s Coitus rate .
stances <— ) Physical health Conception rate
Mental health, interests, Contraceptive rate
and attitudes Reproductive wastage
\ rate
Sexual desire (libido)
Qccupation Age specific innate re-~
Density of Popula- Physical health productive capacity
tion Mental health, interests, Coitus rate :
and attitudes Reproductive wastage
rate
Average age of marriage Age specific innate re-
.. productive capaci
- Religion - [ } - [Coitus rate pacy
Education Contraceptive rate
Average age of marriage icxual dgsxre_ (libido)
Education ge specxfgc innate re-
N ~ductive capacity
Other Folkways s | Occupation c pr P
(Habits, Laws, &c.) <— | Physical health | o rate

Cc.. aceptive rate
R :,..oductive wastage
\ rate

Mental health, interests,
and attitudes

in which that word is used in the:natural sciences. These
variables are mutually interrelated with, and interactive
upon, one another in extremely complex ways. But the
directions and sequences of these interrelations and inter-
actions are, however, in general, probably about as indicated
in the chart. Economic circumstances, for example, do, in
fact, influence each. of the second-order indirect variables,
and each of these in turn does influence or determine the
expressed or realized values of the direct variables in the
last column. In the case of density of population there
might perhaps be indicated a direct pathway, as well as the
indirect one, to the factors of the last column. Such a direct
causal chain has been demonstrated by carefully controlled
experiments on the fecundity and fertility of the fruit fly
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Drosaphila (Pearl, 32). While it is evident that one cannot
safely transfer results from flies to man, there appears now
to be sufficient evidence that density of population directly
affects the physiological mechanisms of human reproduction
to warrant tentatively drawing the conclusion suggested.

Of the primary indirect factors included in the chart
economic circumstances is clearly the most important in
influencing group differential fertility. Next in order would
probably be density of population on the basis of the ob-
served differentials between urban- and rural fertility,

Of the second-order indirect variables mean age at
marriage would probably rate as of first importance, and
health as second. The postponed marriages and the wider
and more varied mental interests of the well-to-do as com-
pared with the poor are powerful agents in contributing to
their lower expressed fertility,

Among the direct factors there would seem no doubt that
contraception and reproductive wastage (including as it
does induced abortions) easily are the most powerful in
their effects on realized or expressed fertility. In fact they
are directly and causally determinative of its comparative
level in many cases. And theyareinlarge degree purposively
controlled variables, in contrast to the natural biological
variable represented by the normal change in fertility of the
woman with advancing years.

If the classification embodied in the chart be accepted as
giving a roughly approximate picture of the factors at work
in producing group differential fertility, we must be further
impressed by the fact that the indirect variables of both the
first and the second order are not always in 2 fixed condition
of stable equilibrium, but instead some of them are apt to
exhibit more or less continual change or flux, not only now
but almost always, save for short intervals of time. The
same is notably true of one of the direct variables, contra-
ception rate. The use of contraceptive measures is, without
the smallest doubt, spreading and increasing in the world’s
population every day.
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HUMAN AND ANIMAL REPRODUCTIVE
PATTERNS

1. The Problem

THE pattern of reproductivity, viewed as a whole, shows a,
wide range of diversity among different species of animals. -
This diversity includes within its compass all of the various
factors concerned in the physiological mechanisms of
reproduction. Some animals, for example, have their
reproductive activities restricted to certain seasons of the
year; others, like man and some of the other higher pri-
mates, reproduce all the year round, exhibiting only rela-
tively minor seasonal fluctuations in the rate. Some animals
begin reproducing as soon as they have reached the stage
in their individual development and growth where it is
physiologically possible, and keep it up until they die, or
until they are very close to that event; others have their
reproductivity confined to a limited part of their individual
life-cycle, of greater or smaller extent as the case may be.

Many such diversities might be enumerated, and their
details discussed, but the purpose of the present chapter
will be primarily to examine some of the more striking
characteristics of the human reproductive pattern and to
some extent compare them with the situation in lower
forms.??

The discussion may begin with a consideration of the
quantitative relationship between the actual reproductive
performance of a large population aggregate and the
potential reproductivity of which it is theoretically capable,
so far as concerns any limitations set by strictly biological
variables. In general the physiological mechanism of repro-
duction peculiar to its kind sets a limit to the time rate of
the reproductive performance of any organism. How
closely does actual reproductive performance approach
this physiological limit in a particular species? It is known
from observations in field and laboratory, as well as from
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breeding experience with domestic animals, that the ap-
proach is fairly close for most animals lower than man .
in the evolutionary scale. There are, of course, always
inherent individual variations in fecundity and fertility
that lead to differences between individuals in expressed
reproductive capacity. Also illness and advancing age may
temporarily or permanently slow down the rate of repro-
duction in particular individuals. Furthermore, complete
physiological sterility may occur in lower animals as it does
in man.?* But, with due allowance for the effects of such
factors as these, it is a fact that in the normal course of
events a lower animal such as a fly or a frog, for example,
keeps on reproducing up to the limit of its capacitv through-
out the portion of its life-span within which it is able
physiologically to reproduce at all.

With man the case is somewhat different. Besides the
physiological limitation of reproductive capacity in the
female, which confines her child-bearing to the period
between menarche and menopause, there arc the two other
factors of major importance that have been discussed in
the preceding chapters, marriage and contraception. This
chapter will be devoted to an objective examination and
description of the human reproductivity pattern, its com-
parison with infra-human patterns, and an attempt to
appraise for the general population of the United States
the quantitative effect of the factors that differcntiate
human from animal populations in respect of reproduction.

2. Actual and Potential Reproductivity

Let us now examine the following question concerning
the population of the United States in a particular year:
What proportion of the women potentially capable physio-
logically of reproducing in 1930 actually reproduced in that
year? It should be clearly understood at the start that the
answer can at best be only approximate, for reasons
presently to be discussed, but even so it will perhaps be
suggestive.

In the Birth Registration Area of the United States,
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which in 1930 included all the states except Texas and
South Dakota, there were living 30,871,292 females*
between the ages of 15 and up to 5o years, of whom
approximately 63 per cent.** were married, while 37 per
cent. were either single, widowed, or divorced. But
whether single, married, widowed, or divorced, the vast
majority of them were physiologically potentially capable
of reproduction. The average age at menarche, as has been
shown in the preceding chapter, is not far from 15 years,
and at menopause between 46 and 47 years. In adopting
the age limits just stated (15—49, inclusive) it is definitely
certain that some females physiologically capable of repro-
duction have been excluded, because in 1930 there actually
occurred 3,026 births (living and still) to mothers under
15 years of age, and 160 births (living and still) to mothers
aged 50 years and above. Let us start then with the initial
general assumption (subject to later corrections) that in
round numbers substantially all of these 30 odd million
women between 15 and 49 years of age were physiologically
potentially capable of reproducing in 1930. Theoretically,
then, these 30,871,292 women might concrivably have
produced in 1930 at least 30,871,292 births r{ some kind
of product of conception, provided they had all set their
minds and hearts and bodies to it (in the so.: of way that
flies or termite queens appear to do). For, be it noted, it
is not physiologically impossible for a woman to reproduce
once a year regularly over considerable stretches of years.
Some do.%

Actually in 1930 there were officially recorded as occur-
ring in the same area, to mothers aged 15 to 49 years
inclusive, 2,173,415 live births and 83,498 still-births,
making a total of all births (living and still together),
including illegitimate as well as legitimate, of 2,256,913.%
This still does not represent quite all the reproductive
activity of the year for a number of reasons. In the first
place there occurred a considerable number of unrecorded
abortions, natural and criminal. To attempt to estimite
their number would be sheer guessing, so this item may as
well be left for the moment as a recognized but unquantified
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error. A small offset against it is found in the fact that in
the total recorded births multiple births (twins, triplets,
&c.)areincluded, each of which required only one mother. In
the second place, females under 15, and of 50 years and over,
in age together produced in the year 2,970 live and 216
still-births, or 3,186 births in total. But it has been deliber-
ately decided to confine the discussion to the age limits 15
and 49, inclusive, because such a very small proportion of
human females outside those limits are biologically capable
of reproduction. Finally 27,573 live, and 2,752 still-births,
or a total of 30,325, were produced in 1930 by women whose
ages failed to get recorded on the birth certificates. The
majority of these women undoubtedly fell within the ages
of 15 and 49 years, inclusive, but precise information on
this point is lacking.

Taking the figures as they stand, and realizing that they
give only an approximation to the hidden truth, it appears
that at least 2,287,196 births?” (living and still together)
of 1930 were probably produced by mothers between 15
and 49 years of age, inclusive. But these 2,287,196 births
were produced by only about 7-4 per cent. of the 30,871,292
females physiologically potentially capable theoretically of
reproducing in that year. Now it is undoubtedly true that
some of these females were actually not physiologically
capable of reproducing in that year by reason of true bio-
logical sterility for which they were alone chargeable and
in which their consorts played no part, or because of acute
or chronic disabling illness, or because they were so mal-
formed or otherwise so defective as literally to make mating
a biological impossibility. Suppose 15 per cent. be de-
ducted for this cause, which includes the supposition that
40 per cent. of all women in the age group 45—49 years had
already passed the menopause. The percentage of births
to total women then rises to 87 only. Also suppose it be
assumed that- the unrecorded abortions were four?® times
the recorded still-births, the still-births as now recorded
being supposed in some states to include all products of
conception delivered dead at whatever period of uteroges-
tation, and to include some at every period except the very
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earliest, and add this figure to the births. The resulting
percentage of actual to potential mothers, on the basis of
the number of females reduced by 15 per cent. for reasons
already mentioned, becomes only 10-0.

So, then, on the basis of liberal allowances for errors it
appears that probably not #ore than 10 per cent. of the women
physiologically potentially capable of reproducing in 1930
actually reproduced. Put in another way, this result means
that the females 15 to 49 years of age, after the liberal
deduction for disabilities already noted, produced in 1930
on the average only about o-1 of a birth apiece (living and
still together, with the allowance added for unrecorded
abortions). Now, as has been shown in Chapter II, the
total duration of the physiologically possible reproductive
life of the human female is about 31-2 years, as an average.
So it follows that if each of the women 15-49 years of age
were to reproduce annually for 31-2 years at the average
rate exhibited by the whole group in 1930, she would pro-
duce, as an average, in her whole reproductive life 31-2 X
o1 = 3-1 births in total. '

3. Infra-human Animal Reproducti. 'y

What impresses a biologist most stronzy about this
figure is its marked contrast to the coudizions that prevail
amongst organisms lower in the evolutionary scale than
man. While it is not possible, because of considerations
of space, to set forth here equivalent data for lower forms
in any great detail, a few examples may be given. First"
consider the rat, by no means the most luxuriant repro-
ducer even among mammals. The following figures are
compiled from data published by King (24), and in each
case cover the whole lifetime of the mothers.

Mean no. of offspring

Strain produced per mother
Piebald (black-hooded) females (N = 51) . 558 (p. 349)
Extracted Norway females (N = 50) . . 348 (p- 347)
Stock albino females (N = 148) . . . 337 (p- 340)
Extracted albino females (N = 57) . . 280 (p. 346)
Norway females (N = 88). . . . 212 (p. 343)
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Evidently the poorest sort of reproductive performance
in the rat is many times better than that exhibited by
human females, even though allowance is made for the
fact that no physiologically sterile rats enter into the
averages.

Drosophila is a more prolific breeder than any mammal.
How much so is evidenced by the following figures quoted
from Alpatov (32, p. 95) regarding total egg production

throughout the lifetime of the fly:
Mean no. of eggs
Group produced per female
Wild (reared at 19° C. ; imaginal life at 25°) (N = 37) 941-I4-35°0 eggs
Wild (reared at room temp.; imaginal life at 30°)

(N = 26) . . . . . 713-8140°3 eggs
Vestlglal (reared at room temp imaginal life at
30°C) (N = 35) - 432°6-25°8 eggs

Wild (reared at 30° C.; 1magmal llfe at 25°) (N = 38) 430°3--334 eggs
Wild, underfed (reared at30° C.; Jmagmal lifeat2 5“)

N=27) . . 315°4£19'1 eggs

In round numbers these ﬁles performed reproductively
from one to three hundred times better than American
females in 1930.

For the pond-snail Lymnaea columella Baily (31) gives
data on g individuals observed from birth to death. Their
average duration of life was 111-1 days, and the average
total number of eggs produced in their lifetimes was 3go-g.
Winsor and Winsor (35) reported much more extensive
data on the same species bearing the same general import,
but including some much higher fecundity records. For
example, 4 snails under certain specified conditions as to
density of population produced in their lifetimes an average
of 1,840 eggs apiece; another group of 5 of different parent-
age but the same density conditions produced 1,681 eggs
apiece, on the average; still another group of different
parentage and different density conditions, including ¢
individuals, produced an average of 1,249 eggs apiece in
their total lifetimes.

It is evident that mankind, as a species, is not only a slow
but also an indifferent producer. He facultatively alters
the expression of the fundamental biological drive or urge
to reproduction that is a part of his being and that he shares
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in common with all other living things. Practically every
year's birth statistics show examples of women whoin a total
reproductive span of about 30 years produce 24 or more
births. This is not ‘indifferent’ reproduction, considering
the rigid limitations of the human reproductive mechanism
with its long period of gestation, and considering in due
biological perspective the length of man’s life-span. Such
cases demonstrate the maximum physiological possibilities
of the human reproductive machinery. But such women
are extremely few in number. The vast majority are differ-
ent. Individually, and racially, there appears to be, under
present social and other environmental conditions, a slow
but definite progressive trend towards less and less human
reproduction, probably without any great lessening of
human sexual activity. It seems probable that, while only
about 10 per cent. of the women theoretically potentially
capable of reproduction in 1930 actually reproduced, at
least 70 to 75 per cent. of them were sexually active in
greater or less degree in that year. Certainly the 63 per
cent. married were, and so also were a lot of the single,
widowed, and divorced, realistically considered. Here lies
the fundamental biological contrast between man and the
lower forms. When the latter are sexually active reproduc-
tion inevitably follows, generally speaking; whereas in the
human species, for a variety of reasons, inclvding contra-
ception, partial or complete sterility, and sundry others,
a vast amount of human sexual activity has no other result
than sensual satisfaction. '

It may perhaps be urged that the discussion so far is
quite unfair on the ground that it should have been re-
stricted to married women. Too much weight should not
be attached to this point, however, since the whole discus-
sion is professedly and of set purpose only biological in its
viewpoint. Marriage is a legal and religious institution,
not fundamentally a biological one. By and large there is
no biological reason why the unmarried women in the total
group under discussion should not have been married,
mating and reproducing. In other words, this restriction on
their reproduction is not biological in character. Nor, for
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that matter, and in-the same sense, is contraception. There
is no law, natural or political, that compels people to prac-
tise birth-control if they do not want to.

In short, all that has been attempted so far is an objectively
realistic examination of the performance of a substantial
sample of human females as reproducing animals, in com-
parison with the performance of other animals lower in the
evolutionary scale. The examination of human repro-
ductive performance covers one year only, but, except for
secular trends, any other recent year would show essentially
the same result.

4. Nativity, Race (Colour), and Age Patterns

So far the discussion has been of the females biologically
potentially capable of reproduction as a whole group. It is
desirable now to examine separately into certain sub-classes,
of biological and sociological interest, and their mutual inter-
relations. T'o make this possible entailed some complica-
tions and difficulties because, in the first place, Texas and
South Dakota had to be deleted from the total figures in
each instance, and also because the colour (race) classifica-
tions of the data used by the Census Bureau in compiling
birth figures in 1930 were not completely consilient with
those used in enumerating the population. The birth
statistics do not separate Negroes as such, but throw them
into a general category, ‘Coloured’. The population figures
separate Negroes as a class and have another rubric, ‘Other
Races’, which includes Mexicans, Indians, Chinese,
Japanese, Filipinos, Hindus, Koreans, Hawaiians, Malays,
Siamese, and Samoans.

The discussion which follows relates to live births only.

First, tables were set up (see Pearl, 36, pp. 515-16) giving
the absolute numbers of (a) live births in the Birth Registra-
tion Area in 1930 to women aged 15 to 49 years, inclusive,
and (?) the total number of women falling within the same
age limits, enumerated in the same area in the census of
1930, the totals in both cases being divided into sub-classes
as to age in five-year classes and nativity—racial (colour)
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origin. From these tables were then computed the per-
centage tables shown here as Tables 16 and 17. The
method of derivation of these tables will be made clear by
specific examples. The upper left-hand corner cell of
Table 16 contains the percentage g-34. This means that
9-34 per cent. of all the fully recorded live births of 1930 to
women aged 1549 (there have been all told 2,173,415 such
births) were to native white women aged 15-19, inclusive
(there having been 203,069 births to such women). The
percentage of 14-99 in the upper left-hand corner cell of
Table 17 means that of the 30,871,292 women aged 15—49,
inclusive, just under 15 per cent. were native whites aged
15~19, inclusive.

Some of the data of Tables 16 and 17 are shown graphi-
cally in Figs. 13 and 14.

It is seen that more than three-quarters of all the births
were to native white mothers. Also more than three-
quarters of all the women who potentially might have been
mothers were native whites. Of the remainig births 11-5
per cent. were to coloured mothers, who were nearly all
Negroes. Of the potential mothers (all women between
15 and 49 years of age, inclusive) 10-33 per cent. were
Negroes and less than 1 per cent. of ‘Other Races’, most of
whose live births, in so far as they had them, were probably
recorded in the ‘coloured’ birth category. The sum of the
percentages of potential mothers in these two race (colour)
categories (10-33+4-0-87) is 11-20, a figure again in very
close agreement with the percentage of coloured live births
(11-50). The residue of births and potential mothers were
in the foreign-born white class. The potential mothers in
this class constituted 12-10 per cent. of all potential mothers,
and the actual mothers in the class produced 12-01 per cent.
of all the live births of the year.

Taken as a whole picture, the closeness of agreement in
1930 between the percentages of live births and of potential
mothers by nativity-race (colour) classes is extraordinary.
The numbers of actual mothers of the year in the several
nativity-race (colour) classes were just about as closely as
possible proportionate to the numbers of potential mothers



HUMAN AND ANIMAL REPRODUCTIVE PATTERNS 107

TABLE 16

Percentage distribution of live births in 1930, born to mothers aged
I5-49 years, inclusive, in the U.S. Birth Registration Area (per-
centages less than 0-0I omitted)

White
Native |Foreign-born! mothers of
Age of white white unrecorded | Coloured :
mothers mothers mothers nativity mothers Totals
15-19 934 040 o-or 254 1229
20-24 2395 2730 002 364 29-90
25-29 19-58 3:30 0-0I 240 2529
30-34 1302 2:87 001 1'52 1741
35-39 7-81 222 ool 1'04 11°08
40—44 2°52 084 032 368
45—49 022 o-o8 0'03 035
Totals 7643 12°01 o-06 11-50 i 100°00
TaABLE 17

Percentage distribution of females, aged 15-49 years, inclusive, in the
United States (less Texas and South Dakota) in 1930

i ' Foreign- \
| Native born Other
Age whites whites Negro races Totals
15-19 14'99 054 1-96 017 17-67
2024 1368 1'10 1'95 o016 16-38
2529 1171 163 171 oI5 1520
30-34 10°61 192 1'34 013 14'00
3539 10-07 238 1:39 o'12 13°95
40~44 8:41 2°35 1'05 008 11-89
4549 723 219 093 007 10°41
Totals 76-70 12°10 10°33 o-87 100-00

It will be noted that in Tables 16 and 17 the totals of the rows and columns
do not always check in the last decimal place with the sums of the entries in
the cells of the body of the tables, The discrepancies arise from the fact that
the percentages in the marginal rows were computed from the absolute fre-
quencies. Both marginal and cell percentages are correct to the stated number
of decimal places, though paradoxically the cell percentages do not always add
to the marginal totals.
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from whom they were drawn. Each nativity—race (colour)
class, whether native white, forez:gn-l{om white, Negro, or
other was as a whole group reproductng in 1930 proportionately
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F16. 13. The relationship between women aged 15-49 years, inclusive
(solid bars), and live births to women within the same age limits (cross-
hatched bars) in 1930, by nativity and race.

to its representation in the population, with a near approach
to exact precision. Any idea that foreign-born women as a
group in the whole United States population are at the
present time out-breeding their native-born sisters—a
notion of rather widespread journalistic prevalence at least
—finds no vestige of support from the actual facts of 1930.
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This equality in relative total breeding performance be-
tween foreign-born and native white women as groups, is,
however, in part a consequence of a distorted age distribu-
tion of the former group.

Mothers falling in ages between 20 and 34 years, inclusive,
produced 72:6 per cent. of all the live births in 1930, and
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Fic. 14. The relationship between women aged 15—49 years, inclusive
(solid bars), and live births to women within the same age limits (cross-
hatched bars) in 1930, by age.

native white mothers within the same age limits produced
over half (56-55 per cent.) of all the live births. But of all
the potential mothers only 46-08 per cent. fell within the
age limits 20-34, while the native white potential mothers
within the same age limits constituted but 36 per cent. of
all potential mothers. It is thus evident that the women
between 20 and 34 years of age were contributing to the
live births of the year considerably in excess of their pro-
portionate representation in the population. This excess
is greatest in the age period 20-24 years. It is in that quin-
quennium that American women, taken as a whole group,
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exhibit the highest tide of their reproductive activities. It
is in these 15 years of life between 20 and 34 that the largest
proportion of women permit themselves to be transposed
from the category of potential to actual mothers.

In no other age class outside of the limits 20 and 34,
either earlier or later, are the percentages of live births as
great as the corresponding percentages of potential mothers.
In other words, in the outlying age classes the proportionate
numbers of actual mothers are in defect, as compared with
those of potential mothers. Physiology and prudence are
undoubtedly the major elements in producing this defect.

The age distributions of the several nativity-race (colour)
groups are evidently quite different. Among the native
whites the highest proportion of women aged 15—49 years,
inclusive, is found in the youngest age class (15-19 years).
In the succeeding age classes the numbers of native white:
women become progressively smaller. The age distribu-
tions of the Negro and ‘Other Races’ women are, with some
irregularities, similar in form to that of the native white
women. But the age distribution of the foreign-born white
women is widely different from that of any of the other
groups. Starting with the lowest number in the 15-19 age
class, the proportionate numbers rise progressively in each
age class to a peak at 35—39 years, and then decline slightly
in the next two age classes. This distorted age distribution
curve for the group of foreign-born white women is pre-
sumably a consequence of the operation of the restrictive
features of the present immigration law.

Each of the contour surfaces defined in Tables 16 and 17
is self-contained and independent—that is, relates exclu-
sively to its own defined universe of discourse. They have
not so far been numerically interrelated to each other.
What is now wanted to complete the picture is a nativity—
race (colour)-age contour surface of fertility (or expressed
reproductivity). That is provided in Table 18.

The manner of construction of Table 18 and its meaning
will be made clear by the following description. Using a
single cell, to make the description precise and concrete,
in 1930 in the Registration Area there were 71,619 live
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births to foreign-born white mothers aged 25-29 years
inclusive, and there were in the same area and year 502,264
foreign-born white women in total. 71,619 X 100/502,264
= 14-26 per cent., the figure entered in the corresponding
cell of Table 18. This means that in 1930—neglecting the
slight error consequent upon the occurrence of multiple
births—14-26 per cent. of all the foreign-born white women
(single, married, widowed, or divorced) living in the Birth
Registration Area and aged 25—29 years inclusive produced
a live birth within the year, and that 85-74 per cent. of the
so-defined women did not produce a live birth in that year.
In other words, and again excepting the error involved in
multiple births, the figures of Table 18 show the chances
in 100, on the basis of the experience of 1930 only, that a
woman of specified race (colour) and age status will pass in
a particular year from the category of potential mother over
into the category of actual mother of a living child.?

TABLE 18

Nativity-race (colour)-age contour surface of female fertility based
upon the experience of 1930 in the U.S. Birth Registration Area as

then defined
Native Foreign-born Weighted
Age of mother whites whites Coloured means
15-19 439 519 8-37 489
2024 12°33 14+67 12°19 1246
25~29 1177 1426 9-07 11-70
30-34 864 1053 726 875
35-39 546 6-s59 489 5'59
4044 211 2'53 197 2-18
45~49 021 027 035 024
Weighted means 7-02 6-99 723 ( 7-04

The significance of the figures of Table 18 having been
made clear, the results worthy of note may be discussed. -
Taking the women of all ages from 15 to 49 inclusive as
whole groups it appears that there is no substantial differ-
ence in weighted mean group reproductivity rate between
native white, foreign-born white, and coloured groups.
On the average about 7 per cent. of the potential mothers
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in each of these groups became actual mothers of live
babies in 1930. But while the differences between the
nativity-race (colour) groups as wholes in mean relative
fertility are absolutely too small to be of any practical
importance, some of them are statistically significant in
comparison with their probable errors. This is not the
case for the native and foreign-born white groups, where
the difference is %702—6-99 = 0-03+0-01, which can
hardly be regarded as certainly statistically significant.
Taking the figures at their face value, however, the weighted
mean relative fertility of the coloured group as a whole is
significantly higher than that of either the native or the
foreign-born white group, the differences being respectively
7-23—%02 = 0-21+001 and #%23—6-9g9 = 0'24-+0-0I.
Both these differences are more than 20 times their probable
errors. But one feels that the point is really academic,
because it still remains the fact that these differences in
means are too small to be of any particular importance,
and furthermore the figure for the coloured suffers from
an intrinsic disability that cannot be precisely resolved,
as has been noted above. The really impressive fact appears
to be that these nativity-race (colour) whole gr-up weighted
mean relative fertilities turn out so nearly zi:*e as they do.

An interesting statistical paradox is prcsented by the
fact that while the age specific relative live-birth fertilities
of the foreign-born whites are, for every single age group
from 15-19 years through 4549 years, higher when taken
separately than those for native whites, the mean relative
fertility of the foreign-born whites as a whole group is
slightly lower than that of the native whites as a whole
group. The explanation is found, of course, in the dis-
torted age distribution of the foreign-born white potential
mothers, and, in consequence, of the foreign-born white
actual mothers.

A similar though less marked paradox is found in the
comparison of the total group and age specific relative
fertilities of coloured and both sorts of white groups. In
only two age periods (15~19 years and 45—49 years) are the
age specific relative fertilities of the coloured greater than
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those of the whites. Yet as a whole group the coloured
exhibit a significantly higher weighted mean relative fer-
tility than that of either white group. This, again, is in part
a consequence of peculiarities in age distribution.

In 1930 the conversion of potential capacity for mother-
hood into actual motherhood reached its highest peak among
the foreign-born white women aged 20-24 years. For all
three nativity—race (colour) groups it is in this age period
that relative fertility is highest. The much higher relative
fertility of the coloured group in the youngest age period
(15-19 years) is noteworthy. The excess reproductive
performance of the coloured in this age period over both
white groups is, of course, certainly significant statistically.
The difference between coloured and foreign-born whites
is 8:37—5'19 = 3-18 044 or more than 7 times its
probable error. The difference between coloured and
native white groups in this period is still larger, and its
probable error smaller.

We have seen that the white and the coloured women in
the United States potentially capable of reproduction were
reproducing in 1930 as whole groups in almost exact pro-
portion to their representation in the population. Also
their weighted mean relative fertilities, on a live-birth basis,
were, for the groups as wholes, nearly equal. These facts
present a pretty set of logical difficulties when they are
considered relative to the practice of birth-control in the
population. Consider first native white and coloured
groups. The evidence from general experience and obser-
vations, as well as from specific investigations (Pearl, 36)
to be discussed in some detail in a later chapter of this
book, is that Negroes attempt contraception much less fre-
quently, and are less efficient about it when they do, than
whites in the American population and especially native
whites. Yet, as" Table 18 shows, as a group, with a not
seriously different age distribution, the coloured women
exhibit a weighted mean live-birth fertility that is only
a little higher than that of the native whites. Furthermore,
rather precise and trustworthy evidence already discussed
in Chapter I indicates that in the complete absence of
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contraceptive effort and of diseases of reproductive organs,
the net natural fertilities of whites and Negroes are substan-
tially identical age for age. Now, actually, the coloured group
in the present material, between the ages of 20 and 44 in-
clusive, shows lower age specific live-birth fertilities than
the native whites (Table 18) in spite of the fact that birth-
control is practised far less.*® Perhaps the greater preva-
lence of venereal disease in the Negro population—an
undoubted fact—is the explanation. But also it is just barely
possible that in numerically large population groups, as.
these under discussion are, birth control in either whites
or coloured may not be playing as important a role in
determining the general levels of expressed fertilities as it
is currently supposed to be. Perhaps other fundamental
biological factors are equally or more important. Relative
frequency of marriage will not greatly help here in endeavour-
ing to solve the riddle, because the Negroes are not so much
hampered in reproductive activities by pre- or extra-marital
taboos as the native whites. The problem is, in the present
status of available data, insoluble at this time. But the
logical dilemma is clear. Two large groups of wnmen, both
potentially capable of reproduction, and bo*": ‘,aving sub-
stantially the same sort of age distribution, exhibit as whole
groups about the same mean relative fertility, yet one prac-
tises birth-control very much more, and more effectively,
than the other.

Consider next the native and foreign-born white groups
relative to contraception. It has already been pointed out
that one of the chief reasons why they show, as whole
groups, about the same mean relative fertility is found in
the distorted age distribution of the foreign-born women.
So that need not be discussed further. Presumably, on
currently prevalent views among population students, all
or nearly all the superiority of the foreign-born in age
specific fertilities over the native shown in Table 18 is to
be explained by less contraceptive effort among the foreign-
born women. Undoubtedly there is less, and what there is
is probably less effective. Accepting this temporarily as a
fact, for the sake of the argument, the differences between
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the two sets of age specific fertilities should then theoreti-
cally be a rough measure of the net effectiveness of the
more prevalent and better contraception of the native
whites. Let us examine the figures. To facilitate the exami-
nation and comparison we define:

Percentage A = [Native white age specific fertility (Table 18)] X
roo/Foreign-born white age specific fertility (Table 18).

Percentage B3’ = [Age specific median pregnancy rate of white
women practising contraception most intelligently] X 100/Age
specific median pregnancy rate of white non-contraceptors.

Percentage C3' = [Age specific median pregnancy rate of white
women practising contraception most intelligently] x 100/Age
specific median pregnancy rate of white women practising con-
traception least intelligently.

‘We then have:

Age class 15-1g | 20-24 | 25-29 | 30-34 | 35-39 | 4044 | 4549
Percentage A 846 840 825 820 | 829 | 834 778
N e’

Percentage C 19°% 498 693 926 | 1254 824

|
Percentage B 113 357 517 729 I 887 1032

It seems at once evident from these figures that the differ-
ences in age specific fertilities between the native and
foreign-born whites of Table 18 (Percentage A) are not at
all of the sort known to be associated with differences in
amount and effectiveness of contraceptive effort in more
precisely controlled and thoroughly studied samples of
American women (Percentages B and C). The relative
differences in fertility between the native and foreign-born
white groups of the present discussion (Percentage A) are
substantially constant for all age periods during reproduc-
tive life. But where the differences in expressed fertility
are known to be associated primarily with differences in
contraceptive practice (Percentages B and C) they are
greatest at the lowest ages, and decrease steadily with ad-
vancing age. This suggests that the nativeforeign-born
fertility differentials of the present material may be in some
really substantial part due to some other factor (genetic or
environmental or a combination of both) than contraception.
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This factor may conceivably be racial, though one inclines
to doubt it, except possibly in a comparatively small degree
quantitatively. Again we are confronted with a puzzle that
cannot be solved with the information at present available,
But judgement may well be reserved until the results set

forth in Chapter V infra have been examined. )

5. The Secular Trend in Actual versus Potential
Reproductivity

How has this matter of actual reproductive performance
as compared with theoretical biological potentiality been
trending in the recent past? A direct comparison of the
1930 results just discussed with an earlier period is not
possible, because the Birth Registration Area in 1920 was
much smaller than in 1930, and in 1910 there was no Birth
Registration Area at all in the United States. What we
have therefore been compelled to do is to compare the situa-
tion as it existed in 1920 in the Birth Registration Area as
then constituted, with the situation in the sz ne group of
states in 1930. That is to say, we have set »..: for 1930 an
area identical with that which was in fact tiie Birth Regis-
tration Area in 1920. This area included the following
states: Connecticut, Massachusetts, Michigan, Minnesota,
New Hampshire, New York, Pennsylvania, Vermont, Dis-
trict of Columbia, Maryland, Indiana, Kansas, Kentucky,
North Carolina, Ohio, Utah, Virginia, Washington, Wis-
consin, California, Oregon, South Carolina, and Nebraska.

In these states there were in 1920 approximately 16-27
million women aged 15—49 years inclusive, and they pro-
duced in that year some 1:48 million live births, in round
numbers. Ten years later, in 1930, the number of women
15-49 had increased to 19-43 millions approximately, the
increase of 3-16 millions in round numbers being 19-4 per
cent. These women produced in 1930 a total of 1-36 million
live births. The expected increase in live births in 1930
over 1920 for these states, since the number of potential
mothers had increased by 3-16 millions, turned out to be.
not an increase at all but a decrease. Actually in these
states 125,091 fewer babies were born alive in 1930 than
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had been in 1920. So the reasonably to be expected in-
crease of 19-4 per cent., on the assumption that the women
of 1930 went about their reproducing as effectively as the
corresponding cohort of women in 1920 did, was turned
into a deficit of 8-4 per cent. This state of affairs was partly
due to a change in the age distribution of the respective
cohorts of potential mothers. In 1920 50-09 per cent. of
the 15—49 year-old cohort fell within the age period 1529,
the years when reproductivity is highest. But in 1930 the
percentage of women in the 15—49 cohort who fell in age
between 15 and 29 had dropped to 4874. This circum-
stance clearly might reasonably be held responsible for
some of the observed decrease in reproductivity in 1930.
But it is evident that the shift in age distribution was not
great enough to account for more than a small part of the
drop in expressed fertility.

The decline in manifested fertility in these states be-
tween 1920 and 1930 was relatively great, as can be indi-
cated in another way. If the 19-43 million women of ages
15—49 years, inclusive, of 1930 had performed reproduc-
tively just exactly as well as the 1920 cohort of potential
mothers actually did—no better or no worse—there would
have been expected 1,772,173 live births in 1930. Actually
there were 1,359,222. So then the real fertility loss was of
some 412,951 potential living births that did not occur.
The small shift in age distribution of the cohort of potential
mothers of 1930 as compared with 1920 cannot possibly
account for more than a small part of so major a deficiency
as thisw

There is another respect in which the 1930 reproductive
performance differed strikingly from that of 1920. It will
be recalled that in the preceding section it was shown that
in the United States as a whole (with Texas and South
Dakota alone omitted) each nativity—race (colour) group
reproduced in 1930 in virtually identical proportion to the
representation of potential mothers aged 15-49 years in
the population. In 1920, as judged by the areas that can
be compared, this was not so. The differences in this
respect are portrayed graphically in Fig. 15.
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From Fig. 15 it is seen that in 1930 in the defined area
the several nativity-race (colour) groups were reproducing
in almost exact proportion to their representation by poten-
tial mothers in the population, as was earlier shown to be
the case for the country as a whole. But in 1920 the native
white potential mothers were producing proportionately
fewer live births than their representation in the population,
while the foreign-born white and coloured groups were
producing proportionally more live births than their popu-
lation representation. The difference was considerable for
the foreign-born whites, but small for the coloured group.
There is to be seen here one broad demographic result of
the operation of the present immigration law. It is clearly
producing one of its intended effects, namely to raise the
proportion of native-born whites in the United States popu-
lation.

With this broad view of the change in manifested fer-
tility between 1920 and 1930 the stage is set for a more
detailed analysis. To that end Table 19 is presented. This
table corresponds in its structure and met*.0d of computa-
tion to Table 18 discussed in the precec-ag section. That
table gave the distribution of female fertility in 1930 by
nativity, race, and age for the whole Birth. Registration
Area for 1930. Table 19 gives the corresponding distri-
butions for an aggregate of 23 states in 1920 and the same
states in 1930.

It is evident from Table 19 that the decline in fertility
between 1920 and 1930 in this huge population aggregate
was sweeping in its incidence. Every age period and all of
the nativity-race (colour) groups shared in it—some more
and some less, but all were involved. The secular change
was smaller in the native white group than in any other.
While in the aggregate 8-42 per cent. of the 15—49 year-~old
cohort of native white women produced live births in 1920,
only 6-94 per cent. of the corresponding 1930 cohort did.
This is a relative drop of 18 points, taking the 1920 perfor-
mance as 100. The decline was greater in the coloured’
group (largely Negro). There, in the aggregate, g-g1 per
cent. of the 1920 cohort produced live births in the year,
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as again_st 7-27 per cent. of the 1930 cohort. The relative
decline is 27 points. But it is the foreign-born white group
that exhibits the greatest change. There 117 women out
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F1G. 16. The trend of fertility in 23 states in the United States between

1920 and 1930, as indicated by the percentages of potential mothers who
became actual mothers in those years. Further explanation in text.

of each roo in the cohort produced a live baby in 1920,
while only 7-1 out of each 100 did so in 1930. The relative
fertility decline on a 100 point scale was 39.

These fertility declines are shown graphically in all their
details in Fig. 16. This diagram is plotted to an arithlog
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grid, so that the slopes of the lines may throughout be
validly comparable visually. The trends of the separate age
groups are shown as solid lines connecting solid circles.
The trend of the weighted means of all ages together is
shown in each case by a dash line connecting crosses.

Fig. 16 makes clear a number of significant points. In
the first place, it shows the striking difference between the
coloured (overwhelmingly Negroes) and the whites in the
pattern of their reproductivity. The coloured do the bulk
of their reproducing at earlier ages than the whites. The
15-19 year trend line in the white panels lies above only
the 4044 year and the 4549 year lines. But in the coloured
group this 15-19 year line not only lies higher on the grid
than in any other group, but is also higher than their own
35-39 year line, and in 1930 even than the 30-34 year line,
Furthermore, the 2024 year trend line in the coloured
group lies well above the 25—29 year line, while in all other
panels these two lines fall very close together. In their
prompt beginning of reproduction after the biological capa-
city has been established the Negroes approach more
closely the infra-human animal pattern than do the whites.

Turning now to another aspect of Fig. 16 (and Table 19)
itis seen that the decline of fertility between 1920 and 1930
tended to be relatively greater with advanc.ng age of the
women. In all panels the slope of the 15-19 year.line is
strikingly less steep than that of any of the others. In
general, as we go up in age, the slope of the lines gets
steeper. This is a very significant point. Another one
already noted is that the native white group showed the
smallest decline in fertility between 1920 and 1930, the
coloured group the next greater, and the foreign-born
white the greatest. :

Now these two broad results, taken together, present
interesting material for thought in connexion with the basic
problem of the statistical effect of contraceptive efforts, as
actually made, upon general population trends. If it be
assumed, as it often is, that contraception is the major
cause, if not the sole significant one, in producing the
observed decline in fertility it logically is suggested from
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the data of Table 19 that the coloured women in this
rather huge sample that we are dealing with practised
contraception more, and more effectively than did the
native whites in the United States between 1920 and 1930,
because their manifested fertility declined more in the
period. There was substantially no change in the age dis-
tribution of women aged 15—49 years in the coloured group
between 1920 and 1930—certainly no change of a magni-
tude even remotely capable of causing the observed fertility
decline. But the idea that the Negroes in these 23 states
increased the prevalence and efficiency of their contracep-
tion in these ten years more than the native whites did is
simply a quaintly preposterous one. Any one who would
entertain it does not know much about the general
psychology or the sex mores of the Negro population. The
general experience of birth-control clinics in America, and
especially of those operating in the south or the border
states below the Mason and Dixon line, has led them almost
unanimously to the conclusion that it is practically a waste
of time to instruct the great mass of the Negro population
in contraception by any of the techniques now available.
No informed person would deny, and least of all the writer,
that contraception is potentially a powerful agent for dimi-
nishing group fertility, but the notion that it has been a
major factor up to the present time in causing the decline
in fertility of the American Negro group, as a whole dermo-
graphic unit, is simply abhorrent to plain common sense.
The main burden must surely be placed somewhere else
than upon birth control so far as concerns the Negroes.
Theoretically it can be argued, and has been by persons
not familiar at first hand with the actual situation, that in
1920 the native whites under discussion were already
familiar with and to some extent actively employing con-
traceptive techniques (which was true) while the Negroes
as a group in 1920 were not using contraceptive techniques
to any appreciable extent (which again was true). These
persons then argue that because of these facts the native
whites in 1920 were relatively farther along on their de-
clining slope of fertility than the Negroes were on theirs.
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It is then further argued that even a small increase in
contraceptive cffort and efficiency on the part of the
Negroes between 1920 and 1930 would be expected to
produce a greater decline in their expressed fertility than
would a larger increase in contraceptive effort and efficiency
on the part of the native whites upon their (the whites’)
fertility. Due consideration must, of course, be given to
this argument, but it would be a mistake to give too much
weight to it. As will be shown in Chapter IV infra (Table
32) in 1931 and 1932, in a substantial sample of urban
Negroes (who are on the whole admittedly the most ad-
vanced portion of their race socially and educationally) only
17 per cent. were making any contraceptive effort at all, as
against 45-9 per cent. of urban whites. Furthermore, the
contraceptive efforts actually made by the Negroes were, on
the evidence (Pearl 36), far less physiologically effective than
those of the whites. If one considers the whole Negro group
(urban and rural together), as do Table 19 and Fig. 16, it is
at the best difficult, and to the writer wholly impossible, to
believe that such small increase in contraceptive effort among
the Negroes as may have occurred between 1920 and 1930
can have caused absolutely and relatively greater declines in
expressed fertility in that group than appeared in the same
time interval in the native white group.

Consider next the following facts. In all of the panels
(groups) of Fig. 16 the 15~19 year age group showed the
smallest decline between 1920 and 1930, and the 4044

. year and 45—49 year age groups the greatest declines. Now,
on the prevailing assumption that contraception is the
major factor involved, can it be justly supposed that in
these years the women aged 40 and over increased the rela-
tive prevalence and efficiency of their contraceptive efforts
from two to four times more than did the young things aged
15-1q years, just starting in upon the pleasant but hazard-
ous business of practical sexuality? I do not think so. This
is an expression of opinion only, and to be understood as
such. Because of lack of data it is impossible to bring for-
ward statistical proof that it is valid. But I venture to express
it because general observation, experience, and study of
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relevant facts, even though they are not capable of precise
statistical formulation, convinces me that it is sound. In
part this opinion is based upon the sort of information
contained in such works as those of Bromley and Britten
(38) and of Yule (20).

6. First Births

Useful information as to patterns of reproductivity may
be derived in other ways than those so far considered, and
to some of these we may now turn.

In the course of an investigation of the parity order of
births®? (Pearl, 37) particular attention was paid to first
births. Other factors being equal, it is generally true for a
given population and time that a declining crude birth-rate
has associated with it an increase in the proportionate
number of first births to all births. This relationship is to
be expected in a population where the practice of contra-
ception is prevalent and increasing, because under such
conditions women tend after their first successful pregnancy
either to have no more at all, or only after a greater lapse of
time than would be the case if reproduction were wholly
unrestricted. Such procedure naturally tends to weight the
births of any particular year unduly heavily with first births.

" In Fig. 17 are shown the percentages of living first births
to all live births in xg30 by age, nativity, and race (colour).

The first thing that strikes the eye from the most cursory
inspection of Fig. 17 is the regularity of the expected decline
in the proportion of first births to all births with advancing
age of the mothers. Obviously, practically all births to
mothers aged 10-14 years must, in the nature of things, be
first births. But in the next age period, 1519, the percent-
age of first births drops to about 8o, and in the third age
period, 20-24, generally fewer than a half of the women
bearing offspring in 1930 were delivering their first products
of conception.

It is evident from Fig. 177 that the curves for native and
foreign-born white mothers are closely similar through-
out their extent (except for the 50 and over age groups
where the observations are necessarily very meagre). It is,



126 HUMAN AND ANIMAL REPRODUCTIVE PATTERNS

however, somewhat unexpected to find at the height of the
reproductive period (ages 20-24 and 25—29) that the curve
for the foreign-born lies above that for the native women,
indicating a higher proportion of first births. The curve for
coloured first births (almost entirely Negro, of course) differs
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considerably and systematically throughout its course from
both of the white curves. The coloured women reproducing
in 1930 exhibited generally a smaller proportion of first
births than the whites, throughout the age range.

If we consider the proportion of first births to all births
for mothers of all ages taken together some interesting and
significant race (colour)-nativity differences appear. In
general, the native white mothers exhibit a higher total pro-
portion of first births than either the foreign-born white or



HUMAN AND ANIMAL REPRODUCTIVE PATTERNS 127

the coloured mothers, and in turn the foreign-born white
mothers a higher proportion than the coloured. The differ-
ences, with their probable errors, are shown in the following
tabular arrangement.

Differences in percentages of first births

Diff. =
P.E. Diff.
Native white live minus foreign-
born white live . . . (33:38—2434) = 9-041o0-07 129
Native white still minus foreign-
born white still . . . {(40°15—2293) = 17°224+039 44
Native white live minus coloured
live . . . . . (33:38—28-98) = 4404007 63
Native white still minus coloured
still . . . . . (40'15—31°35) = 8-Boto28 31
Coloured live minus foreign-born
white live . . . . (28-98—24'34) = 4'64-+o009 52
Coloured still minus foreign-born
white still . . . . (31°35—2293) = 8424043 20

There can be no doubt about the statistical significance of
these differences. They are, in each case, many times larger
than could reasonably be expected to arise from errors of
sampling. The apparent paradox that while, as is shown
clearly in Fig. 17, the curves for native and foreign-born
white mothers are rather close together throughout their
course, the foreign-born mothers as a whole group have g
per cent. fewer live first births than the native mothers, is
explained by the differential weighting consequent upon
the distorted age distribution of foreign-born white females
in 1930 already discussed in the preceding section.

In each age group, and in each nativity—race (colour) class,
first still-births form a higher percentage of all still-births in
the class than do first live births of all live births. This
result would reasonably be expected because of the known
greater difficulties and hazards of pregnancy and labour in
the primipara as compared with the multipara. These
reflect themselves in part in the foetal mortality recorded
statistically as still-births. The differences between the live
and still-birth percentages of first births are generally
greatest in the native white mothers and least in the coloured
mothers, with the foreign-born white mothers falling some-
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what nearer to the coloured in this respect than to the native
whites. Paradoxically, the percentage of first still-births to
all still-births (for mothers of all ages taken together) in the
foreign-born white group is smaller than the percentage of
first live births to all live births in the same group (for
mothers of all ages taken together), even though in each
separate age group the first still-birth percentage is higher
than the corresponding first live-birth percentage. This,
again, is a consequence of the differential weighting arising
from the distorted age distributions of foreign-born white
mothers, and especially of mothers producing still-births.

If man as a species operated in his reproduction as do
other mammals in a state of nature, uninfluenced by any
variables other than the strictly biological ones of innate
fertility, unhampered sexual desire, and environmental
opportunity, it would be expected that first births would be
concentrated in a relatively narrow range of age of mother
(or father) following rather closely after the establishment of
the physiological capacity to reproduce, at or soon after
puberty. Actually, from reasons of tradition and custom,
education, prudence, artificial alterations of the normal
functioning of the reproductive mechanism, and various
others, the observed reproductive performance of the
human species departs widely from the pattern of going
away from the starting barrier of reproductior: that prevails
in lower animals. Just how wide this departure was for the
American women reproducing in 1930 is indicated graphic-
ally in Fig. 18. The graphs of Fig. 18 are ended in each
case a half space beyond the 40-44 years age interval, for
the reason that on any scale of feasible plotting the frequen-
cies in the two age classes above 45 years would not be dis-
tinguishable in the reduced cut.

Consider the first births of Fig. 18. It is at once evident
that the coloured mothers of 1930 conformed much more
closely to the lower animal pattern of first birth distribution
by age than did either the native or foreign-born white
mothers. The peak of first births in these coloured mothers
fell in the age period 15-19 years, or, in short, as soon as
physiologically possible (on a quinquennial age scale) after
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puberty. The coloured curves then quickly drop so that less
than 1o per cent. of all the first births of the year, either live
or still, were produced by mothers in the age period 2529
years. Furthermore, among the coloured the live- and still-
birth relative frequency curves are very close together
throughout their courses. In other words, among these
coloured mothers still-births occurred at all ages in a nearly

Lo, Lrva Bimras
Disrmvrion o/ a0/ Likrns ar Ase orflormese {____ _ Srve Bovooes
s Aromiparac
AATIvE Winre Morners Lorsien-Born Whnre Morners \ Cocorzo NMorneas
o w930 w 1930 ,l w /930
IF  Aumipares "
o A Primiparee
/\
2y 7\
s. 7\ Muttparae
~ Jof- \ 7~ A
] Multiporac ! N (rttperae
§ = ! / \ N
§.1 AT / % Y R
o -~
2 ! N ! \ \
! \ I AN, A
s 4 1 ! \ t
g 1 ? \ A Y
” ! \ \\ / \\
N N, g \ 4
N, y ¢ )
s N / N,
S r \\ Y
Lo 3 } IS E EERRY . - | A S DA N e
75 20 25 30 35 o ’”" 20 o~ 20 25 50 35 70

25 J0 5 -0
Age of Motther (Vears)

Fic. 18. Percentage frequencies of primiparous and multiparous births
’ by age of mother.

constant proportion to the number of live births at the same.
ages.

Both the native and foreign-born white women repro-
ducing in 1930 had the peak of their first births in the age
period 20-24 years. The live- and still-birth curves in both
white groups come down after age 20—24 at a more gradual
slope than do those for the coloured mothers. There is a
characteristic difference in this respect between the live-and
the still-birth curves; the latter rise to the peak, and par-
ticularly descend from the peak, with a more gradual slope
than the former. Generally speaking, the proportion of first
still-births before mother’s age 30 to all first still-births tends
to be smaller than the proportion of first live births before
mother’s age 3o to all first live births. This relationship is
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reversed after age 30. While these relations are true of all
the nativity—race (colour) groups they are least pronounced
in the coloured and most so in the foreign-born white, with
the native white in an intermediate position. The risk
of a first pregnancy ending with a still-birth rather than
a live birth, appears, in short, to increase as the woman’s
first pregnancy is postponed later and later in her fecund
period.

The relationships of first births under discussion may
be more precisely comprehended quantitatively from the
figures of Table VIII of Appendix I. Therein are given the
biometric constants for age of women-mothers in 1930,
separated into two groups, viz.: (@) primiparae (parity I)
and {b) multiparae (IT and higher parities).

One half of all the coloured women who had first live
births in 1930 were under 19} years of age. One half of all
the native white mothers producing live births in the same
year were under 22} years of age. This is a significantly
higher median age (by 3-020-4-0-014 years) but still abso-
lutely a fairly low one, considering the white mores in the
United States relative to education, marriage, &c. The
median age of the foreign-born white mothers producing
first live births in 1930 was considerably higher than in
either of the other two nativity—race (colour) groups. Half
the foreign-born white primiparae (bearing live offspring)
were over 24-8 years of age. This reflects the relative
scarcity of young females in the distorted age distribution
of the foreign-born, to which allusion has been made
before.

One half of all the coloured women who produced their
second or higher order live births in 1930 were over 27
years (approximately) of age, while one half of the similarly
parous native white women were over 29 years of age. The
corresponding figure for the comparable foreign-born white
women was approximately 32 years. The spread between
the median ages of primiparae and multiparae, as groups,
was, in other words, from 6-223 4-0-007 years in the case of
the native white women, through 7-0504-0-021 years in the
foreign-born white women, to 7:5974-0-018 years in the
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coloured women, so far as concerns live births only. For
still-births the figures would be substantially the same.
These spreads reflect the comparative group failure of such
higher age reproductivity.

In all three race (colour)-nativity groups the mean and
median ages of primiparae beanng still-born offspring as
the first product of their reproductive efforts are higher than
the mean and median ages of primiparae bearing live babies.
These differences are not very large absolutely, but without
exception statistically significant. The result is presumably
a biometric reflection of the well-known fact that geperahv
speaking, the older a woman is when she starts reproducing
the greater the difficulties she encounters in her first preg-
nancy and its resulting lahour.

The variation in age of women produr‘mg their first
births, as measured by the standard deviatior: {whick on the
whole seems the fairest index of relative as well as absolute
variability for the present material and Fragestellung, is
greatest in the r’oreign -born white group, less in the native
white group, and least in the colaurm group. Tested by this
criterion the white women are farther removed from the
normal lower mammaiian pattern of reproductivity relative
to age, while the coioured women are significantly nearer to
it. The differences are, bv many times their probable errors,
statistically significant. The coloured (chiefly Negro) group
has its first babies more promptly after menarche than the
whites, and its component members are more uniform
(less variable) in this behavicur characteristic.

While, as we have seen, the coloured primiparae are the
least variable in age (as judged by the standard deviation} of
any of the race (colour}-nativity groups, the coloured multi-
parae are the most variable, confirming from another angle
the conclusion reached above that this coloured group
approaches most closely of the three to the lower mamma-
lian reproductivity pattern. Theynot only start reproducing
promptly after the menarche, but they scatter their total
reproducing more generously, and more nearly evenly over
the possible age span.

Because of the changing constitution of the Birth Regis-
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tration Area prior to the most recent years it is impossible
to make any exact comparison between the proportion of
first births to all births in 1930 and any earlier year. But for
its suggestive value in roughly indicating the general trend
of events in regard to thisimportant aspect of reproductivity
Table IX of Appendix I has been prepared. This gives for
the Birth Registration Areaasconstitutedin 1920and in 1930,
the percentages of live first births to all live births, by age,
nativity, and race (colour). From the data of Table IX there
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has been prepared Fig. 19, which shows graphically the
trend of the differences in proportions of first births over
the ten-year period.

In so far as the data may be relied upon to give an
approximate idea of the trend in reproductivity that took
place between 1920 and 1930, it is evident that there was
relatively little change, on the whole, in the percentages of
first live births to all live births in the native white and
coloured portions of the population. What little change
there was indicated a slightly higher aggregate proportion of
first births in 1930 than in 1920 in these two elements of
the population, though in many of the individual age groups
the difference wasin the other direction. This paradox arises
because the differences in age distribution of the mothers in
1930, as compared with those of 1920, were sufficient to
offset the small changes in first birth proportions in in-.
dividual age classes. In the case of the foreign-born whites,
however, the changes were larger in amount. In this part
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of the population the percentages of first births to all births
were markedly higher in 1930 than in 1920, both in the
aggregate, and in the separate age classes.

It is of some interest to compare the figures on primiparity
among the women reproducing in 1930 in the U.S.B.R.A.
with more or less similar data from the literature. Inastudy
of 1,108 pregnant women who attended the Stockport
(England) antenatal clinics, taken without ‘selection of cases
as to social circumstances or as to parity’, Reid and Mac-
kintosh (37) present figures from which we calculate that
39-7 per cent. of the pregnancies, taking all ages of mothers
together, were of parity I. This is substantially the same as
40°154-0-15 per cent. for the native white mothers of the
present study bearing still-births in 1930. On the other
hand, Sundin (09), in a study of 335 women in his private
practice in Lund (Sweden), records data showing 25-5 per
cent. as of parity I, a figure falling between 24-344-0-06
per cent. for our foreign-born white mothers of live births,
and the 28-981-0-06 per cent. for our coloured mothers
of live births. An analysis of the data in Kennedy’s (33)
very careful and thorough study of Edinburgh hospital
records makes it possible to set up the following more
detailed comparison of percentages of first parities to all
parities:

U.S.B.R.A., Total whites, | Edinburgh Hospital

Age class 1930, live births 7 records (Kennedy)
Under 25 55°5 . 63-8
25-34 197 v 288
35-44 55 ! 18-8
45 and over l 26 I 99

These figures suggest that the higher Edinburgh per-
centages probably reflect in part the selective tendency for
women to have their first births in hospitals, in a higher
proportion of cases than in subsequent parities. This
tendency is well known. In the first 1,000 confinements in
the then newly opened Sloane Maternity Hospital in New
York, McLane (91) reported that 54-7 per cent. were first
pregnancies. This is much higher than any of the percent-
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ages of primiparae (all ages together) in the general popula-
tion. It is of interest to note that Peckham in 1936, or 45
years later, reported that 547 per cent. of the general
obstetric clinic population of the Johns Hopkins Hospital
were primigravidae.

Two other, and somewhat extreme, examples may be
given to illustrate the fact that selection of groups of women
:relative to a wide variety of conditions and circumstances
may alter greatly the proportionate amount of primiparity
observed in the group, away from general population figures.
The first example illustrates how pathological factors may
be related to parity distributions. The percentages of I-para
wornen are generally, for all groups and practically all age
classes, higher among the mothers producing still-births
than among those producing live births. Difficulties and
disturbances of pregnancy generally occur more frequently
in proportion among primiparae than among multiparae.
Greenhill (26) reported that of 78 cases of eclampsia occur-
rmg among 29, 587 obstetric patients 73-1 per cent. were
primiparae. A wholly different sort of selection is involved
in and implied by the processes that assemble together as a
statistical group the clientele of a birth-control clinic.
Robishaw (36) reports that of 4,000 women admitted to the
Maternal Health Clinic of Cleveland, Ohio, 3,616 had been
pregnant one or more times when admitted. Of these 3,616
women 491, or 13-6 per cent., had been pregnant once only.

7. Age Patterns of Reproductivity

Having seen how the pattern of human reproductivity
departs in respect of the production of first births from the
lower animal scheme both as regards the time relations
relative to puberty and the variability in age, we may turn
to a consideration of the age pattern of total human
reproductivity.

The biometrfc constants for the distributions of all
births of all parities relative to age of mother are shown in
Table 2o0.

It has been pointed out above that, according to the
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normal pattern of reproduction among the mammals lower
than man, it would be expected that the mean age of
mothers of first births would be only a little above the mean
age at puberty or menarche (taken as the beginning of the
physiological possibility of reproducing by the female).
Further, it would be expected that the amount of variation
in the mother’s age at first birth would, on the lower animal
pattern, be small. Let us now examine more precisely into
the question of the degree of departure, quantitatively, of
the present-day human pattern of reproduction from this
more primitive mammalian pattern.

'TABLE 20

Biometric constants for age of mothers of all births of all parities in 1930

I Native white Foreign-born white

Constants for All All Al I All

mother’s age | live births still-births live births still-births
Mean (years) . i 27'1024-0003 | 27°930+ 0023 ' 30°3835 %0009 I 32798 1 0°059
Median (years) . 126-2113-0-0c4|26°9514:0'0290 29°934=~0011 | 33-262 0074
St. Dev. (years) 641820002 | 72821+0016; 6:365--0-006! 6-855--0'042
C. of V. (per cent.) |23'682-=0'009 | 26-072 40062 I 20'947--0'022 | 20°gOI +-0"132

Coloured
Constants for All All
mother’s age live births still-births
Mean (years) . | 25670+ 0009 | 25-791 --¢-036
Median (vears) . |24'3343-0'012(24°2394-0'045
St. Dev. (years) . | 6-785:10006| 7°172:+-0'02§
C. of V. (per cent.) | 26-431 40027 | 27:810-+-0°106

It was shown in section 5 of Chapter II that the inter-
group mean age of the human female at menarche was 15-17
years, and the inter-group median age was 15-15 years.
Now if we compare these figures with the mean and median
ages of women having their first births in 1930, as set forth
in Table VIII of Appendix I, we shall get the following set
of differences in years. These differences represent the
time gap, on the average, that American women are exhibit-
ing in their initial demonstration of actual fertility after the
potentiality has been established.
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Average years from menarche to

Group Living first birth Still first birth
Native white 776 8-39
Foreign-born white . 10°31 11-81
Coloured. 5°14 558

From Chapter II it will be recalled that an inter-group
mean value of 31-21 years was reached as the average span
of reproductive life in the human female. Applying this to
the above lag figures it appears that, on the average, the
present-day pattern of human reproduction, as exemplified
by American women who bore children in 1930, exhibits
the following percentages of the total reproductive life span
spent in the period between menarche and the bearing of
the first child.

f Percentage of total reproductive span

between menarche and

Group Living first birth Still first birth
Native white 249 269
Foreign-born white . 330 378
Coloured. 16:5 179

In other words, it appears that, as American women
currently practise reproduction, from roughlx 16 to 36 per
cent. of their total reproductive span elapscs, as an average
figure, between the time they become physiologically
capable of reproducing and the time when their first product
of conception appears upon the scene. While this statement
is confined to American women, as is proper since the data
presented are thus restricted, nevertheless it is quite certain
on general grounds that other populations at similar cultural
and economic levels would show the same general sort of
results as to the time lag in beginning reproduction. Some
countries would at the present time show an even greater
lag than the United States. This delay in getting started at
reproduction in itself accounts in no negligible degree for
the fact that in general human beings are relatively poor
breeders.
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It may be plausibly argued that if women followed the
lower mammalian pattern of reproductivity the average age
of all women bearing children in a particular year would be
at a period approximately half-way between the average
ages at menarche and menopause, neglecting the effect
upon realized reproductivity of the mortality of potential
mothers between these two limits. Actually, this mortality
effect is so small as to be practically negligible so far as
concerns age-parity relations, as will be discussed later. So
as a rough approximation let us say that this mean age
should theoretically be 15-174-(31-21/2) = 3078 years.
Then from the mean values of age of mothers in 1930 we
have the following system of differences:

Difference between theoretical and actual
mean ages of mathers of

Group Live births Still-births
Native white . . —368 —2-85
Foreign-born white . —0°40 +2-02
Coloured. . . —5-1X —~4-99

These are considerably smaller differences, so far as con-
cerns the whites, than were found relative to the departure
from the theoretical mammalian pattern in the case of
average age at first birth. For the coloured group the differ-
ences are of the same order of magnitude in both cases. On
a relative basis the differences are also small, as the following
figures show:

Percentage difference between theoretical
and actual mean ages of mothers of

Group Live births i Still-births
Native white . . —120 i — 93
Foreign-born white . ~ 13 | + 66
Coloured. . . —166 | —162

The implications of these figures, highly approximate as
they must be understood to be, are interesting. So far
as the whites are concerned. the indicated proportional
departure of human reproductive performance from the
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theoretical mammalian pattern is less than a half as much
relative to average age of all breeders at a given time as
relative to age at first birth. This points to a considerable
compensation for the lag in getting started at reproduction
after menarche, as a result of the relatively heavy concentra-
tion of reproductive activity in the twenties. The coloured
group appears to be relatively about as far away from the
animal pattern in one respect as in the other.

The reproductive pattern may next be examined from its
variation aspect. If women followed closely the lower
animal pattern it is clear that the variation in age of mothers
at the birth of their first babies should be of nearly the same
order of magnitude as their variation in age at menarche.

Now the unweighted inter-group average of the standard
deviations for age at menarche set forth in Table 8 supra is
185 years. By the use of this figure and the standard
deviations in age at first birth given in Table VIII of
Appendix I there can be set up the following system of
differences between variation in age at menarche and in age
at first birth, the degree of variation in both cases being
measured by the standard deviation:

Differences in variation in age at
menarche and age at

Group Live first births Still first births
Native white . . 2-86 372
Foreign-born white . 303 405
Coloured. . . 242 285

These figures indicate that the American primiparae of
1930 exhibited on the average much greater variability in
age at their first births than the general average variation
recorded for age at menarche. In this respect the coloured
primiparae, as before, came nearest—though still a long
way off from—the primitive animal pattern of reproduc-
tivity.

How great these differences in variability are relatively:

may be shown by translating them into percentages as
follows:
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Percentage differences in variation in
age at menarche and age at

Group Live first births . Sull first births
Native white . 1546 201°1
Foreign-born white . 1638 2189
Coloured. . . 1308 1541

Thus it is seen that the present practice of American
women in reproduction leads to a variation in age at first
birth that is from 131 to 219 per cent. greater than the
general average variation in age at menarche.

On the primitive animal pattern of reproductivity it is
clear that, except for the influence of a true physiological
decline in innate fecundity and fertility with advancing age,
the variation in age of women at births of all parities taken
together should be of generally the same order of magnitude
as variation in total duration of menstrual life. By taking
the unweighted average of the standard deviations of Table
IV of Appendix I it appears that this latter value may be
taken as represented by a scatter of 5-40 years.

A comparison of this figure with the standard deviations
of Table zo leads to the following system of differences
between the variability in duration of reproductive life, on
the one hand, and in age of mothers of all parities producing
offspring in a particular year, on the other hand:

! Differences in variation of reproductive

span and age of mothers of

Group Live births i Still-births
Native white . . 102 1-88
Foreign-born white . 097 1-46
Coloured. . . 139 177

It thus appears that the women bearing offspring in 1930
were considerably more variable in age at the time of the
event than women in general are in respect of duration of
their total reproductive life span. It seems reasonable to
suppose that whatever progressive diminution in innate
fecundity and fertility with advancing age there may be
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would have the tendency to reduce the variability in age
exhibited by women of all parities bearing children in a
particular year (because it would tend to relative under-
representation of higher as compared with lower ages). If
this is so the differences shown above need no correction on
account of this factor, because as they stand they represent
at least minimal departures from the primitive animal re-
productivity pattern. How great these departures are
relatively is shown by the following percentages:

Percentage differences in variation between
reproductive span and age of mothers of

Group Live births Still-births
Native white . . 189 348
Foreign-born white . 18-0 270
Coloured. . . 257 328

So then it appears that the American women bearing
children in 1930 were from 18 to 35 per cent. more variable
in age than women in general are in respect of the total
duration of the physiologically possible reproductive span.
These are not as large departures from the primitive animal
reproductivity pattern as those exhibited by the primiparae,
but still considerable.

To summarize briefly the discussion in this section it may
be said that the women in the U.S. Birth Registration Area
bearing children in 1930 showed a pattern of reproductivity
widely divergent from that exhibited by mammals lower in
the evolutionary scale, in all respects tested. The diver-
gences were greatest in the performance of primiparae.
Among the nativity-race (colour) groups the coloured came
closest to the animal pattern, so far as concerns primiparae,
and, onthe whole, farthest from it in the respects in which the
behaviour of women of all parities was tested.

8. Adequate Reproduction

Up to this point the discussion has been centred to a
considerable extent about primiparae, with women of other
parities brought in for purposes of comparison. It has been
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shown that roughly from 23 to 40 per cent. of the women
bearing products of conception in 1930 were primiparae,
an obviously high proportion when viewed from the angles
of race survival and population growth. These figures take
on a still more ominous cast when it is remembered that a
definite though not now precisely ascertainable proportion
of these primiparae will never bear any more children. Itis
evident that unless a woman produces more than one child
in her lifetime she is not adequately reproducing even her-
self, to say nothing of her family (self and consort) or her
strain.

Many years ago in discussing reproduction and survival
in the domestic fowl, the present writer (17) pointed out the
necessity of considering mortality before reproductive life
began in appraising net adequate reproductivity, and de-
veloped a survival index number for the quantification of
such appraisal. In recent years this general concept of net
effective reproductivity has been applied by various students
to the human situation. Notably Dublin and Lotka (25)
have been pioneers in developing this field extensively and
accurately. One of their conclusions was that for the popula-
tion constituted as it was in 1920 and with prevailing
mortality rates, there would be required 3-15 children per
fertile married female just to maintain the population at a
stationary level.

On this and other general grounds it seems a fair postulate
to say that if, in a given year, a woman produces her fourth
living child, she may be regarded as having adequately repro-
duced. On the basis of this postulate we may proceed now
to examine the question as to what proportion of the women
of different ages producing live births in 1930 had, with
their performance of that year, completed the demonstra-
tion of adequate reproductivity as here defined.

Tables 8 and g in Pearl (37, p. 9o) show that in round
figures about 29 per cent. of all the native white women
reproducing in 1930 were having their fourth or higher
order birth, counting live births only in both cases, while
about 40 per cent. each of the corresponding foreign-born
white and coloured women were in the same position. In
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other words, over a tenth part more of the women in their
respective classes had attained adequate reproductivity
among the foreign-born white and the coloured groups than
was the case among the native-born whites. Put in another
way, it appears that whereas the native white women pro-
ducing live births in 1930 had 4-05 per cent. fewer fourth
and higher parity births than they did first births, the
foreign-born white had 16-0o1 per cent. more fourth and
higher parity births than first births, and the coloured had
11-28 per cent. more fourth and higher parity births than
first births. The moral of these figures from the popula-
tion viewpoint, both as to quantity (survival) and as to what
the eugenist is pleased to regard as ‘quality’ composition, is
evident without further elaboration.

The age differentials in respect of adequate reproductivity
are interesting. To make the facts more apparent Fig. 20,
plotted from the data of Table g of the writer’s (37) paper is
presented.

The most striking thing about the age distribution of
adequate reproductivity in 1930 is the marked contrast
between the white and the coloured women. While only
just under 8 per cent. of the former in the age period 2024
years were having their fourth or higher parity live birth,
nearly 21 per cent. of the latter were so doing. In the next
higher age class (25—29 years) just slightly under 6o per cent.
of the coloured women had completed their proof of adequate
reproductivity, as against about half as many relatively
among the white women. Over three-quarters of the
coloured women aged 30-34 years were quadriparous or
better in 1930, as against only a little more than half the
white women in the same period. In every age period of
reproductive life the percentage of IV- and higher-parous
women was greater among the coloured than among the
white. The adequate reproductivity age curves of the native
and foreign-born white women did not differ very markedly
from each other throughout their courses.

How did the proportion of adequate reproducers to all
mothers of the year change between 1920 and 1930? Again
a precise answer cannot be given to this question, because
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the registration areas were different in their composition in
the two years. But an examination of the data for the two
years and areas as they existed may be suggestive of trends,
though not exact. Table 21 gives the figures for what they
are worth. ' ;

80 —

Perceritage
3 3
t |

3
T

PERCENTAGES OF
LrvE Biprws v L9290
THAT WERE [fOURTH
LURTHS OR OF HEHER
Pariry Orper

1 1 ] d )
o g 20 25 30 35 40 5 S0

Age of Molrher

F1G. z0. Age distribution of adequate reproductivity, 1930.

/0

The general impression that Table 21 gives is that, in
the aggregate, there was but a slight change between 1920
and 1930 in the proportion of adequate producers among
all mothers of the year, so far as concerns the native white
and coloured portions of the population, while there was
apparently a marked drop in the proportion in the foreign-
born white group. Now the native white group in the
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U.S.B.R.A. of 1920 was probably a very fairly representa-
tive sample of the native white population of the country
as a whole at the time. The same cannot be said of the
coloured group. The most rapidly multiplying elements of
the coloured population (those of the deep south) were
under-represented in the 1920 area, but almost completely
represented in the 1930 area. In the case of the foreign-
born whites there was also a considerable difference in the
composition of the group relative to age as between 1920
and 1930; but the foreign-born white population of the
1920 registration area was probably a fairly representative
sample of the foreign-born white popalation of the country
as a whole at that time.

TABLE 21

Percentages of all live births in 1930 and 1920 (of recorded mather’s age
and parity) that were fourth births or of higher order of parity*

Foreign-born E
Mother's age Native wlute___ white ' Coloured
(years) 1930 1920 17930 1920 1930 1920
10-14 00 o0 o0 o0 o0 oo
15-19 o4 03 o7 06 12 o6
20—24 79 71 80 114 209 173
25-29 29-8 292 246 391 594 5277
30-34 525 532 493 65-6 790 732
35-39 716 729 744 822 | 884 855
40-44 841 849 875 904 933 913
4549 906 go7 922 956 94°5 922
50 and over 763 80-8 893 77'5 854 867
All ages together | 2933 3067 4035 4866 4026 4022

* It is to be emphasized that the comparisons in this table are not exact,
but only suggestive, because of the different composition of the U.S.B.R.A.
in the two years cited.

The question naturally arises as to how it can be that
there can have been- such relatively small changes in the
proportion of adequate reproducers between 1920 and
1930, when in the same period the general birth-rate de-
clined from 23+7 per thousand population to 18-9. The
answer is simple, and in principle precise. The proportions
of adequate reproducers in Table 21 are proportions of
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IV-para women to all women who actually reproduced in
1920 and 1930 (on a live-birth basis in both cases), and to
such women ornly. Those proportions probably did not in
truth change much between 1920 and 1930 (save perhaps in
the foreign-born whites). But, as has been shown in Table
19 supra, the percentages of women potentially capable of
becoming mothers who actually became mothers dropped from
9-12 o 6-99 between 1920 and 1930. In other words, while
the general birth-rate was making a decline of 20 per cent.
in the period, the number of women reproducing at all in
the year relative to the number potentially capable of so
doing declined 23 per cent. This is quite fair agreement.
It furnishes food for thought. To the biologist it seems
clear that in the population of the United States, at least,
there has been no significant impairment of innate repro-
ductive capacity in recent years, if ever, nor any serious
alteration of average parity performance among the women
in the population who choose to reproduce at all, or at most
notbeyond the minimum range of one or two children apiece.
On this point further evidence will appear as we proceed.
In order to give some idea of the comparative significance
of the present-day performance of American women overtly
fertile in a particular year in respect of this matter of ade-
quate reproductivity Table X of Appendix I is presented.
It is not exhaustive, and is not intended to be. Lack of
space compels a selection from the voluminous material
available. The entries have been chosen with the primary
idea of giving some indication of the range of variation in
this respect exhibited by different racial, social, economic,
and pathological groups of human beings, as well as some
indication of how great has been the secular change during
the last century. It is to be understood that in computing
the percentages of adequate reproductivity from data in the
literature all physiologically sterile and wholly childless
matings have been excluded, because that is the situation
relative to the U.S.B.R.A. mothers of births in 1930. The
designations Rep. Inc. or Rep. Fin., appearing in connexion
with each item in the table, have the following significance:
Rep. Inc. means that the total aggregate reproductivity of
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the group as a whole had not been completely finished at the
time of record, because not all the women had passed
the menopause; Rep. Fin. means that the total aggregate
reproductivity of the group had been completed at the time
of record because all the women had passed the menopause.
The items in the table are arranged in descending order of
percentages of adequate reproducers. The dates given in
the first column of the table refer as nearly as possible to
the period in which the group reproductive performance
occurred. The indications here are in some cases rather
rough, the date of publication of the paper cited being the
only specific time record to be had in such cases.

It is obvious that all of the items of Table X are not
strictly comparable with each other. Of the 27 items in the
table, 14 are in the Rep. Fin. category and 13 in the Rep.
Inc. category. This makes, of course, a real difference.
The average (unweighted) percentage of adequate repro-
ducers for the Rep. Fin. items is 67-9 as against 442 for
the Rep. Inc. It will therefore be well not to make com-
parisons across this barrier. But the significant point that
does appear from this table, incomplete and fragmentary
as it is, is found by comparison of the sorts of folk that make
up the end items in both categories. In the Rep. Fin.
category the four groups with the highest percentages of
adequate reproducers (items 1—4 inclusive) are respectively
Tajik women, Russian peasants, foreign-born mothers of
mentally defective children in the U.S.A., and Usbeg
women; in short, either relatively uncivilized people in a
low state of culture or people genetically defective. On the
other hand, the four Rep. Fin. groups with the lowest
percentages of adequate reproducers (items 16, 20, 25, 27)
are Connecticut rural families, Connecticut native-born
Protestant farm women, native-born up-state New York
women, and university professors’ wives; in short, the sort
of people often called ‘the salt of the earth’. The Rep. Inc.
category tells the same kind of story. The four items there
with the highest percentages of adequate reproducers (items
9, 11, 12, 13) are respectively mothers of delinquent boys
in institutions, wives of Yorkshire miners, mothers of
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feeble-minded children, and the foreign-born in New
Hampshire about 40 ycars ago; again, perhaps, not the most
advanced sorts of people conceivable in a social point of
view. On the other hand, the four groups in the Rep. Inc.
category with Jowest percentages of adequate reproducers
(items 22, 23, 24, 26) are respectively native-born New
Hampshire women, French and Belgian noble families,
native white U.S.B.R.A. mothers of 1930, and English,
Scottish, and Irish noble families. In sum, we arrive once
more at the familiar social class differential fertility stopping
place, though the approach has been along a somewhat
different route.

9. Parity Patterns

The question to be discussed in this section concerns
certain aspects of the biometric analysis of the variation
in parity order of births of 1930 relative tc age of mother.
The basic biometric constants have been given by Pearl
(36, tables 15~17 inclusive). Questions to which answers
are desired are of the following sort: Given a group of women
aged 30—34 years, for example, all bearing children in a
particular year, what will be the mean or median parity
order of their births in that year? What degrees of varia-
tion, absolute and relative, wiil they exhibit in parity?
With this material at hand it will be possible, in connexion
with the data already presented, to examine the phenomena
of parity from the alternative and opposite points of view
of variation in mother’s age relative to specific parity, on
the one hand, and variation in parity relative to specific
mothers’ ages (in five-year groupings).

The ‘mean parity orders for live births are shown
graphically in Fig. 21.

The mean (and median) parity orders rise with each age
class of mothers from 10-14 up to and including 45—49.
Prior to the age class 25-29 this increase of average parity
-with age is more gradual; after age 3o the rise is nearly
linear up to 50. The small number of women aged 50-54
years who bore children in 1930 showed, in all nativity—
race (colour) groups lower mean and median live-birth
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parities than the women in the 45-49 year age class. This
is true of any year’s births, so far as I have examined them.
It is a curious fact, perhaps chiefly reflecting a considerably
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FiG. 21. Mean parity order of live births in U.S.B.R.A. by age of mother.

reduced ovulation rate in the women whose menopause is
postponed into the fifties.

The most striking single feature of Fig. 21 is the rela-
tively large superiority in mean parities of the coloured
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group over the native and foreign-born white groups at all
ages (except for the means at 5o and over, where the
coloured fall insignificantly below the foreign-born whites).
The two white groups are not greatly differentiated from
each other at any ages in mean (or median) parity, and
while some of the differences are statistically significant in
comparison with their probable errors a common-sense

TABLE 22

Superiority of coloured mothers over white in mean and median parities
of live births in 1930

Absolute excess |Percentage excess
White Average| of coloured of coloured Excess—P.E.

Age

class | Means |Medi Means |Medians| Means \Medians| Means !Meditms
10-14| 1'004 | 1'002 |{—0°001| 0°000 |[— O'L 00 .. ..
15~19 | 1241 | 1°130 | 0107 | ©-060 86 53 23 10
2024 1-873 | 1'616 | 0606 | 0615 | 323 381 124 99

25-29 | 2-801 | 2448 | 1378 | 1577 | 492 644 | 179 164
30-34 | 4022 | 3635 | 1830 | 2:161 | 45'5 | 594 | I53 139
35-39| 5'590 | 5312 | 1-948 | 2269 | 348 | 427 | 108 104

40-44| 7304 | 7259 | 1857 | 2:037 | 254 | 281 53 46
45-49| 8781 | 8:964 | 1-350 | 1'415 | 154 | 158 13 11
50 and

over | 7240 | 6635 | 0950 | 0765 | 131 113 1z o8

view would seem to be that no important real biological
differentiation is represented here. Therefore, in order to
reach a reasonable judgement of the magnitude of the de-
parture of the coloured mothers from the whites in the
respect under discussion, Table 22 has been prepared. The
procedure in forming this table for live births has been
(@) to take a weighted average of the mean and median
parities of the two white groups, the weighting being on the
basis of the numbers involved; (b) to take the differences
(absolute and as per cent. of the white averages) between
these averaged mean and median parities for the whites
and the corresponding mean and median coloured parities;
and (c) to compute the probable errors of these differences
on the assumption that the probable errors of the white
averages are the same as those of the foreign-born white.
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Actually they would, of course, be lower if accurately deter-
mined.

It is evident that except for the terminal age classes the
differences between the coloured and white mothers in
parity at specified ages are considerable in amount, whether
estimated in absolute or relative terms, and so far beyond
the magnitudes that might conceivably have resulted solely
from the play of chance in sampling that it seems safe to
conclude that they represent a real biological differentia-
tion. The coloured women who bore living children in
1930 exhibited, in their reproductive performance of that
year, mean and median parities from 5 to 64 per cent.
higher than those exhibited by the white women who bore
living children in the same year, at all ages from 15 to 54
vears. The same result in principle would be got if the
birth figures of any other recent year were to be analysed
in the same way. Furthermore, if attention is focussed on
the women who produced still-births in 1930 it will be
found that a corresponding table to Table 22 constructed
for them would lead to the same results in principle as
those derived from the mothers of live births.

The absolute variability as indicated by the standard
deviations of the parity distributions is uniformly higher
for the coloured mothers of live births in all age classes
from 15-19 up to and including 45—49, than for either the
native or foreign-born white mothers, and in the 50 year
and over age class the standard deviation for the coloured
is higher than that for the native white, though a little
lower than that for the foreign-born whiiz. This would
not unreasonably be expected in view of the higher mean
and median parities in the coloured group. The excess of
the coloured’s standard deviations over those for the whites
is, however, generally not as great proportionately as the
excess in the means and medians. This results in smaller
values for the coefficients of variation in the coloured group
in all the age classes from 25-29 years through 45—49 years,
indicating a tendency towards lower relative variability in
respect of parity among the coloured than among the whites.
And in the 2024 and 50 year and over age classes the co-
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efficients of variation for the coloured are lower than those
for the foreign-born white.

We turn next to a more particular examination of the
rate of ascent of mean parity with advancing age of mothers
in the several groups. After considerable deliberation over
the matter and the trial of various alternative plans the
following scheme has been adopted as a first step to make
clear what appear to be important relations in a compli-
cated mass of figures and biological considerations. As
a preliminary step let us consider what the mean parity
relations to advancing age would be in a group of women
postulated to be performing reproductively, througbout
their total span of physiologically possible reproductive
potentiality, at something approaching the maximum limit
of harmless physiological capacity. A fair postulate of this
sort would be that, starting with women producing on the
average one birth in the age period 10-14 years (on the
ground that a certain number of females do just that in
each year’s birth statistics), if in each five-year period of
age thereafter each woman produced two births—an average
spacing of 2-5 years between births which is generally re-
garded as reasonable hygienically—it would result that the
mean parity for the age period 15-19 would be three, for
the period 2024 five, and so on to fifteen for the age period
45—49. There is no point in including the meagre and
essentially abnormal data for the age class 50 and over in
the comparisons from this point on. The few women bear-
ing children after 50 do not exhibit reproductive histories
that statistically fit in with those of younger woemen. They
are evidently a differentiated group.

How then did the actual mean parity performance of the
several groups in 1930 compare with this postulated ‘ideal’
performance? Table 23 and Fig. 22 give the answer to this
question.

It is evident that the greatest departures from the postu-
lated ideal performance in respect of mean parities occur
in the two age periods between 15 and 24 years as limits.
Starting all even for the 10~14 year old mothers the curves
drop abruptly to mean parities in the next age period of
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around 4o per cent. of the assumed ideal. This drop is
probably chiefly to be connccted with age at marriage, or
rather with its postponement.

TABLE 23
Percentages of observed to theoretically postulated mean parity orders
of birth by age of mother
Postu- Percentage of actual to postulated mean parity
lated Native white Foreign-born white Coloured
Age mean
class | parity | Live Still Live Still Live Still
1014 1 100°4 1000 1000 . 1003 1000
15-19 3 413 403 421 | 427 449 474
20-24 5 376 351 363 366 496 51°3
25-29 7 40°4 403 37'7 39'5 597 628
30-34 9 449 45°5 438 472 650 690
35-39 | 11 503 513 528 573 685 691
4044 13 554 557 58-8 624 70°5 728
4549 15 581 570 598 61-8 675 736

After mid-age 17'§5 years in the case of the coloured
mothers, and 225 years in the case of the white mothers,
the percentages of actual to ideal mean parities increase
steadily, until they reach high points at about 70 per cent.
in the case of the coloured at mid-age 425 years, and of
about 6o per cent. in the whites at mid-age 47-5.

Now it is evident that one reason at least why the ob-
served parity means are below the postulated ideal after
the starting age class 10-14 years is because the intrusion
of primiparae—women just starting their reproductive
life—will tend to lower the parity mean in each age class,
and somewhat in proportion to the relative frequency of
these ‘first birth’ women in the class. What is the actual
quantitative effect of this factor? ,

The laborious statistical details necessary to answer this
question need not be recounted here. It will suffice to say
that the magnitude of this first birth effect upon mean
parities is greatest in the earlier ages, as would be expected,
and diminishes with advancing age of mothers for the
obvious reason that the proportion of women having first
births diminishes with advancing age.
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The effect of primiparity in lowering the mean parities
of all mothers is much more marked in the white than in
the coloured mothers, taken as groups. This is plainly
connected with the tendency of the coloured women to
‘begin breeding early and to keep at it—in other words with
a greater inherent tendency to multiparity among the
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Fic. 22. Relation to postulated ideal mean parities of the actual mean
parities of women producing live births in 1930. Data from Table 23.

coloured, which in turn is in part an expression of the
smaller amount and lower efficiency of contraception
among the coloured as compared with the whites.

The area cross-hatched in Fig. 23 represents the aggre-
gate failure of mothers of live births in 1930 to keep pace
in their mean parities at ages with a reasonable (in the
sense of not making individually impossible physiological
demands) postulated ideal parity performance, after the
effects of primiparity on average parity performance have been
eliminated. It is plain that this failure is, in the aggregate,
still considerable. Also it is perfectly plain that eliminating
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the statistical effect of primiparity makes no practical
difference in mean parity performance after age 25 is
passed.

We must turn to other factors in any attempt to find out
why these women bearing children in 1930 departed in
their mean parity performance so far from the postulated
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Fi1c. 23. Like Fig. 22, but for multiparae only.

ideal. It is reasonable a priori to suppose that, in a statis-
tical sense, this aggregate failure in reproductivity is the
consequence oif thec intermingled action of at least three
important sets of factors: '

{a) The postponement of marriage to varying extents
after the attainment of the physiological ability to
reproduce, shortly following menarche.

(6) Actual group physiological inability to keep up to
the postulated ideal mean parity schedule as age
advances, this inability being conceivably due to the

- interaction of a variety of causes, such as disease,
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gradually declining ovulation rates, gradual diminu-
tion of frequency of coitus, and others that may be
conceived.

(¢) The effective practice of contraception.

It is quite impossible with the data now available to
appraise the relative influence of these factors with com-
plete precision or generality. There is, however, no occa-
sion for a completely defeatist attitude. Let us, therefore,
proceed to examine one by one these three major factors in
the picture and see what can be done towards getting some
sort of rough approximation to their quantitative effect.

First consider age at marriage. Unfortunately, there are
no data available for age at marriage of women for the
United States as a whole. However, there are available in
the as yet unpublished records of the writer’s laboratory
the distributions of age at marriage for 22,96z white
females and 3,569 Negro females, the data being derived
from the records collected in our investigation of contra-
ception and fertility to be discussed in later chapters. This
material will be shown to be a very fair random sample of
the general population in respect of a number of democ-
graphic characteristics so far tested. It is probable that in
respect of age at marriage this would also be found true,
if it were possible to test the point.

These observed distributions of age at marriage were
reduced to relative figures on a 10,000 total base, and it was
then determined what the postulated ideal mean paritics
would be at successive quinquennial ages in a popuiatisi
that postponed its marriages after menarche in the way
that the persons in these actual samples did. Then the
observed mean parities at ages exhibited by the mothers
of 1930 were compared with these new postulated ideal
mean parity performances, now corrected for the postpone-
ment of marriage factor. In applying the correction to
the postulated ideal figures it was assumed that the cohort
of women marrying in any 5-year age period would produce
an average of 1 live baby in that period, and of 2 in each
succeeding 5-year period, leading to mean parities of 3 in
the next age period after marriage, 5 in the next, and so on
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to and including the age period 4044, which was the last
age period in our data in which marriage occurred followed
by pregnancy. This assumption is, of course, an extremely
drastic one, in that it implicitly denies any diminution
whatever of fertility with advancing age, and furthermore
assumes that attitudes about having children are the same
in all newly wed couples, regardless of their ages when they
.get married. But we are attempting to analyse one factor
at a time, and therefore proceed this way.

To summarize, for the sake of complete clarity, what is
now being done is to assume, as a postulated ideal mean
parity performance, that women marry at ages correspond-
ing to the actually recorded marriage ages of substantial
samples of American women; produce an average of one
birth in the age period in which they were married; and
thereafter add two births in each succeeding quinquennium
to their mean parity record, right up to the menopause.

The results are shown in Fig. 24.

It is evident at a glance that roughly something of the
order of a half of the reproductive deficiency of the women
of 1930 below the postulated ideal performance disappears
when corrections are made for the effect upon mean
parities of deferred marriages. In the age period 15-19
years the actually observed mean parities, for all the
nativity—race (colour) groups are even higher than the
postulated means.

With a rough approximatich to the effect on mean parities
of the first factor (age at mnarriage) in hand, we may turn
to a consideration of the second factor, the natural decline
in innate fecundity and fertility with advancing age. This is
a phenomenon fallin in the general category of senescence.
Its quantitative appraisal in terms of mean parities here
under consideration is difficult and uncertain, because of
the meagreness of knowledge of the necessary physiological
constants. As has already been pointed out in Chapter 11
the curves of declining fertility with advancing age to be
found in the statistical literature are not particularly useful
for the present purpose. On the basis of the data presented
in Chapter II it has been assumed that the decline in true
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innate fertility with age is approximately linear from the
20—24 year age period through the 40-44 period, and that
over the whole period the average rate of decline may be
taken to be roughly about 3-3 per cent. per 5-year period
in the case of the whites and about 2-1 per cent. per 5-year
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Fi1c. 24. Relation of the actual mean parities of women producing live
births in 1930, to postulated ideal mean parities corrected for age at marriage.

period in the case of the Negroes. Cc ‘rections to embody
these rates of decline were then applied to a population
operating as to marriage age in the manner described in
connexion with the correction for that variable already
made above. The resulting relations of observed to theore-
tical mean parities after the double correction are shown in’
Fig. 25.

It is evident that after allowance has been made for post-
ponement of marriage and for decline of innate fertility
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with advancing age there are left only relatively small
deficiencies between the actual parity performance of
women who bore live children in 1930 in the Birth Regis-
tration Area and a theoretical ideal breeding performance
that would be not far below the maximal average for human
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FiG. 25. Relation of the actual mean parities of the women producing
live births in rg30 to postulated ideal mean parities corrected for age at
marriage and for decline of natural fertility with advancing age.

populations. We have no sound basis for setting up postu-
lates for the terminal age classes at either end of the repro-
ductive life span, because too many variables are there
involved about which adequate quantitative information
does not exist. .But in the period between the age intervals
2024 years and 45—49 years mcluswe the approximations
seem fairly reasonable.

The differences between the observed and postulated
parity performances (with corrections) shown cross-
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hatched in Fig. 25 are the net residuals left to be accounted
for as resultants of the practice of contraception in the general
population (factor (c) supra), plus whatever other factors
not taken into account in making the corrections may be
thought to be playing a significant role. The only other
variable that seems likely to be worth considering quanti-
tatively in this connexion is the mortality of women as age
advances. Actually corrections have been carried through
for this mortality, on the basis of a standard life table, but
the resulting changes in the postulated mean parities are
so small as not to be worth taking the space to present here,
They are, in fact, negligible.

So, then, we are led to attribute the residual deficiencies
of Fig. 25 chiefly to contraception and present Table 24
to indicate their approximate relative amounts.

TABLE 24

Theoretical percentage effectiveness of contraception (plus all other
factors not taker accouni of above) in reducing mean parities at ages
among women in U.S.B.R.A. producirg live births in 1930

Ages Native whitz Foreign-born white Coloured
2024 79 iI'0o 40
25-29 199 152 37
30-34 226 245 53
35—39 l 200 161 59
4044 ! 162 116 64
45-49 | 14'5 12°0 122

It must be clearly understood, and for that reason it is
re-emphasized, that the figures of Table 24 are not to be
taken as indicating even approximately the total effect of
contraceptive practices on the American national birth-
rate. That table concerns only women overtly fertile in
1930, and the effect approximated is that prcduced by
birth-control practices upon the mean parity performance
of these women only over their whole reproductive lives to
the date of record, and not the effect of birth controi on the
breeding of all women in the population. Obviously be-
sides these women there exists a presumably large, but at
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present unknowable, body of women who were prevented
fromn having a baby in 1930 as the result of their practice of
contraception. If they could be brought into the picture
naturally the total effectiveness of contraception would be
numerically greater than is indicated in Table 24. How
much greater it is impossible to estimate with accuracy.
But a very rough approximation that suggests itself to the
writer, after weighing all the evidence from the work we
have so far done, is that the total effectiveness might be of
the order of twice the figures of Table 24. But this is only
the roughest of estimates and can claim no validity. Itis,.
indeed, merely a suggestion.

The figures of Table 24, however, suggest with con-
siderable force that contraception, as actually practised in
the population, is not having nearly so great an effect in
lowering the reproductivity of those women who from year
to year are doing the national breeding as many would have
us believe. Birth control appears to be producing its
demographic effect mainly in another way. The further
we proceed in the study of human fertility, the more evi-
dence there appears to be for the idea that a distinction
should be made between two classes of women: namely (a)
those who appear as mothers in the annual birth statistics
with considerable regularity, and whose total breeding
performance once they are married is, as is shown in this
chapter, not far below a theoretical ideal near th¢ maximum
for large population aggregates, and upon whose total
breeding performance contraception has had no great
effect; and (b) those women who, though married and
potentially fertile, appear in the annual birth statistics
either only once in their reproductive life span, or at most
very occasionally, as a result either of their effective prac-
tice of birth control, or of a low innate fertility, or of a
combination of both of these causes acting together. All
the evidence appears to support the view that the propor-
tion of women in the (b) category is steadily increasing and
of those in the (a) category diminishing. It appears to us,
subject to a revision of view if more knowledge of the real
facts in this complex and difficult field compels it, that it is -
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in the shifting of the proportions of women in these two
categories that birth-control propaganda is having its most
important effect upon the national birth-rate, rather than
in any evenly distributed lowering of expressed fertility
in the breeding population.

The crux of the matter, and next to the proportion of
wholly childless marriages the most significant danger-
signal for population pathology, is the proportion of first
births to all births. A considerable fraction of first births
are also only births. We are indebted to Notestein (31) for
the most significant and precise contribution on this point
in recent years. He showed that between 18go and 1910
the percentages of so-called ‘one-child sterility’ in sub-
stantial samples of the population #ncreased from 13-3 to
19-6 per cent. in professional-class families; from 14-0 to
21-5 per cent. in his ‘business’ category of occupations;
from 13-3 to 170 per cent. in his ‘skilled’ class; from 124
to 149 per cent. in his ‘unskilled’ class; and from 8-8 to
10°1 per cent. in the ‘farm owner’ class. The implications
of these figures are plain. Robinson (33) reports for
Swarthmore College graduates 12 per cent. of 236 marriages
of men (all ages) excluding widowers, and 16 per cent. of
227 marriages of women (all ages) excluding widows,
producing only one child. In two French districts Neu-
mann (11) reports percentages of one-child sterility of 24
and 20 respectively. Chervin (89), on the basis of the 1886
census returns, reported 244 per cent. of one-child
families in France as a whole, and 27-0 per cent. for Paris
alone. Turquan (o1) gives figures for France in 1896 show-
ing that among 1,993,033 families, of known and recorded
size, where the marriage duration had been 25 years or
over, the percentage of one-child families was 21-1, while
the percentage of wholly childless families was only 12+4.
These figures, however, probably include a certain number
of families to which one or more children will be later
added. Even where there is no significant voluntary contra-
ception the amount of this one-child sterility can be very
considerable, as a result of venereal disease (especially
gonorrhea) and other less well understood causes. Kiilz

M
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(20) found among the natives of Yap that of 306 women
past the menopause 102, or 33 per cent., had been sterile
after producing only one child. Mathews (06) in 1,000
consecutive gynecological dispensary histories found 8-2
per cent. of ‘one-child sterility’. He concludes that it is at
least as frequent as total sterility in its incidence. He
quotes Schenk (Die Pathologie und Therapie der Unfrucht-
barkeit des Weibes, Berlin, 1903) to the effect that it occurs
in from 5 to over 8 per cent. of all marriages.

10. Ages at Specified Parities

Up to this point parity performance has been discussed
from the viewpoint of mean parity associated statistically
with age of mother in quinquennial classes. Let us now
look at the matter from the opposite direction, namely,
mean age of mother associated with each ordinal degree of
parity performance. What is the average age of mothers
at the birth of their first living child, their second, and so
on? What degree of variation do mothers exhibit in age
at these several orders of birth?

Table XI of Appendix I gives the biometric constants
for age of mother at the birth of living children from parity
order 1 to 14 inclusive, and orders 15-24 (native white),
15—23 (foreign-born white), and 1525 (coloured) grouped.
The mean ages from that table are shown graphically in
Fig. 26.

The mean ages of mothers at successive parities rise in
smooth curves. The foreign-born white mothers of 1930
showed the highest mean ages at all parities, by relatively
large amounts up to and including parity 5, and thereafter
by progressively smaller amounts. The coloured mothers
had the lowest mean ages at all parities. This confirms
from another angle the point that has been frequently
alluded to above. The coloured (chiefly Negro) portion
of the American population does its breeding early. The
native whites take an intermediate position throughout in
mean ages at the birth of their successive children.

There has been plotted on Fig. 26 the line that would
result if it were assumed that all women started reproducing
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at the inter-group average age at menarche and kept
steadily and evenly at it until the inter-group mean age
-at the menopause. The differences between this line and
the curves of actual mean ages at successive parity orders
show the extent to which the manifested age-parity per-
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formances of actual reproducers in the several groups lagged
behind the theoretically perfect performance quantitatively.
The lines do not cross (actual equal to theoretical perform-
ance) until parities of 16 or 17 dre reached. The actual
curves lie above the theoretical line for most of their course
chiefly because of the combined effects of postponement of
-marriage after puberty, contraceptive practice, and smaller
innate fertility of women actually reproducing than in the
women postulated to give the theoretical performance.
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The first order differences between the mean ages at
successive parities become steadily smaller as parity order
increases. This theoretically must be so, because both
parity performance and age have upper limits imposed
physiologically by the menopause, and by the long gestation
period characteristic of human reproduction. The women,
for example, who achieve parity 6 have, on the average,
less time left for further reproductive exploits than women
who in the same year achieve parity 5. Both cohorts must
end up their reproducing at roughly the same average age
at menopause. Another consequence of the rigid upper
limit to reproductivity in the female is seen in the trend
of the constants measuring variation in age at successive
parities (standard deviations and coefficients of variation).
Both measures of variation tend to decline in magnitude
with increasing parity. The decline in the standard devia-
tions begins after parity 4 or 5. In the coefficients of
variation it starts after parity 1, and continuously drops
to the end of the reproductive life span.

11. Summary and Discussion

In bringing this long chapter to a close the scattered
threads need to be brought together for as simple and
comprehensive a view as possible. In the first place it was
shown that only about 10 per cent., as a liberal approxima-
tion, of the women in the United States physiologically
potentially capable of reproduction actually reproduced
in the year 1930. It was further shown that this proportion
was definitely smaller, for all the age groups of mothers
except the youngest, in 1930 than it was in 1920, and that
there was sorne reason to believe that this change probably
could not be wholly attributed to an increase of contracep-
tive efforts in the pepulation in the ten-year period.

These results relate to the reproductive performance of
a single year. But the figures on which they are based are
relatively stable from year to year, except for slow secular-
trends. While the mothers in one calendar year are not
altogether the same individual women who were mothers
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the year before, or will be mothers the next year, the
absolute (and relative) numbers of mothers change only
comparatively slowly from year to year.

There are two questions that were not discussed that
have a great deal of intrinsic interest in any thinking about
population problems, and to which reasonably approxi-
mate and comprehensive answers have never been available.
They are these: (a) What proportion of women physiologi-
cally capable of reproducing ever reproduce in their life
time ? (b)) What proportions of those who ever reproduce do
so in any particular calendar year during the reproductive
span of their lives? Because of lack of data neither of these
questions can be answered precisely. But a rough approxi-
mation to the answers may perhaps be reached by the
following line of reasoning. In 1930 there were counted
in the census 9,495,811 native white women 45 years of
age and over of recorded marital status. Table V of
Appendix I shows that on the basis of the 1930 experience
women so0 aged produced only roughly 3 in 1,000 of all the
births. Let us neglect this, and assume that they have all
finished their reproducing. Of these women 971,663 were
single, that is had never married. Neglecting illegitimacy
we then assume that these single women aged 45 and over
had never reproduced to any significant degree. Subtract-
ing them from the total of all the women aged 45 years and
over leaves 8,524,148, who were either married, widowed,
or divorced at the time of the count. Actually this was the
count of such women. Now let us assume that 17 per cent.
of the marriages in which the married women had been
partners, were childless. This is the writer’s estimate for
the native white population of the country as a whole,
based in part upon his interpretation and judgement of the
findings of Notestein’s (31) sample of completed families
in 1920. This seems a conservative estimate because the
trend observed by Notestein between 1910 and 1920 un-
doubtedly continued to 1930, and probably accelerated.
This estimate is practically identical with that of Lotka
(28) of 17:1 per cent. Onaccount of the trend towards
an increasing proportion of childless marriages already
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mentioned it seems conservative to put the proportion of
childless marriages in 1930 for the whole group at 20 per
cent. as a round figure.** On this basis we subtract 1,704,830
women for childlessness. This leaves 6,819,318 native
white women who presumably reproduced to some greater
or smaller extent during the period of their lives between
15 and 4§ years of age. This is 17-8 per cent. of the total
number with which we started. Considering the extremely
approximate nature of the sum we have done, the tentative
conclusion may be put that roughly about 70 to 772 per cent.
of the native white women 45 years of age and over living
in 1930 had probably done something towards reproducing
their kind in the years prior when they were biologically
capable of it. Let us boldly generalize this, solely for the
sake of argument rather than as an ascertained fact, and say
that of all women within the defined universe of discourse
who are within the ages of 1544 years inclusive some
70 per cent. will be reproducers at some time during their
lives.

Now, accepting this as a datum in the argument we
embark upon another sum. There were 22,120,424 native
white women of recorded age and marital status who were
aged between 15 and 44 years inclusive in 1930. Seventy
per cent. of that number is 15,484,297. Neglecting some
errors involved let us take these to be the nuwiiser who will
at some time in their careers make a reproduciive contribu-
tion. In the year 1930, taking no account of various small
errors involved, about 2,100,000 of them did so contribute.
So then we are led to a second tentative conclusion that in
round figures roughly about 14 per cent. of women who
will ever reproduce in their lifetimes do so in any single
particular year that might be chosen for observation, but
of course not the same 14 per cent. in each consecutive year.

It must again be emphasized that these are highly specu-
lative and approximate sums we have been doing. But it
seems probable that if they were refined to the highest
degree possible with any data now available the final per-
centages would not be greatly changed from those here set
down.
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The discussion of patterns of reproductivity started from
the idca that the normal primitive pattern of reproduction
in mammals implies (@) that the mean age of mothers of
first births should be only a little above the mean age at
puberty or menarche (taken as the beginning of the physio-
logical possibility of reproducing by the female); () that
the amount of variation in mothers in age at first birth
should be small; (¢) that the mean age of mothers of all
parities should be at about the mid-point between the ages
at menarche and menopause; and (d) that the variation in
age of women at births of all parities taken together should
be generally of the same order of magnitude as variation
in total duration of menstrual life (the span of reproductive
capacity). Quantitative appraisal of actual performance in
relation to each of these four points showed that the women
in the U.S. Birth Registration Area bearing children in
1930 exhibited a pattern of reproductivity widely divergent
from that theoretically characteristic of mammals lower
in the evolutionary scale, in all respects tested. The
divergences were greatest in the performance of primi-
parae. Among the nativity-race (colour) groups the coloured
came closest to the infra-human mammalian pattern, so far
as concerns primiparae, and on the whole farthest from it
in the respects in which the behaviour of women of all
parities was tested.

Adequate reproductivity was discussed on the basis that
if a woman produces in any given year her fourth living
child (or child of parity order higher than IV) she may
fairly be regarded as having demonstrated that she has
adequately reproduced. The most striking result that
emerged from the analysis of the data on this point was
found in the age and nativity-race (colour) differentials.
While only just under 8 per cent. of the white women
producing live births in 1930 in U.S.B.R.A. in the age group
20-24 years were having their fourth or higher parity live
birth, nearly 21 per cent. of the coloured mothers were so
doing. In the next higher age class (25—29 years) just
slightly under 60 per cent. of the coloured women had
completed their proof of adequate reproductivity, as against
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about half as many relatively among the white women.
Over three-quarters of the coloured women aged 30-34
years were quadriparous or better, as against only a little
more than half the white women in the same age class.
In every age period of reproductive life the percentage of
IV- and higher-parous women is greater among the coloured
than among the white. The adequate reproductivity curves
of the native and foreign-born white women do not differ
markedly from each other throughout their courses.

So far as it is possible to appraise them it appears that
the trends of human reproduction in the American popula-
tion at the present time are generally towards greater and
greater departure from the infra-human mammalian
pattern. :



v

THE EXTENT OF CONTRACEPTIVE EFFORT
IN THE AMERICAN POPULATION

1. The Need and Acquirement of ad hoc Data

OFFICIAL statistics pertaining to the size and movement of
population reveal directly only end results, and little or
nothing about the biological processes by which those
results were reached. As has already been emphasized in
section g of Chapter II one of the most important of these
processes affecting its expressed fertility and growth is the
aggregate effort made by a population to prevent concep-
tions occurring that would be expected to follow the free
and untrammelled exercise of sexual instincts.

Many years ago the writer began to give thought to the
question of how it might be possible to get a large sample
of homogeneous material with which to make a penetrating
frontal attack upon the underlying problems of human
fertility. What was plainly wanted was a collection of the
entire reproductive histories of a considerable number of
normal women, together with as much detailed information
as possible about other relevant circumstances of their lives;
educational, social, economic, &c. Most particularly was it
essential to have complete and detailed records about con-
traceptive practices. At that time practically the only in-
formation available on this latter point was such as had
come from birth-control clinics. Long experience with that
kind of material had engendered deep and well-founded
suspicion of its adequacy, comprehensiveness, and validity, -
when considered from a strictly objective scientific view-
point. But how could one get anything better?

In 1924 the idea began to develop of turning to the
obstetric services of first-class urban hospitals as a source
for the desired material. There one had women under the
observation of a trained medical personnel from before par-
turition through the puerperium and subsequent rest and
convalescence, under conditions quite detached from the
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home and its inhibitions. As a part of the regular routine
of the obstetric service the detailed medical and reproduc-
tive histories of these women were taken. Before the women
left the hospitals with their babies friendly relations of trust,
confidence, and gratitude had been, in the vast majority of
cases, established with the attending nurses, interns, and
senior physicians. It seemed probable that under these
circumstances, if anywhere, it would be possible to get the
kind of detailed, comprehensive, and accurate information
that was wanted about intimate personal matters.

So, as an experimental trial, a plan to collect such data in
this way was developed at that time. A record blank was
drawn up, and the late Dr. J. Whitridge Williams, professor
of obstetrics in the School of Medicine of the Johns Hopkins
University, made arrangements to have the plan put into
operation in the obstetric wards of the Johns Hopkins Hos-
pital. A few records were collected from that source at that
time, but only a few. The plan languished and eventually
all attempts at its operation stopped, chiefly because every-
one involved in the matter was too fully occupied with other
things. Particularly the residents and interns on the ser-
vice, upon whom devolved the labour of getting the data
from the patients, were too busy to do it except in their
spare time, and no funds were available to pay them any-
thing for their trouble. The whole project consequently
lay fallow until the autumn of 1929. During this period
general interest in the problems of population had greatly
developed. A World Conference on population had been
held (cf. Sanger, 27), an International Union for the Scien-
tific Investigation of Population Problems had been formed
and put into operation; various university departments and
other institutions had embarked upon the active promotion
and prosecution of research in the field. Among the latter
was the Research Division of the Milbank Memorial Fund,
which had most generously aided the International Union
in its work. In 1929 an interest was expressed by the late
Mr. Edgar Sydenstricker and Mr. John H. Kingsbury of
the Milbank Memorial Fund to have our old and then
moribund project rehabilitated and continued to fruition on
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an adequate scale. This was made possible by a substantial
grant for the year 1931. Subsequent grants of needed funds
beyond what could be applied from the regular budget of
the Department of Biology of the Johns Hopkins Univer-
sity have continued during the work. I wish to express here
again my deep appreciation and gratitude for this generous
aid.

With sufficient funds available to carry on the work the
initial plans were critically reviewed and revised. At the
writer’s request the following persons agreed to serve as an
Advisory Committee in connexion with the project: Dr.
Carl G. Hartman, Dr. John R. Miner, Prof. Lowell J. Reed,
Mr. Edgar Sydenstricker, and Dr. J. Whitridge Williams,
with the writer as chairman. A staff was appointed and
began work on July 1, 1931, and the inflow of record cards
started in August.

2. The Plan

The plan adopted, in briefest outline, was to have a
simple but rather comprehensive history card filled out for
each woman delivered of a baby in the obstetric service of
some hospital located in or near a large city east of the
Mississippi River. This geographic restriction was imposed
to keep down expenses. The history carried basically three
broad categories of information: First, the entire reproduc-
tive history of the woman; second, an account of her use of
contraceptives; third, information as to her social, educa-
tional, economic, health, and religious status. A facsimile
of the history card actually used will be found in Appendix -
I1, where there is also given a complete copy, with discus-
sions and explanations, of the instructions to the medical
personnel who recorded the histories. Essential elements of
the plan were () that the basic records were all to be made
only by medical persons, especially trained in the field of
obstetrics, having the confidence of the patient on the one
hand, and the technical knowledge and training on the
other hand, to ensure the maximum degree of scientific
accuracy and completeness of the records. () The records
were to come from hospitals in large cities east of or on the
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Mississippi River, and north of the southernmost tier of
states. (c) No data were collected from hospitals controlled
by the Roman Catholic Church. The reason for this volun-
tary limitation on the collecting of the material was a simple
one. The Catholic Church is officially opposed to the prac-
tice of contraception. Even if the Catholic hospitals were
willing to co-operate in such an investigation as this, it is
improbable that a patient of that faith who had in fact prac-
tised contraception would be willing to admit it to a Catho-
lic physician in a Catholic hospital. Catholic women are
included in the data. But they attended non-Catholic
hospitals for their deliveries. Other limitations of the
material consequent upon its collection have been discussed
in detail in Pearl (32) and need not be repeated here.

Our debt of gratitude to the hospital workers who made
the basic records is enormous and beyond all adequate ex-
pression. The pittance that was paid for what they did was
insignificant. Hospital interns, residents, and staff mem-
bers lead a busy and harassed life at best. That they were
willing to take on the additional burden of filling out these
history records to aid a research enterprise in which they
could, because of practical necessities, have no further part
speaks in no uncertain terms of their fine spirit, both as
scientists and as human beings.

Naturally not all the records they turned in were of equal
value, in spite of all our checks and persistence in getting
them set straight. Medical men and women vary just as
much as do other human beings in their talents and intellec-
tual abilities. Five or six of the workers who turned in
relatively large numbers of histories uniformly produced
extraordinarily fine and detailed records, at the expense,
obviously, of a great deal of time. It would be a pleasure
to single them out for especial mention by name. But on
the whole it seems hardly fair to many others who also did
excellent work to do this. To all go our sincerest thanks.

The handling of the records after they reached the labora-
tory fell naturally into four phases. They were:

(a) Checking and filing.
(b) Computation of derivative items.
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(¢) Coding. :
(d) Punching on Hollerith cards, verifying, and tabu—
lating the data.

Checking and Filing. When the record cards reached the
laboratory they were first checked in, as to numbers and
source of origin, for the purpose of keeping track of pay-
ments due the workers for the cards and postage, and know-
ing what to send back to the workers in the way of supplies
(blank cards and envelopes) so that their stock on hand
might not be unduly depleted.

Each card was then gone over carefully and critically in
detail to be sure that each item of information called for had
been duly entered, and that there were no inconsistencies
or ambiguities in the record as it reached us. If the card
satisfactorily passed this scrutiny it was stamped with a
serial number in the upper right-hand corner, and filed. If
the card did not pass the inspection, a duplicate of it, ver-
batim et Lteratim, exactly as it reached us, was made. On
this copy were placed blue pencil marks indicating the miss-
ing or doubtful items, and this copy together with a letter
discussing the matter and making plain what further in-
formation was wanted, was promptly mailed to the worker
who originally sent it in, with a request that it be put in
order and sent back to us as soon as possible. In the mean-
time the original was held in the laboratory, without any
serial number, until the case was cleared up, or it was found
impossibleto get the desired information. Only whenthecase
had been disposed of in one or the other of these ways was
it given a serial number and filed. The original record cards
were filed in order of their serial numbers in steel cabinets.

Computation of Derivative Items. On the original records
no ages were directly given. Instead dates of birth and
marriage were recorded by the hospital worker.’* From
these dates, ages and lapses of time were computed and
entered on the card in red ink, use being made of the tables
of Pearl and Miner (32).

In addition to these simple age and lapsed time data it
was necessary to make much more elaborate derivative com-
putations of data necessary for a critical and scientific
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expression of fertility rates (pregnancy and birth-rates). The
reasoning on which the method used was based, which was
developed by the author (Pearl, 33) for the purpose of this
investigation, has been fully described in section 8 of
Chapter 11, and need not be repeated here. The formula
for live-birth rate used in the work was identical with that
for the pregnancy rate, except for the substitution, in the
numerator, of the number of live births produced, in place
of the number of pregnancies.

A computation form3s was filled out for each of the
original history cards. Since there were 30,949 of these
histories the magnitude of the computational task is ap-
parent.3¢

On the finished computation sheets the last two lines
(Items 14 and 15) were entered in red ink, and from these
two lines the rates were punched on Hollerith cards. To
indicate the meaning of the final results Items 14 and 15
from a typical case record may be reproduced here and
interpreted. This is the case of a white woman, number
19,346 in our records. She was married when 19 years olg
and experienced her first pregnancy when 20 years old.
Altogether she had experienced 11 pregnancies up to the
time of record, that is in 12-11 years of actual net exposure
in the sense of years in which she was not already pregnant.
Of these, g pregnancies resulted in live births and 2 in spon-
taneous miscarriages. Items 14 and 15 of the computation
sheet read as follows:

Age periods

| r0-14| 15-19| 20-4 | 25-9 , 304 | 35-9 4o+ Total
Item 14. Pregnancy- ! | !

rate—Code Nos. XX oo 26 o4 oo i1 | XX\ o6
Item 15. Birth- i ' i
rate—Code Nos. ,f XX [ 0o 17 | o4 ' oo | 1r |XX]| o5

Interpreted, this record means that the woman was not
exposed to risk of pregnancy during the age period 10-14
because not married. She was exposed to risk during a part
of the age period 15-1g, but no fertility was exhibited in
that period. In the period 20—24 she exhibited a pregnancy-
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rate of 26 per hundred computated ovulations and a live-
birth rate of 17 per hundred computed ovulations. In the
period 25-29 she exhibited, to the nearest whole number, a
pregnancy and live-birth rate each of 4 per hundred com-
puted ovulations. In the age period 30-34, though exposed
to risk of pregnancy, she exhibited pregnancy and birth-
rates of zero. In the age period 35-39 she exhibited preg-
nancy and birth-rates, each to the nearest whole number, of
" 11 per hundred computed ovulations. In the age period
40+ she was not exposed to risk because at the time of
observation she had not reached the age of 40. In her total
reproductive life to the time of record she had exhibited a
pregnancy rate of 6, and a live-birth rate of 5, each per
‘hundred computed ovulations.

Coding. 'The intricate statistical tabulations essential to
the analysis of so large and complex a body of material as
that to be dealt with necessitated the employment of a
mechanical system of tabulation. As a preliminary to this
it was necessary to assign code numbers to all items of in-
formation not already in numerical form. The job of coding
in this way the 30,949 reproductive histories of this material
was a heavy and time-consuming one. It was handled in
the following way. First of all the writer drew up a code
book, assigning code numbers to each item of information
requiring coding. Thecodeused for occupation of husbands
and made a part of the code book was one already published
by Pearl (33). Then a most careful and intelligent assistant,
‘Mrs. Augusta K. Hibbitts, marked on each original history
card the proper code numbers for all the simple routine
items that required merely the translation into the numbers
of the code book of facts directly stated in the history.
These items included:

1. The name of the hospital.
2. Religion.

3. Occupation.

4. Contraception species.

Each card was then checked individually by the writer
to ensure the accuracy of Mrs. Hibbitts’s coding relative to
those four items.
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The coding of all other items of information on the his-
tories, without exception, was done in the first instance by
the writer. It was a tedious business, but worth the trouble.
Two great advantages resulted from this procedure. In the
first place the writer got a first-hand, direct, personal
knowledge of each individual case history in the entire
material, an invaluable balancer and governor of his general
judgements in all the subsequent analytical treatment of the
data. In the second place, uniformity of judgement was
assured in the coding of all points where judgement and
technical knowledge of the field and its background were
involved.

The punching was a somewhat more complicated process
than usual, in that the first 46 columns were punched from
the two sides of the original record card, while columns
47-80 inclusive were punched from the computation sheet
belonging to this case. This meant that a prerequisite was
to have the original record cards and computation sheets
sorted in identical order.

To check and verify the accuracy of the punching it was
decided to punch two complete sets of cards independently
from the original data, and then have them mechanically
compared on a machine especially designed for this purpose.
So then, after the whole 30,949 cards had been punched
they were stored away, and the work was started again
from the beginning. Besides furnishing the best of all checks
for accuracy of punching the possession of two complete
duplicate sets of cards had the great advantage of facilitating”
in many ways the subsequent tabulating operations.

All of the punching was done by Mrs. Hibbitts, and the
speed and accuracy that she developed proved to be nothing
short of marvellous. Of the total of 61,898 cards only 219
turned out to be incorrect as originally punched. Consider-
ing the complications involved this can justly be regarded
as something of a record.

The tabulations have been made on a large horizontal
counting sorter, rented from the International Business
Machines Corporation, the results being taken off from the
counters by hand.
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3. General Characteristics of the Data

There will now be presented some general demographic
characteristics of the material, in order that some judgement
may be formed as to the extent to which it may be regarded
as constituting a representative sample of the general popu-
lation from which it was drawn.

Table 25 shows the geographical distribution of the cases,
by states, cities, and race (white or Negro). The material
involves 30,949 women resident in or near 26 large cities in
15 states, east of (or on) the Mississippi River, and north

‘of the southernmost tier of states (Alabama, Mississippi,
&c.). Eleven cities in 4 states (New York, Illinois, Ohio,
and Missouri) furnished 16,900, or 546 per cent. of the
cases. The others are scattered as indicated in the table.

TABLE 25
Geographical Distribution

Number of | Total Total Grand
States and Cities co-operating | white | Negro total
hospitals cases cases all cases

New York (New York City,
Rochester, Buffalo, Syra-

cuse) . . . 31 4,729 838 5,567
Illinois (Chlcago) . 20 4,155 193 4,348
Ohio (Columbus, Clev eland

Cincinnati, Toledo, Akron) 16 3,212 861 4,073
Missouri (St. Louis) . 7 2,017 895 2,912
Minnesota (Minneapolis, St

Paul) . 12 2,729 44 2,773
chhlgan(Detroxt,AnnArbor) 10 2,161 393 2,554
Pennsylvania  (Philadelphia

and suburbs, Pittsburgh) . 16 1,001 619 2,520
Maryland (Baltimore) . 9 1,654 684 2,338
Tennessee (Nashville, Mem-

phis) . . 6 567 738 1,305
Indiana (Indxanapohs) 3 738 46 784
Kentucky (Louisville) . 3 429 305 734
Wisconsin (Milwaukee) 3 643 1 644
Massachusetts (Boston) 1 248 9 257
District of Columbia (Wash-

ington) . . I 120 .- 120
New Jersey (J ersey Clty) . 1 13 i 20

Totals 139 25,316 | 5,633 | 30,949
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White Negro
Percentage of women in present sample . . 818 182
Percentage of living births in the 15 states in 1931
and 1932 . . . . . . . 945 53
Percentage of living births in Birth Registration |
Area in 1931 and 1932 . . . . - 873 113

Negroes are somewhat more frequently represented in
the sample than in the general population of the states from
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Fi1c. 27. Percentages of illegitimate to all births in (a) the present
material, (b) the states from which the present sample was drawn (excluding
Massachusetts), and (¢) the U.S.B.R.A. for births of 1931 and 1932 together.

which it was drawn, or than in the United States as a whole.
This, however, is rather an advantage than otherwise,
because even 5,633 Negro cases are not enough, as will
presently appear, to furnish adequate data when we come
to finer categorical divisions relative to contraception, &c.
The 15 states from which the present data are drawn
included in their population (in 1930) 617 per cent. of all
white women in the United States 15 years of age and over,
and 30-4 per cent of all Negro women in the country in the
same age category. It is therefore probable that if the
present sample fairly represents the population from which
it was drawn it will also be fairly representative of the
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population of the United States as a whole, particularly so
far as concerns white women.

Fig. 27 shows that the present sample agrees rather
closely with the general population of the states from which
it was drawn (excluding Massachusetts which keeps no
records of illegitimacy), and with the general population of
the United States as a whole, in respect of percentage of
tllegitimacy. On purely a priori grounds it might have been
thought that the percentage of illegitimacy shown in a

FERCENTAGES or NMarrve R .avo /orsvew-Born T
Morrers

NS ol s AR

- Z f-7 A U

: Sirths. 957 anit B3¢
QLL.RA frothers of
Live Birdhs /93] cnd L952

F1G. 28. Percentages of native and foreign-born mothers in specified
groups.

sample of urban-dwelling women resorting to hospitals to
have their babies would be considerably higher than in the
general population, but the data plainly give no significant
support to such a view. In short the present sample appears
to be fairly representative of the general population in this
respect. Similarly it is evident from Fig. 28 that in respect
of nativity of white women, the present sample is very
fairly representative of the general population not only of
the states from which it was drawn, but also of the United
States as a whole.

Table 26 deals with the religion of the women in the
present sample. In Part A of the table the material is
thrown into five broad religious groups. In this classifica-
tion ‘Christians’ includes the women who expressed no
denominational affiliation or preference, but wished it to
be understood that they were neither Jews nor atheists.

_ The groups at the head of Part A of Table 26 have the
following meanings:
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INWED includes those women who experienced all their
pregnancies while they were living in the state of wedlock.

ouTweD includes those women who experienced all their
pregnancies while living outside the state of wedlock. This
class includes two subclasses. Of these the first (ILLEG)
includes those women who had never married up to the
time of record. The second (PRENUP) includes those women
who had conceived outside of wedlock, but who had subse-
quently married before the time of record and before the
delivery of the products of their conceptions (prenuptial
conception).

PARTLY includes those women a part of whose concep-
tions and pregnancies had occurred while they were living
in a state of wedlock, and the other part had occurred while
they were living outside that state.

These four classes together include all the women in the
sample.

Confining attention for the moment primarily to Part A of
Table 26, it is seen that while among the whites just under
half are Protestants, the Catholics are a rather close second
in total representation. Actually, as Part B shows, there
were more than twice as many Catholic women proportion-
ately in the sample as there were of any other single denomi-
nation. The Protestants overtop the Catholics in the total
because of the cumulative effect of their numerous separate
denominations or sects. Among the Negroes, the Protes-
tants overwhelmingly predominate.

A point of particular interest in Part A of ‘T'able 26 is the
extremely low proportion of Jews, as compared with other
religious categories, found in the OUTWED and PARTLY
classes. The figures speak well for the extent to which the
standards of sexual morality in the Jewish code are lived
up to, even in present-day urban populations.

Turning attention now to Part B of Table 26 it is evident
that the present sample is very fairly representative of the
general population of the United States as a whole in respect
of affiliation with the six principal separate denominations,
which together include just under 8o per cent. of all persons
having any religious affiliations at all. The greatest departure
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of the present sample from the general population is for
the Lutherans, probably connected with the fact that we
are dealing only with residents of large urban centres. But,
taken as a whole, Part B of Table 26" shows clearly that
there is no reason to mistrust the present sample on grounds
of religious distribution.

TABLE 27
Education
Part A
Highest degree of Total | Per cent. Total | Per cent. | Grand
formal education White White Negro Negro total
Illiterate . 526 2°1 204 52 820
Elementary schools 14,605 577 3,657 649 18,262
High school . . 8,513 336 1,575 280 10,088
College or university 1,672 66 107 19 1,779
Total . .| 25,316 1000 5,633 100°0 30,049
Part B
Percentages of 1LLEG, PRENUP, and PARTLY classes, by extent of formal
education
Total of
Highest degree of ILLEG PRENUP PARTLY | three classes
formal education | White | Negro | White | Negro | White | Negro | White | Negro
Illiterate . .| 36 | 143 | o8 17 577 | 286 9'5 | 446
Elementary
schools . . 28 | 145 | 36 72 | 42 | 157 | 106 | 374
High schoel . | 25 | 127 | 35 | 11’5 | 22 | 104 82 | 346

College or uni-
versity . R & 56 | 10 75 | o9 47 36 | 178

Part C
Illiteracy percentages
Illiteracy percentage in Whites Negroes | Both races
Present sample . 21 52 2'5
Females in states from whxch present
sample was drawn, 1930 (Ages 15 33 74 3°5

and over)
Females in U.S.A., 1930 (nges I 5 and
over) . . 31 167 44
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Table 277 deals with the formal education of the women in
the sample. Part A shows that about 40 per cent. of the
white women, and about 30 per cent. of the Negro women,
received some high school or higher educational training.
Unfortunately no statistics are known to the writer that
would make it possible to determine whether these propor-
tions are fairly representative of conditions in the general
population or not. It appears probable from general con-
siderations that the sample is not widely divergent in this
respect, but there seems no way available to test the point
adequately for the whole educational range.

A little light may perhaps be thrown on the matter from
statistics compiled by Lang (37, 374) from the census of the
city of Chicago, taken in 1934. Naturally the comparison
cannot be exact for a number of reasons. In the first place
Chicago alone cannot be regarded as representative of con-
ditions in all the cities treated together in the present
material displayed in Table 27. Furthermore, Lang tabu-
lates his statistics by school grade numbers, and it is not
certain that the aggregation of grades into broader categories,
as has been done in Table 274, is entirely just, though from
Lang’s discussion of his own data (37, p. 188) it appears to
be reasonably so. Finally, it is impossible practically to put
the present material into combined nativity—colour groups
by educational status as Lang has done with his material.
.But recognizing these disabilities, and others not mentioned,
it still may be of some interest to compare the figures of
Table 27a with those of Table 27. It is, of course, to be
understood that Lang’s category ‘None’ does not corres-
pond to our category ‘Illiterate’.

On the whole the comparison, inexact as it is and must
necessarily be, seems rather to support the idea that the
present material is probably quite fairly representative of
the general urban population (in large cities) of the United
States in respect of degree of formal education that child-
bearing women have achieved in their lives. .

In respect of one educational category (the illiterate)
there are general population statistics for comparison. This
comparison is made in Part C of Table 27. The first two
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lines of the tabulation indicate that, in so far as illiteracy
may be used as a criterion, the present sample is fairly
close to the general population of the states from which
it was drawn. On the basis of this criterion the present
sample, where it diverges at all, is better (that is, indi-
cates more educational training) than the general popula-
tion from which it came. This would seem to be not only
a harmless divergence, but indeed a satisfactory one rather
than otherwise, considering the basic objectives of the in-
vestigation as a whole. The percentage of illiteracy among
the Negroes in the present sample is less than a third of that
in the general population of the country as 2 whole. But
this is reasonably to be expected since we are dealing only
with urban and nearby suburban dwellers. Negro illiteracy
is much higher generally in the rural South than in large
cities located farther North.

TABLE 274

Percentages of Chicago's female population I8 years of age and over
that had completed different grades in school, Census of 1934. [Com-
piled from data of Lang (37, Table I) by R. P.]

Highest degree of formal education Percentages

Native wehites, native parentage:

None . . . . . . . . o3

Elementary schools {Grades 1-8 incl.) . . 379

High school (Grades g—12 incl.) . . . 47°4

College or university (Grades 13 and over) . 140
Native whites, foreign or mixed parentage:

None . . . . . . . . 11

Elementary schools (Grades 18 incl.) . . 566

High school (Grades 912 incl.) . . . 357

College or university (Grades 13 and over) . 60
Foreign-born:

None . . . . . . . . 15'5

Elementary schools (Grades 1-8 incl.) . . 71°5

High school (Grades 912 incl.) . . . 10°3

College or university (Grades 13 and over) . 18
Negroes:

None . . . . . . . . 33 '

Elementary schools (Grades 1-8 incl.) . . 64°3

High school (Grades g—12 incl.) . . . 273

College or university (Grades 13 and over) . 46
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Part B of Table 27 brings out the interesting fact that
(with a curious and so far unexplained discrepancy in
respect of illiterate white and Negro PRENUPs) the overt con-
sequences of loose sexual morality diminish with increasing
extent of formal education. It would be rash in the extreme
to conclude from the figures that adherence to a high code
of sexual morality increases with extent of formal education,
because in fact the data give no warrant for such a conclu-
sion. Just possibly the precise opposite may be the case.
All that the figures in Part B definitely demonstrate is that,
in this sample, the overt consequences of sexual immorality
expressed in pregnancy are less frequent proportionally
(with the discrepancy noted above excepted and reserved)
the higher the extent of formal education, in both whites
and Negroes. A reasonable way of putting the matter is
that while more highly educated girls may or may not be
more moral than their educationally less fortunate sisters,
at least they know better, on the average, how to forefend
the dire consequences of such excursions as they may choose
to make into the realm of amatory dalliance.

Turning now to the consideration of ecomomic status it
will be recalled that the original plan required the recording
of this variable under five broad categories: Very Poor,
Poor, Moderate Circumstances, Well-to-do, and Rich. As
the collection of material progressed it became apparent
that, under the prevailing circumstances of the time, the
last category (Rich) was for all practical purposes entirely
superfluous. During the early years of the depression al-
most nobody was subjectively rich. Every one tended to
moan about poverty—absolute or relative. On the whole
relative poverty tended to elicit somewhat louder and more
earnest groans than absolute, so oddly do humans behave
when annoyed. Under the stress of this united poverty
clamour the kind-hearted interns and residents whose task
it was to fill out the histories for this study plainly lost a
good deal of whatever sense of economic reality they might
have hitherto had, and with practical unanimity refused to
set any subject down as rich, even though the objective
facts about the person plainly showed that she and her
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husband were in reality only a little less rich than they were
before 1930, and by any reasonable objective standard still
belonged in the Rich category. The same consideration ap-
plied in lessening degree all down the line. Persons who
plainly belonged in the Well-to-do class were recorded as
of Moderate Circumstances; persons really in moderate cir-
cumstances were recorded as Poor. This situation led us to
query many histories on this point, and get them corrected.
But it has also led in the end to the combining into one of
the two highest categories, Well-to-do and Rich, leaving us
with four instead of five economic classes.

It is beyond question unfortunate that the collection of
material for this investigation happened to coincide in time
with the worst years of the depression. It resulted in the
whole distribution of the subjects relative to economic
status being slid along to the left (towards lower positions)
on the abscissal axis. Part of this shift was real; but part was
an artificial product of the combined psychology of the sub-
jects and the recorders. We have done all that it was
humanly possible to do by querying and correcting to elimj-
nate this artificial element in the picture, but we do not for
a moment delude ourselves with thinking that we have been
wholly successful.

Another thing that obviously influences the distribution
of the present material relative to economic status is the
fact that the great bulk of it came from the wards of hospi-
tals. A part of the reasons that induced many of the women
in this sample to go to hospitals for their confinements was
that they could bring off the event in that way cheaper than
they could by having it at home, and expense was a signifi-
cant consideration at that time, more or less independently
of the absolute economic position.

Table 28 gives the absolute and percentage distributions
of our material relative to economic status.

Since there are available no general and comprehensive
data as to the distribution of the population of the United
States relative to wealth, income, or economic status, it is
impossible to check the adequacy or representative charac-
ter of the present sample in this regard save on one point.
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The Well-to-do and Rich category of the present material
includes families (husband and wife) which make income-
tax returns, and virtually only such families. Furthermore
it is practically certain that there is no significant number of
income-tax payers included in any of the three groups of
lower economic status, American laws and customs being
what they are about income tax.

TABLE 28
Economic status

Whites Negroes : Totals
Economic group | Absolute| Per cent. | Absolute ! Per cent. ; Absolute | Per cent.
Very poor . 5,014 19-8 3,021 536 i 8,033 26'0
Poor . . 11,792 466 2,492 4472 14,284 | 462
Moderate cu-cum-
stances 6,961 273 118 21 7,079 22'9
‘Well-to-do and nch 1,540 6°1 2 l o-1¥ 1,551 50
Totals ., . | 25,316 1000 l 5,633 | 1o0o I 30,949 100°1

#* Actually 004 per cent.

Taking the whole material together, 5 per cent. fall in the
Well-to-do and Rich group. The income-tax authorities in
Washington were good enough to supply figures for 1930
showing the percentages of the population that filed income-
tax returns in that year in each of the 15 states from which
our sample was drawn. The average percentage for these
states, whether unweighted or weighted with the male popu-
lation 15 years of age and over, worked out to 3-7 per cent.
This result again, so far as it goes, suggests that the present
sample is probably not seriously distorted from the general
population that produced it, in respect of economic status
in the uppermost brackets at least.

The question of the distribution of the husbands (and
unmarried consorts so far as known) of the women in the
material in respect of occupations may be considered next,
Table XII of Appendix I gives a fairly detailed distribution
of the data on this point.

The fact that the present sample was preponderantly
urban in character, containing only such rural women as
came into nearby city hospitals for delivery of their babies,
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is clearly reflected in Table XII. Agriculture, forestry,
fisheries, and mining are but slightly represented.

In order to show more clearly the general occupational
picture from a social-economic point of view, and to facili-
tate comparison with the general population from which
the present sample was drawn, Table 29 is presented. This
gives the percentage distribution (according to the writer’s

" (33) broad threefold classification of occupations that has
already been described in section 8 of Chapter II and Note
17) of the following groups: (a) the present material, taking
account only of individuals where the occupation was known
and recorded (i.e. omitting the last line in Table XII);
(b) New York City in 1930 from Pearl (33, p. 496); (¢) gain-
fully occupied males aged 10 years and over in the U.S.A.
in 1930 (compiled by the writer from Table 3, pp. 306—20,
of Abstract of the Fifteenth Census of the U.S. 1930); (d) gain-
fully occupied males aged 10 years and over in the U.S.A.in
1930, but omitting the classes of farm owners, farm tenants,
and farm labourers, in order to bring the general population
roughly into a more justly comparable position with our
urban sample.

‘ TABLE 29

Occupation of husbands

Percentages exhibited in
Present
malterial. US.A.
Known | New York 1930
Occupational group occupations | City, 1930 | U.S.A. omitting
(Pearl’s Classification) only total 1930 total |agriculture
I. Owners, managers,
officials, and pro-
fessional men . 13°0 187 216 170
II. Skilled and semi-pro-
fessional workers . 525 537 449 511
ITI. Labourers—unskilled :
and semi-skilled . 34°5 276 33’5 ° 319
Totals . . 1000 100°0 1000 100°'0

It appears from Table 29 that in our present material
there is a relative under-representation of occupation Class
I, with a corresponding over-representation of Class III.
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Comparing the first and last columns of the table with each
other, it is seen that this disparity amounts to about 4 per
cent. in each case. This is presumably the expression of
the combined effects of the strictly urban character of the
sample, and of the delivery-in-hospital selective restriction.
The low cost or free services generally provided by Ameri-
can hospitals in large cities to the poor and very poor classes .
would tend to a relative over-representation of these classes
in our material. Furthermore, at the other end of the scale
there was evident a certain reluctance on the part of some
of the co-operating physicians to bring their private patients
(relatively well-to-do) into the net we spread, with their
help, to collect our material. This appears to be reflected
more in the occupational than in the economic classifica-
tion, as we have set them up. But in any case it is evident
that the present material is not grossly, or even seriously,
divergent in its husband-occupation distribution from that
of the general population of the United States at the time,
when the latter is roughly adjusted for urbanization by
dropping agricultural occupations.

Finally we turn to the examination and comparison of
the ages of the women in the present material. As a first
step it is desirable to see whether the married women (since
the chief concern will be with that category) in the general
population of the 135 states from which the present material
was drawn are a fair sample in respect of age of the
married women of the whole United States. The mean and
median ages for the pertinent groups involved in this ques-
tion are given in Table 30.

While the group differences in mean and median ages in
Table 30 are statistically significant in comparison with
their small probable errors, ranging from only about 7 hours
to a little over 3 days, nevertheless it is plain that the dif-
ferences are absolutely so small, even in the case of the
Negro population, as to have no practical significance. In
regard to ages of married women the population of the 15
states from which the present material was drawn may
certainly be taken as fairly representative of the population
of the United States as a whole.
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TABLE 30
Ages of married women in general population, according to the Census
of 1930
Mean age Median age
Groups in 1930 (years) (xears)

White married women in 15 selected
states . . . . .
White married women in continental
U.S.A. . . . . .
Negro married women in 15 selected
states . . . . .
Negro married women in continental
U.S.A. . . . . . . | 33'415-+0'004 | 32°4491 0006

3458840002 | 34-643+0-002
34258 L0001 | 3425510002

3382410008 | 32:94740-009

In the next place comes the question as to how well the
ages of the mothers in the present material as a whole group
compare with those of mothers in the U.S. Birth Registra-
tion Area for the same years in which the mothers in our
material were observed and recorded, namely 1931 and
1932. As close an approach as is possible to this comparison
is made in Table 31, which gives the mean and median
ages for (a) all mothers in the present material; () all white
mothers; (c) all coloured mothers, and (d) all mothers to-
gether, of live births in the U.S. Birth Registration Area in
the years 1931 and 1932 separately. Unfortunately this
comparison is not of precise equivalents, because the present
material includes all mothers (at the time of observation)
regardless of the manner in which their latest pregnancy
terminated. Most terminations were by live births, but
there are included also all the terminations by still-births
and abortions. Precisely comparable data in this respect
cannot be got from the official U.S. Birth Registration Area
birth statistics. This fact makes a small difference in mean
and median ages of mothers.

It is seen from Table 31 that the mothers in the present
material average, as a whole group, about a year younger in
age than mothers of live births only in the U.S. Birth

- Registration Area in 1931 and 1932. This is, of course, 2
statistically significant difference. It arises in part from the
fact, already noted, that the present material included all
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kinds of pregnancy terminations as against only live-birth
terminations in the U.S.B.R.A. data. It also in part prob-
ably reflects a selective effect on age, of the restriction of the
present material to hospital deliveries. But the divergencies
in average age are not differential as regards the race (colour)
groups, the Negro averages being below the U.S.B.R.A.
averages by about the same amount as in the whites; and,
though statistically significant, cannot reasonably be re-
garded as of any serious practical importance relative to any
use to be made of the data.

TABLE 31
Mean and median ages of spectfied groups of mothers
Mean age Median age
Group N (years) (years)

White mothers in present
material ., . . . 25,313 | 26°6824-0'026 | 25-9071t 0032
All white mothers of live
births, U.S.B.R.A. 1931 . | 1,722,804 | 27:528-L0-005 | 26-7301+ 0006
All white mothers of live
births, U.S.B.R.A. 1932 . | 1,682,171 | 2751640003 | 26-721 1+ 0-004

Negro mothers in present

material . . . . 5,631 | 24'28914-0-056 | 23-208 4-0-070
Coloured mothers of live

births, U.S.B.R.A. 1031 . 256,372 | 25-778+*0'009 | 24:4854- 0011
Coloured mothers of live

births, U.S.B.R.A. 1932 . 260,723 | 25799--0'009 | 24'492+ 0011
All mothers in present

material. . 30,044 | 26-247-+0-024 | 25-377+ 0030
All mothers of live bu'ths,

U.S.B.R.A. 1931 . 1,979,176 | 27-3014+0'003 | 26463 L0004
All mothers of live bu'ths,

U.S.B.R.A. 1932 . . | 1,042,804 | 2728510003 | 26447 10004

In general it may be reasonably concluded that the present
material appears to be a fair and representative sample of
the general population from which it was drawn, in respect
of a variety of important vatiables. The results that it
reveals, to be discussed in this and the next chapter, may
therefore be accepted with a considerable degree of confi-

.dence, as indicative of conditions in the general population,
and particularly the urban population, of the United States.
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4. The Prevalence of Contraception

We come now to the primary objective of the present
chapter, namely, the appraisal of the prevalence or extent of
contraceptive efforts actually made in this sample of the
American population that has been under discussion.

Table 32 presents the data as to the frequency of the
practice of contraception. Considering first the totals for
the whites it is seen that 427 per cent. of the women had
practised contraception before the time of record, regularly
or intermittently, intelligently or stupidly, as the case may
have been. Fifty-four per cent. of the women stated that,
to the time of record, they had never practised contracep-
tion. The medical co-operators who took and recorded their
reproductive life-histories for this investigation found no
reason in their demeanour, behaviour, or histories to doubt
their statements. Nor did the writer, who went carefully
and critically over every detail of each individual history
with this particular point in mind, find any internal evidence
in the history itself to justify doubt as to its truthfulness on
this point.

In addition to this 54 per cent. of the white women, 822,
or 3-2 per cent., also stated that they had never practised
contraception, but either the medical co-operators or the
writer, or both, found reasons to doubt their statement on
the point. If a woman’s record showed too long gaps
between pregnancies, unexplained in the history by illness
or otherwise, and she affirmed that she had not practised
contraception, her record was forthwith thrown into the
doubtful category. This was unjust to many women—for
the most part they probably were in fact telling the truth—
but the adoption of the procedure followed had the effect of
measurably increasing confidence in the residual 54 per
cent. accepted as not practising contraception. In a later
chapter statistical evidence will be presented that indicates
that the pregnancy rates shown by these women objectively
justify in high degree this confidence. In passing it may be
of some interest to note that, of the 822 white women whose
statements that they had never practised contraception were
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doubted, 44-6 per cent. were Catholics. For 6 white women
out of the total of 23,316 it was impossible to get any clear
information as to whether contraception had been practised
or not. This was chiefly because of the low level of mentality
of these women.

TABLE 32

Contraception

PART A. Whites

INWED OUTWED PARTLY Totals
Per | Num-| Per |Num-' Per Per
Practice of Contraception |Number| cent, | ber | cent. | ber | cent. |Number| cent.
No contraception . . | 11,849 | 51°6 | 1,322 880 | 511 6oz ] 13,682 | 54'0
Contraception attempted in H
some form . . . 110,318 | 449 177 | 11-8 | 311 | 367 | 10,806 | 427
No contraception stated, but
record doubted . . 792 | 34 4| o2 26 31 822! 32
No information . . . 6| oo3| .. N N N 6| ooz
Total . . N . | 22,965 { 99'93 | 1,503 | 1000 i 848 | 100°1 | 25,316 | 9902

PART B. Negroes

INWED OUTWED PARTLY ' Totals

Per | Num-| Per |Num-| Per Per

Practice of contraception Number' cent. | ber | cent. | ber | eent. |Number| cent.

No contraception . .| 2,828 | 492 | 1,152 | 933] 606 | 842 4,696 | 830
Contraception attempted in

some form . . . 717 | 201 82 66| 126 | 152 925 | 164
No contraception stated, but

record doubted . . 26 o7 I o1 5 o6 32 o6

No information .

Total . . . .| 3,571 i:mo-c 1,235 | 1000 | 827 | 10070 | 5,633 | 1000

Among the Negro women only 16-4 per cent. in total had
practised contraception. As for the remainder, 83 per cent.
of the total stated that they had never done so, and no
reason was found by anybody to doubt their statement.
This left 32 Negro women, or 0-6 per cent., whose state-
ments that they had not practised contraception were
doubted for one reason or another.

Taking everything into account there seems to be no
reason to doubt that the percentages of Part B of Table 32
represent with substantial accuracy the relative frequency
of contraceptive efforts in the particular part of the general
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population from which the present sample was drawn.
They indicatc that roughly only about a third as many
Negro women as white women resort to contraception. It
seems probable that there will be little serious disagreement
with this figure on the part of those acquainted with the
sex attitudes and mores of the American Negro.

As would be expected the proportion of women practising
contraception in both racial groups is much higher in the
INWED class than in either the OUTWED or PARTLY classes.
Obviously one important reason why most of the women
who found themselves in these latter two unenviable classes
got there was that they had failed to control conception.

There are two classes of women who do not appear in
the present sample by reason of the way in which it was
collected. These are: (¢) Women who were themselves per-
manently sterile physiologically or belonged to matings that
were permanently sterile. (b)) Women who on all other
grounds might have been included, but who did not become
pregnant between about October 1930 and April 1932. Pre-
sumably some portion of these women did not become preg-
nant because they were effectively practising contraception
during this period. Of such women two categories may be
distinguished : namely, (1) those who desiring a family, but
a small one, did not time a pregnancy to fall into the period
covered by this study, and (2) those who desired never to
have any children at any time, and successfvlly practised
contraception to the realization of that end.

It is reasonable to suppose that if there ...1e a just repre-
sentation of women of category (a) in the sample it would
tend to raise by a small amount the total percentage in
Table 32 of those not practising contraception, on the
ground that sterile women and women in sterile matings
seem in actual experience to discover their sterility fairly
soon after marriage and stop any attempts at contraception
that might otherwise be made.

Of the women in category (b) those in the two subclasses
are on a somewhat different footing statistically. Those in
subclass (1) may probably safely be completely disregarded
so far as concerns any potential effect they might be sup-
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posed to have upon the percentages of Table 32. The
reason for this opinion is found in the great statistical
stability of official birth statistics from year to year relative
to age and other characteristics of the mothers involved.
For the most part the women who appear as mothers in the
birth statistics of calendar year #+1 are individually different
women from those who appear as mothers in the statistics
of the year n. Yet the relative age distributions of mothers
of the years n and n-+}1 are almost precisely identical. By
parity of reasoning it appears probable that the proportion
of women practising contraception among mothers of one
year will not be greatly different from the proportion among
mothers of the previous year, except in so far as it may be
increased by women beginning for the first time in their
lives the practice of contraception—that is, leaving the ‘no
contraception’ cohort to which they had always previously
belonged and passing over into the ‘contraception’ cohort.
The proportion of such new recruits in the total at any
given moment is probably not large, but is probably in-
creasing more rapidly per unit of time under present condi-
tions than it has in the last fifty years, and doubtless will
continue to increase. But if we consider not the percentages
of Table 32, which are by definition percentages of mothers,
and consider inferentially the percentages of women in the
whole population exposed to risk of pregnancy (i.e. indulg-
ing in sexual intercourse) it is reasonable to suppose that
the percentage of them practising contraception will be
somewhat, but probably not greatly, higher than that of
Table 32, because of the existence of the subcategory () (1).

Finally, it is reasonable to suppose that there may be
some women really falling in the subcategory (b) (2), that is,
women not physiologically sterile but actually never preg-
nant because of their unfailingly effective practice of contra-
ception from first coitus to menopause. But all the evidence
available seems to indicate that the percentage of such
women in the general population must be fairly small. It
would doubtless be somewhat larger if absence of live births
"were taken as the criterion of a sterile mating (as in Notes-
tein’s analysis of census data) than if the criterion were taken
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to be absence of any product of conception. Thus it would
be statistically tempting, but probably biologically dubious,
to charge all the increase in sterility percentages between
1890 and 1910, found by Notestein (31), to the practice of
contraception by women in the subcategory under discus-
sion.

To summarize, it seems probable that the percentages of
white women definitely recorded in Table 32 as practising
contraception somewhat underestimate the corresponding
percentage for the general population from which the
sample was drawn, but not greatly so. Considering the
fact that the figures of Table 32 include all ages; all dura-
tions of marriage; the whole range of variation in number
of pregnancies experlenced and all sorts of social, eco-
nomic, and educational levels, it would seem hazardous to
estimate the percentage of white contraceptors among the
women in the general population of the 15 states dealt with
at more than 55 to 6o per cent. (that is, 42-743-2+about
10 to I5).

This estimate will be objected to by some as too low. It
will be pointed out that women coming to birth-control
clinics for the first time show a much higher percentage
than those reporting here to have previously attempted
contraception.’® But women attending upon birth-control
clinics are known to be a highly selected and differentiated
group. It has been shown by the writer (32) that they are
a much more fertile group than the generality of women.
Furthermore, as a group they are heavily over-weighted
with multiparae®® and the present material shows unequivo-
cally an increase in contraceptive practices with increasing
number of pregnancies experienced. Relatively few women,
aside from those in the upper social and economic strata,
begin contraception in the first years of conjugal life.

An interesting additional sidelight is thrown upon this
discussion by the following figures. Considering only white
women married once only and free of gynecological disease,
the data show that, among the total number of women ex-
posed in each age period, the following percentages had
practised contraception in some form or other:
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Per cent. who had

Age period attempted contraception
10-14 . . . . 332
15-19 . . . . 433
2024 . . . . 53°1
25-29 . . . . 572
30-34 . . . . 552
35-39 . . . . 499
40 and over . . . . 397

It will be seen that these figures tend to confirm the
writer’s estimate stated above of 55 to 60 per cent. as arough
maximum of contraceptive effort for the general population
from which the present sample was drawn.

After prolonged study of the matter and examination of
all the available evidence the writer has come to the conclu-
sion that the proportion of married women in the ‘general
population practising contraception is a statistic that cannot
be precisely determined or proved. The best that can be
hoped for is a judgement that shall take into account as
justly as may be all the evidence direct and indirect. The
writer’s present judgement on the point has been stated.
It is not to be regarded as dogmatic or final, but on the
contrary is subject to revision whenever any new sort of
evidence appears that warrants a change. It merely repre-
sents the best present judgement of one student of the
problem.



A

THE EFFECTS UPON NATURAL FERTILITY
OF CONTRACEPTIVE EFFORTS

I this chapter it is proposed to discuss the relation between
contraceptive efforts as actually made in the reproductive
histories of the women in the material described in Chapter
IV, on the one hand, and the differential fertility exhibited
by (A) groups differing in economic status, (B) groups differ-
ing in amount of formal education experienced, and (C)
groups differing in religious affiliations, on the other hand.
The discussion throughout will nof be ¢oncerned with the
theoretical possibilities of different particular contraceptive
techniques. The discourse will, instead, be of actual per-
formances and results as manifested in random samples
of the general population, which include among others,
ignorant, stupid, and feckless folk, who furthermore all
too often are economically so situated as to make the physio-
logically adequate practice of contraception by any methods
now known extremely difficult if not impossible. Birth-
control practices involve to a considerable extent mental
attitudes and habituations—in short individual and group
psychological factors. It is a matter of interest to know
whether there are significant differences in degrees and kinds
of controlled fertility in socially differentiated groups,
known to differ in their attitudes and outlooks in regard to
other matters.

All the women discussed in this chapter were married
and were living in wedlock; had been married once only,
and were free of any form of gynecologic disease recogniz-
able in the hospitals in which they were delivered. Restrict-
ing the material in this way obviously enhances its statistical
homogeneity and reliability. The tables include all the
women in the total sample who qualify under all the above
restrictions.
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PART A
Differential Fertility in Economic Classes

Table XIII of Appendix I gives the number of women in
total, and separately in four economic groups, together with
their average ages in years at the time of record. The separa-
tion into groups of primiparae (women who have experienced
only one pregnancy) and multiparae (women who have ex-
perienced two or more pregnancies) is occasioned by the
fact that all earlier studies have shown that the extent and
results of contraceptive practices are significantly different
in these two groups. ‘Non-contraceptors’ are women who
have made no attempt whatever at any time to prevent
conception. ‘Contraceptors’, for purposes of present dis-
cussion, are, on the other hand, all those women who have
ever at any time in their reproductive lives made any sort
of attempt to prevent conception from occurring after sexual
intercourse, however perfect or adequate the attempt on the
one hand, or alternatively however inept, irregular, or
physiologically stupid.

From a sentimental point of view this mode of dealing
statistically with contraception is regrettable, because it
unfailingly irritates birth-control propagandists, who always
desire to see the best case possible made for contraception
in general, and for the particular contraceptive technique
most in favour at the moment. It is hoped that at some
later time it will be possible to analyse our data from this
latter point of view. But this is not the present objective.
Here the concern is with the problems of populations as
whole groups. In populations contraception is practised
with widely varying degrees of frequency and prevalence.
Taking this plain fact as a datum base—something given—
what has been the actual effect upon the potential fertility
of the population as a whole of the contraceptive efforts
really made? It may be conceded, and in fact cheerfully is,
that if the most efficient contraceptive techniques known
had been uniformly and perfectly employed by all the
women in the contraceptor class the results would have been
different. But what of it? If John Smith had made more
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money than he did he would to-day be a rich man. But his
bank and the income-tax people are solely interested in
what he actually did make. So precisely are we interested,
here and now, solely in how much the contraceptive efforts
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Negroes.

of the women in the contraceptor class of the population
lowered the fertility they manifested below that of the non-
contraceptor women.

The relative or percentage distribution of the material
among the economic classes is shown graphically in Fig. 29.
"The figures at the top of each bar give the actual percentages.
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It is evident that the economic class distributions are
quite different in the two racial (colour) groups, as would
be expected under American urban conditions. Nearly 98
per cent. of the Negroes in the sample fall in the Very Poor

~and Poor classes together, and over half of the total Negro
sample in the Very Poor class. The distribution of the whites
by économic classes is of a sort that would be considered
more nearly normal; especially when it is remembered that
the data were collected during the depression. But it must
also be remembered that the economic distribution of the
American urban Negro population would atall times be con-
siderably lower than that of the white population, provided
both samples were fairly representative of actual conditions.

Among the whites 38-2 per cent. of the women in the
material are primiparae and 61-8 per cent. are multiparae.
These figures correspond to 33-384-0'03 per cent. of the
primiparae among the native white women bearing live
children in 1930 in the U.S. Birth Registration Area as a
whole, and 40°15 4-0-15 bearing still-births in the same year.
The average for the two groups is 3676 per cent. These
figures indicate that the present sample is quite fairly repre-
sentative of the general population in this respect. Among
the Negroes in the material the percentage of primiparae is
273 per cent., and of multiparae 727 per cent. This corre-
sponds to a percentage of 28-98 1006 for coloured primi-
parae producing live births in the U.S.B.R.A. in 1930, and
of 31354025 per cent. for coloured primparae producing
still-births in the same year and area. Again reasonably
close agreement of the sample with the general population
is indicated.

Also in respect of mean age at the time of record the
women of the present material are so nearly in agreement
with the women producing live births in the U.S.B.R.A. in
1930 as to make it clear that our sample is in no serious way
biased in this respect, but may be taken as reasonably
representative of American general population conditions.
This is true not only for the group of women as a whole,
but also for the division into primiparous and multiparous
groups, as is shown graphically in Fig. 3o.
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It appears that the primiparae of the present material
tend to be a little older in average age at the time of record
than the roughly comparable class in the U.S.B.R.A. of
1930, and that the multiparae of the present material tend
to be a little younger than the general population group to
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which they roughly correspond. But it is evident that in
general the agreement is sufficiently close to give confidence -
in the fairly representative character of the present material
so far as age is concerned.

.Item 3 in Table XIV of Appendix I gives the mean ages
at marriage, and Item 4 the mean duration of marriage to
the time of record, for the several classes of women included
in the investigation.

It appears that the multiparae, whether white or Negro,
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non-contraceptors or contraceptors, married at slightly
younger mean ages than the corresponding classes of primi-
parae. The differences are more than four times their
probable errors in every one of the four such comparisons
possible to make, taking all economic classes together, and are
therefore to be regarded as statistically probably significant.

The contraceptors, whether white or Negro or primi-
parae or multiparae, married at slightly older mean ages
than the corresponding classes of non-contraceptors. The
differences in the means in the case of the whites are to be
regarded as probably significant statistically; in the case of
the Negroes they are not.

The Negroes on the average married at younger ages
than the whites, and in both races the mean age at marriage
increased with advancement in economic status. The better
off economically the women were, the more on the average
was the marriage postponed to higher ages. These relations
are shown numerically in relative figures in the following
tabular arrangement:

Taking the mean age at marriage of Very Poor whites as 100, the mean
ages at marriage of the other classes are as follows:

Whites Negroes
V.P., P. | M.C. W-R.|V.P.| P. | M.C.

Primiparae non-contraceptors | 100 105 116 : 128 | 97 i 99| 104
Primiparae contraceptors . | 100 '104. II3 ' 120 | g6 | 99 | 127
|

Multiparae non-contraceptors | 100 ' xo4i 115 126 | 95 i 97 | 109
Multiparae contraceptors . | 100 103 111 118 | 96 i 96 99

Table 33 shows the percentages that the contraceptor
women form of all women in their respective classes.

TABLE 33
Percentages of contraceptors to all women in class
White Negro
Very Mod. | Well-to-do Very Mod.
Items Totals | Poor | Poor | Cire. | and Rich {Totals | Poor | Poor | Circ.

5. All women in
sample (Totals) 460 | 3070 | 410 | 565 8o'1 19'7 | 165 | 22'5 | 384
(a) Primiparae . | 378 | 184 | 28'3 | 503 762 13'1 | 109 | 14'5 | 250
(6) Multiparae . | s1°1 | 34's | 486 | 61°8 827 222 | 184 | 25'9 | 467
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Table 33 establishes with numerical precision for the
present urban material the relationship that has long been
alleged on general grounds, namely, that the higher the
economic position of a group the greater is the average
prevalence of contraceptive effort within it. In both white
and Negro groups, and for both primiparae and multiparae
this trend 1s manifested in the clearest fashion. Another
significant point is that the practice of contraception was
more prevalent among multiparae (women who had already
been pregnant two or more times) than it was among primi-
parae who were just beginning their reproductive lives and
had been pregnant only once. This was true of the Negroes
as well as of the whites. The third result made clear is that
much smaller proportions of the Negro women than of the
whites made contraceptive efforts. This result is corrobo-
rated by the experience of American birth-control clinics
dealing with both races.

The important factors in producing the trends relative to
the proportional amount of contraceptive effort shown in
Table 33 are probably four in number, namely:

1. Different degrees of ignorance of contraceptive tech-
niques, and of many other important elements in the
physiology of reproduction.

2. Different degrees of carelessness and indifference as to
the reproductive consequences of copulation, especi-
ally when contrasted with the temptations to and
pleasures of sexual congress.

3. Different degrees of ecomomic ability to provide the
mechanical accessories for contraception and the en-
vironmental surroundings favourable to its adequate
practice. :

4. Different degrees of desire for children regardless of
economic consequences to them or to the parents.

The results of Table 33 are shown graphically in another
form in Figs 31, which explains itself and needs no further
textual comment. '

It has already been shown in Chapter II that in reaching
a critically adequate measure of fertility it is necessary to
introduce the consideration of the physiological restrictions
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upon the possibility, and consequently the statistical Lability,
of becoming pregnant. The next essential step in the analysis
of the economic fertility differential is to examine the data
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regarding this liability, which are presented in Table XV
of Appendix I. Since a woman is not capable of becoming
pregnant when she is already pregnant or in the puerperal
state, the figures given in Table XV state the aggregate
time in years spent during their married lives by the women
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in the samples while they were not pregnant or in the puer-
pertum. 'Table XV in other words gives the aggregate.
opportunity for (or possible liability to) pregnancy in the
material, in person-years, and the average number of years
of such liability per woman.

The total opportunity for becoming pregnant of the
22,657 women was 81,8521 person-years, or an average for
the whole lot of approximately 3 years and 7 months per
woman. The multiparae account for the bulk of the oppor-
tunity. Thus in the whites while the multiparae constituted
only 61-8 per cent. of the white women they accounted for
86-5 per cent. of the total opportunity. In the Negroes
=2+ per cent. of the women were multiparae, but they
accounted for g1-8 per cent. of the total opportunity. Primi-
parae as a class utilize their opportunities for pregnancy
more rapidly on the average than do multiparae as a class.

In the case of the primiparae the figures under Item 7
give the average lengths of time in years, for the several
groups, between marriage and first conception (beginning
of first pregnancy). Thus, to take white primiparae non-
contraceptors as an example, the figure 0'91 means that
on the average these women spent approximately 332 days
or about 11 months after marriage before they became
pregnant. The Negro women in the same category exhibited
an average delay between marriage and first pregnancy of
29 days over a year. Does this greater interval between
marriage and first conception in the Negroes possibly
reflect an effect of the normally low fertility of adolescence
already discussed earlier? The Negro primiparae married
at an average age nearly two years younger than that of the
white primiparae. Both groups obviously contained a good
many adolescents, and the Negroes more than the whites.
The figures give no proof that this is the explanation, but
they are at least suggestive.

Item 7 of Table XV, Appendix I, gives some indication of
the effectiveness of the contraceptive efforts actually made
by these women. It is evident that the contraceptive efforts
made have increased the time interval between marriage and
first conception, as they were intended to do, and would in
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fact be expected to. For white primiparae of all economic
classes togcther this increase in the average time from-mar-
riage to first conception in the contraceptor class, as compared
with that experienced by the non-contraceptor class, was 0-g5
year. The mean total period from marriage to first concep-
tion in the white primiparae contraceptors was a little over
twice as long as in the corresponding non-contraceptors.
The Negro primiparae of all economic classes together
showed an increase in average time from marriage to first
conception for the contraceptors as compared with the non-
contraceptors of only 0-22 year. The contraceptive efforts
of the Negroes, in other words, postponed first conception
much less than did the corresponding efforts made by the
whites. In the common sense of the words it is a reasonable
inference that the contraceptive efforts actually made by
the Negro primiparae were less efficient in preventing con-
ception than were the corresponding efforts made by the
white primiparae, as judged by postponement of first con-
ception after marriage.

In the same way and in the same sense the results indicate
that the efficiency of the contraceptive efforts actually made
by the white primiparae in the several economic classes
increased as the economic status increased, so far as may be
judged from the group average postponement of first con-
ception in the contraceptor groups beyond what was ex-
perienced by the corresponding non-contraceptor groups.
The average increases in postponement (in years) for the
white contraceptors over the non-contraceptors were:

1. For the Very Poor group, 0-65 year.

2. For the Poor group, o-76 year.

3. For the Moderate Circumstances group, o-81 year.

4. For the Well-to-do and Rich group, 1-39 years.
. In other words when judged by the criterion of postpone-
ment of first conception the contraceptive efforts of Well-
to-do and Rich white primiparae were more than twice as
effective as those of the Very Poor white primiparae.

Let us consider next the average number of years of
married life spent outside the pregnant and puerperal states.
These averages are higher, class for class, in the contraceptor
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groups than in the non-contraceptor groups, as would be
expected if the attempts at birth controlling had any practi-
cal effect at all. The relative effectiveness of efforts at con-
traception in increasing total time free of pregnancy can be
simply indicated by the same device that was used for the
primiparae. The average increase per woman in married years
free of pregnancy among the white contraceptor multiparae
over the white non-contraceptor multiparae were:

1. For the Very Poor group, o-4o year, or 8 per cent. of

the non-contraceptor mean.

2. For the Poor group, 088 year, or 20 per cent. of the

non-contraceptor mean.

3. For the Moderate Circumstances group, 0-96 year, or

23 per cent. of the non-contraceptor mean.
4. For the Well-to-do and Rich group, 2-13 years, or
57 per cent. of the non-contraceptor mean.

So then it appears that among the white multiparae the
contraceptive efforts of the Well-to-do and Rich were over
five times as effective as those of the Very Poor, when
judged by the criterion of keeping out of the pregnant state.

The corresponding figures for the Negro multiparae are:

1. For the Very Poor group, 041 year, or 8 per cent. of

the non-contraceptor mean.

2. For the Poor group, 0-46 year, or 11 per cent. of the

non-contraceptor mean.

3. For the Mocderate Circumstances group, 1-6o or 42

per cent of the non-contraceptor mean.

It is of some interest to note that on the face of the
figures the increase in effectiveness of contraceptive efforts
with advancing economic status, as between the Very Poor
and Moderate Circumstances groups, is relatively greater
for the Negroes than for the whites. Whereas the increase
in the whites is only a little more than twice it is almost
four times in the Negroes. Too much weight, however,
should not be put upon this apparently superior showing,
because of the small size of the Negro Moderate Circum-
stances group. It does seem probable, though, that the
differentials between the Very Poor group and the Moderate
Circumstances group are really much greater generally in
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the Negroes than in the whites, in respect of standards of
living, intelligence, cducation, and other socio-cconomic
variables. Because of the important influence of these
variables upon the efficiency of contraceptive efforts gener-
ally, it may well be that the apparent result indicated above
is really true, though the figures cannot be regarded as
proving it.

Table XVI of Appendix I gives the number of pregnan-
cies experienced and live births produced per 100 years of
opportunity for becoming pregnant in the several classes,
and the percentage lowering of these rates in the contraceptor
groups as compared with the non-contraceptor. These per-
centages may be taken as indications of the effectiveness of
the contraceptive efforts actually made in the several classes
in producing the results for which they were intended and
practised. The figures under Items g and 10 are obtained by
the following plan: Let N=the non-contraceptor rate (preg-
nancy or live birth as the case may be), and let C=corre-
sponding contraceptor rate. The percentages tabulated in
Items 9 and 10 are 100(N—C)/N.

Before discussing the results set forth in Table XVT it
will be well to explain an apparent paradox. Item ga indi-
cates that the white primiparae non-contraceptors in the
Poor economic group produced 122-1 live births per 100
person-years exposed to risk of pregnancy. At first glance
this may strike one as a physiologically impossible paradox.
It is not so. The numerical situation arises from the fact
that time is a factor in the rates. When a pregnancy or live-
birth rate is greater than 100 it means that the intervals (in
years) of freedom from pregnancy (including the puerperal
state) were in each case numerically less than the number
of live births (or pregnancies) experienced. Inlarge samples
.this usually happens only relative to first births, where con-
ception takes place soon after marriage. It can, however, in
particular samples occur in non-contraceptor multiparae
groups, but it is unusual.

Comparing white primiparae of all economic classes taken
together with white multiparae as a whole group it appears
that the contraceptive efforts actually made by the former
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group were relatively about twice as effective as those made
by the latter group in lowering average pregnancy and live-
birth rates. The same relationship in principle is shown
by the smaller and statistically less steady Negro groups.

Comparing the economic classes as whole groups, includ-
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F16. 32. Pregnancy and live-birth rates per 100 years of opportunity for
pregnancy in white women in the several economic classes.

ing both non-contraceptors and contraceptors together, it
appears that there is a steady lowering of both pregnancy
and live-birth rates associated with advancing economic
status. This relationship holds for both the whites and the
Negroes in the material, though to a somewhat smaller
degree (as would be expected) in the latter. This is shown
graphically for the whites in Fig. 32.

The change of mean pregnancy and live-birth rates with
economic status just set forth may possibly not be wholly
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accounted for by the more prevalent and effective contra-
ceptive efforts in the higher economic classes, because a
slight tendency towards a similar trend seems to be sug-
gested in the non-contraceptor rates. This trend, if real, is
certainly less marked and less regular among the non-
contraceptors, but still appears to be slightly indicated in
the whites; and also in the Negroes, so far as concerns the
multiparae in the Very Poor and Poor classes, where alone
are there enough Negroes in the sample to give any approach
toreliableresults. Beforediscussingthis possibility seriously,
however, it will be well to wait until further data upon the
matter, to be presented farther on, are in hand.

From Table XVI is further to be noted the negligible
effectiveness of the contraceptive efforts actually made by
the Negro multiparae in lowering pregnancy and live-birth
rates.

The percentage of effectiveness of the contraceptive
efforts actually made by the whites in lowering pregnancy
and live-birth rates tended to increase markedly in associa-
tion with advancing economic position so far as concerns
the multiparae, as is shown graphically in Fig. 33, and
definitely less markedly so far as concerns the primiparae.

A more refined analysis of the effectiveness of the contra-
ceptive efforts actually made by these women may now be
undertaken through the medium of age specific pregnancy
rates per 100 computed ovulations, calculated in the manner
described in detail in Chapter II.

Table XVII of Appendix I gives the mean rates, and the
numbers of women in each quinquennial age period from
10 to 40 years of age. The age period 40 and over is
omitted from the table in each group, because the method
by which the original data were collected was such as to
make the biometric constants for that period misleading.+®
In reading Table XVII it is to be understood that the
whole reproductive experience of each woman (save for that
after age 40) is included in the table. So it results that the
same women may appear under several age rubrics. It is
further to be understood that we are dealing exclusively
with the same women already discussed, who were all living
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in wedlock, married once only, and free of gynecologic
disease. ) '
Table 34 shows the extent of contraceptive effort in the
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F16. 33. Percentage lowering of pregnancy rates with advancing economic
status associated with the contraceptive efforts actually made by the whites,

several age periods and economic groups, as percentages of
women attempting contraception in any form or manner to
all women exposed to risk in the period and group.
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TABLE 34

Percentages of contraceptive effort by economic groups and age periods.
Derived from Table XVII

A. White Primiparae C. Negro Primiparae
Age Very Moderate | Well-to-do | Very. Moderate
period | Poor | Poor |Circumstances| and Rich | Poor | Poor | Circumstances
10-14 4'5| 152 250 .. 50| o o
15-19 | 168 | 261 471 700 I1°1 {133 167
2024 | 249|346 557 80-3 122 | 161 12°5
25-29 | 26'9 357 567 806 16-3 | 186 57°1
30-34 |21'4 333 49'0 783 100 154 | 100
35-39 | =286 1 25°0 417 579 .. o .

B. White Multiparae D. Negro Multiparae
10-14 | 310|378 ' 385 o 186 | 259 ..
15-19 | 3321476 65-8 871 166 | 266 54°5
2024 | 361|512, 644 865 196 | 27-7 543
25-29 | 371|522 639 86-0 203 | 293 458
30-34 | 349|503, 61-x 828 22°0 | 29°5 500
35-39 | 309|473, 586 800 278 | 250 6o-0

From Table 34 it is seen that the increase of contracep-
tive effort with rising economic status, already shown to be
characteristic of the sample as a whole, is also manifested
in each age period and for both races, wherever the sub-
sample is large enough to give reliable indications. Further-
more there is evident among the whites an interesting
tendency in all the economic groups, but most marked in
the lower ones, Very Poor and Poor, for the percentages of
contraceptors to be low in the lowest age periods. These
percentages rise with age until the 20~24 year age period,
and thereafter remain practically constant. This tendency
seems plainly to reflect the commonly observed desire of
young newly wed couples to experiment with reproduction
(child-bearing) as well as with sex early in married life.

The story that Table 34 tells is clean-cut and clear in its
revelation of present conditions. What of the future? The
ardent birth-control philosophers in general take the posi-
tion that why the Very Poor and Poor classes practise con-
traception less than the Well-to-do and Rich is because they
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are ignorant as to how to go about it, and that if complete
freedom is permitted for the dissemination of contraceptive
information their effort percentages will shortly rise to the
same level as those now exhibited by the upper economic
groups. Perhaps so, but it is permissible to have some
doubts on the point. The case does not seem quite so
simple. Many other factors are involved in complex ways.
The more one studies the matter the more it becomes
evident that the practice of contraception rests upon an
extremely complicated psychological pattern of attitudes and
motivations that are interwoven with social situations and in-
tegrations. The balance held between present goods and
pleasures and anticipation and preparation for future goods
and pleasures is at a very different level as between the Very
Poor and Poor and the Well-to-do and Rich, not only as
regards prospective children and their welfare, butin relation
to virtually every aspect of life. Itis this that seems basically
much more important than relative ignorance or knowledge
of contraceptive techniques. Many an honest, though poor,
working man and his wife think this way: ‘Our parents did
nothing for us except bring us into the world and raise us
until we were able to go to work. Well, that was all right.
We didn’t do so badly. Anyhow we are having a pretty
good time together. We like children—they are a lot of fun
to have around, and besides they’ll probably be a help in our
old age. This birth-control business is a lot of trouble, inter-
feres with our pleasure, and besides is sort of unnatural. So,
let’s have none of it.” It is not meant that the thinking is con-
sciously phrased in just these words. Probably it only rarely
is. But in a vague way this general idea is there, and to an
important degree. As people get better educated generally,
and achieve a bigger economic and social stake in the scheme
of things as they are, this attitude changes usually imper-
ceptibly as to stages, but to a marked degree. The point
that seems important is that probably what brings about
such a change in attitude is very much more general social
and economic forces, rather than specific instruction in
contraceptive techniques, or general birth-control propa-
ganda. :
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Table 35 gives percentages measuring the effeciiveness of
the contraceptive efforts actually made by the women in
the several age periods and economic groups. These per-
centages are derived from the data of Table XVII by the
following procedure and reasoning. The mean pregnancy-
rate per roo computed ovulations exhibited by each contra-
ceptor sub-group is subtracted from the rate exhibited
by the corresponding non-contraceptor sub-group. The
difference, with due regard to sign, is then expressed as a
percentage of the non-contraceptor mean.

TABLE 35

Percentages of contraceptive effectiveness by economic groups
and age periods

A. White Primiparae C. Negro Primiparae
i Moderate i i | Moderate
Age Very Circum- - Well-to-do | Very | i Cireum-
period | Poor | Poor | stances | and Rich | Poor ; Poor 1 stances
10-14 | .. ! —576 .. e O
15-19 | 439 548 546 | 840 92 240
2024 508! 537 568 580 10°4; 420 ot
25-29 286, 481 430 69°3 672! 511 850
30-34 794! 437 378 420 e .
35-39 oL 4260 —73 676 e
B. Wiite Multiparae D. Negro Multiparae
| fl 1
10-14 '—5I1'5|—109'0] —82'3 . —76'—1432 .
15-19 l 36 22°5| 203 637 [ 231 30'5
2024 ; 18- 7 26- 4] 316 487 5 4 8z —4'5
25-29 ' 12'5| 182 23°I 42°1 —22'0) ~196 675
30-34 55 96 73 361 104} —336 664
35-39 ‘ 15" s‘ 170 202 | —s57 |—78| —385| ..

The figures of Table 35 make it plain that, just as was the
case with contraceptive effort, the percentage effectiveness
of contraception as practised increased with advancing
economic status. The effectiveness percentages are less
regular in their trends among the primiparae than among
the multiparae, but generally higher, as is the usual finding.
Amongst the white multiparae, where the larger sizes of the
sub-samples make the results more reliable, it is seen that
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the increase in effectiveness of contraception is marked as
we pass from the Very Poor to the Poor group. The Poor
and Moderate Circumstances groups appear to stand at
about the same level in this respect. But again there is a
very sharp rise in effectiveness of contraception in passing
from the Moderate Circumstances to the Well-to-do and
Rich groups. In the groups of both primiparae and multi-
parae contraceptive efforts in the 10-14 year age period
appear to be extremely ineffective—indeed the percentages
for both whites and Negroes are all negative in sign in this
period, mieaning that the average pregnancy rates were
actually higher in the contraceptor groups than in the non-
contraceptor. The Negro sub-samples are, however, too
small in size throughout and the Negro contraceptive
behaviour too irregular, to give reliable results.

Still another way in which the effectiveness of group con-
traceptive efforts and their relationship to economic class
differential fertility may be demonstrated is by an examina-
tion of the percentages of their total married lives to the
time of record spent in the pregnant (and puerperal) state
by the women in the several classes. At the time of record
the women included in the present study had been married
an aggregate total of 124,672-2 years. The proportions of
this time spent in the pregnant (and puerperal) state are
shown in Table 36.

From Table 36 it appears that while in the white non-~
contraceptor classes from 33 to 45 per cent. of the total
married life to the time of record was spent in the pregnant
state, the corresponding portions of married life dropped
in the contraceptor classes to from 22 to about 34 per cent.
In the white and Negro multiparae contraceptor classes the
proportion of married life spent pregnant declined steadily
with advancing economic status, again reflecting the in-
creasing group prevalence and effectiveness of contracep-
tive efforts at successive higher levels of economic circum-
stances. The small effectiveness of the Negro contraceptive
efforts as compared with those of the whites is here again
apparent.

Using percentage of married life spent in pregnancy as
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an index of reproductive activity, as in Table 36, there does
not appear any definite indication of a decline with advanc-
ing economic status in the non-contraceptor classes, such as
was suggested by the rates of Table XVI. This finding
engenders still further scepticism as to the validity of the
suggestion.

TABLE 36
Average percentage of married life spent in pregnant (and puerperal)
state
White Negro
Very | Mod. | Well-to-do Very Mod.
Items Totals | Poor . Poor | Circ. | and Rich |Totals | Poor | Poor : Circ.
12. Percentage of !
married life
spent preg-

nant (total) . | 336 | 368 | 3571 | 300 256 388 | 302 | 382 | 367
(@) Primiparae
non-contra-
ceptors .| 423 | 4570 | 456 | 363 397 377 | 377 | 370 | 5472
(b) Primiparae
contraceptors | 26z | 309 | 29'3 | 252 22'0 346 | 360 | 376 | 183
{¢) Multiparae
non-contra- |
ceptors . | 368 | 376 | 374 | 337 361 389 | 392 | 384 | 414
(d) Multiparae
contracep-
tors . «| 304 | 34’5 | 31'8 | 281 242 388 | 398 | 383 [ 323

Using the same criterion as in an earlier chapter that a
demonstration of the inherently adequate reproductivity of
a particular mating may be taken as the production of a
fourth living child at any stated confinement, or a child of
higher parity order, it may now be inquired as to what
performance the women in the present material had made
up to the time of record in respect of this matter of adequate
reproductivity.

Table XVIII of Appendix I gives the frequency distribu-
tions, by economic, contraceptive, and race (colour) group-
ings of the multiparae in the material according to the
number of live births produced up to the time of record.
The table includes only multiparae because plainly primi-
parae (women who had been pregnant only once) could not
possibly have satisfied the criterion of adequate reproduc-
tivity.
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Table 37 shows the percentage of the multiparae of Table
X V111 who, at the time of record, had produced 4 or more
live births, assorted by economic status, race (colour), and
contraceptive efforts.

TABLE 37

Percentages of muliiparae who had demonsirated adequate reproduc-
tivity at time of record

Whites Negroes
| Very | l Mod. * Well-to-do Very Mod.
Ttems Totals | Poor ' Poor | Cire. * and Rich |Totals | Poor | Poor | Circ.

I
13. Percentages of |
muitiparae who |
had reproduced I
|

their fourth or
Ligher  order
hrve birth at
time of record '

}

(totals) . . 285, 4279 | 30'3 170 107 408 | 45'¢ | 3579 | 267
(@) Non-contra- '
ceptors . ' 329 438 | 323 | 193 20'5 400 | 44'8 | 339 : 202
(&) Contracep- 1 : \
tors . 24z 413! 283 { 15'4 86 437 | 48'0 416 ' 238

Table 37 has interesting implications. Its figures exhibit
the combined effects of age at marriage and contraception,
and are realistically important from the point of view of
population theory. Taking all the women together, con-
traceptors and non-contraceptors, it is seen that fewer than
a quarter as many of the white Well-to-do and Rich multi-
parae as of the Very Poor had proved adequate reproduc-
tivity at the time of record. The decline of the percentages
of adequate reproductivity with advancing economic status
is steady and regular in both non-contraceptor and con-
traceptor classes, but naturally more rapid in the latter.
This same relationship is shown by the Negroes, though in
lesser degree. Fig. 34 makes the facts graphically clear.

The decline in the percentages of adequate reproductivity
among the non-contraceptor women shown in Table 37
might seem at first glance to indicate the existence of an
economic fertility differential apart from that produced by
contraception. Further consideration, however, gives no
support for such a conclusion. The apparent downward
trend of adequate reproductivity with advancing economic
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status among the non-contraceptors is probably wholly due
—making proper allowance for sampling fluctuations—to
relative degree of postponement of marriage (see Table
XIII of Appendix I). That this is so is plainly indicated by
the data of Table 38.
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Fic. 34. Percentages of women who had produced {our or more live births
at the time of record.

In connexion with the subject of adequate reproductivity
it may be of interest to consider the facts presented by this
material regarding the total number of live births produced
relative to duration of marriage in the several classes. This
is biologically a less refined rate than that discussed earlier
which related live births to ovulations, but on the other
hand it has a certain realistic significance for students of
population, because it furnishes a kind of synthesis of the
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factors that have been separately analysed, and shows how
many live children were added to the population in each
class for a standard period of marriage duration.

Table 38 sets forth these rates.

TABLE 38

Live birth rate per 100 years of married life

| Whites Negroes
{
| | Well- |
| to-do
Very AIad.| and | Very Mod.
Items Totals | Poor | Poor ' Cire. | Rich |Totals | Poor | Poor | Circ.
T
14. Live births per roo ! | |
years of married ) \ .
life (totals) . .| 427 | 460 | 446 | 387 | 331 | 482 ' 483 | 483 | 45'5
(@) Primiparae non- | i
contraceptors . | 620 | 660 « 66'5 | 534 | 59'4 | 546 1 537 | 546 | 772
(b) Primiparae con- ; |
traceptors. .| 390 | 4770 | 447 | 3679 ' 326 | 49'1 | 502 | 537 | 266
{¢) Multiparae non- | :
contraceptors . | 456 | 46'4 | 46'5 | 419 | 448 | 477 478 | 477 | 488
(d) Multiparae con~ H
traceptors . . | 375 | 422 | 392 | 340 | 30'¢ | 477 | 489 | 474 | 402

It is apparent from Table 38 that there can be no doubt
whatever that there is a definite decline in average number
of live births per 100 person-years of marriage, with advanc-
ing economic position in the white contraceptor classes, nor
that the effectiveness of the contraceptive efforts of the
whites in reducing the number of live births per 100 years
of married life increases as economic circumstances im-
prove. Further it is clear that, having regard for probable
errors, there is no definite evidence for the existence of an
economic fertility differential in the live-birth rates of the
non-contraceptor classes.

As has been discussed in an earlier chapter, the sum total
of pregnancies that terminate in miscarriages, abortions, or
still-births—in short in any other way than by a live birth
—constitutes reproductive wastage. The maternal organism
has been put to physiological trouble and no useful biologi-
cal end has been served. The extent of this wastage in the
present material is shown in Table XIX of Appendix I. In
that table the reproductive wastage rates per 100 pregnan-
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cies experienced, given under Item 16, are obtained by sub-
tracting each figure of Item 15 from 100.

Comparing the white and Negro samples as wholes it
appears that there is no substantial difference between these
two race (colour) groups in total reproductive wastage
rates. In connexion with this result it is particularly to be
remembered that the material includes only women free of
recognized gynecologic and venereal disease. If venereally
diseased women were included the story would be quite
different. Furthermore there appears to be no substantial
difference between the several economic classes in respect
of reproductive wastage rates. This result confirms the find-
ings of an earlier study (Pearl, 32) based on entirely different
material, wherein it was shown that the correlations between
reproductive wastage rates and family income per week
were substantially zero, the coefficients being +-0-0024 4-
0-028 for whites and +o0-1174-0-055 for Negroes. Thefind-
ings of Wiehl and Berry (37) on their New York City sample
are also in general agreement with the result that there is no
marked or definite general relationship between amount of
reproductive wastage and economic status.

The reproductive wastage rates are much higher for the
multiparae than for the primiparae. This accords with the
well-known fact that the abortion-miscarriage-still-birth
rate rises with the mean parity of breeding women. Among
the primiparae the contraceptor reproductive wastage rates
tend consistently to be lower than the non-contraceptor
wastage rates. But this relationship is not consistently borne
out among the multiparae.

The figures of Table XIX includeall reproductive wastage.
A part of this wastage is due to such ‘natural’ causes as
disease, injury, &c. The remaining part is due to abor-
tions deliberately induced by the pregnant woman herself,
or by some other person acting criminally at her request,
for the purpose of relief from an unwanted pregnancy. It
is desirable to examine the extent of such induced abortions
in the present connexion. The data are presented in Table
39. It is to be understood that abortions ethically induced
by reputable physicians for therapeutic reasons are.not
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included in the figures. The table includes only wilful ter-
minations of unwanted pregnancies.

TABLE 39
Induced abortions (self or criminal)
Whites Negroes
Well-
to-do
Very Mod. | and Very Mod.
Ttems Totals | Poor | Poor i Circ. | Rich |Totals | Poor | Poor | Circ.

17. Induced abortions
(self or criminal)
per 100 pregnancies
experienced (totals) 1'4 13 15 13 10 o's o6 o4 10

(@) Among non-con-

traceptors . . o7 o8 o7 o4 11 o4 o5 o'z o
(b) Among contra- -
ceptors . 23 2°4 26 2'Q 1'0 1o 't o8 24

18. Percentage of total
reproductive wast-
age due to induced

abortion (totals) . | 11°9 | 118 | 136 | 12'5 96 4'3 46 39 60
(@) Among non-con-
traceptors . . 69 77 69 40 94 34 29 2'0 o
() Among contra-
ceptors . .| 2000 } 104 } 2147 | 188 99 o1 99 73 1 249

The number of induced abortions per 100 pregnancies
experienced, and the percentages of total reproductive
wastage due to induced abortions, are from three to four
or more times greater, generally speaking, among contracep-
tors than among non-contraceptors in this material. The
figures give numerical evidence of the minimal extent, at
least, to which induced abortion is being used to correct the
failures and inadequacies of contraception. Itistobeunder-
stood that the results are based upon the women’s own
admission of the extent to which they have resorted to the
dangerous practice of induced abortion. They probably
understate the true facts by a certain unknown amount.
But on that account their significance as minimal values is
enhanced. It is further to be remembered that these data
come from families living together in wedlock, that generally
are not representative of immoral elements or forces in the
community.

In this material the Negroes, generally speaking, resorted
to induced abortions only about half as frequently and
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caused thereby only about half as much of their total repro-
ductive wastage as the whites. -

There appears to be no very regular or consistent associa-
tion between the practice of induced abortion and economic
status, until the Well-to-do and Rich class of the whites
is reached. There the situation appears to be that the
practice of contraception is so highly efficient relatively
that induced abortion is less often resorted to, and on the
whole not more by the contraceptors than by the non-
contraceptors.

Without entering upon any further discussion of the
social and medical implications of induced abortions it is
evident that it must be a matter of grave concern in present-
day American urban life when a large and representative
sample of women admit that a fifth or more of their total
reproductive wastage is deliberately so caused.

This chapter has so far been devoted to an ad Aoc investi-
gation of the part played by contraceptive efforts in produc-
ing fertility differentials between economic classes. The
study is based upon the most extensive, accurate, unbiased,
and representative material yet to be brought to bear on
the problem, so far as the writer is aware. It includes the
reproductive histories of 22,657 women, of whom 19,615
were whites, and 3,044 were Negroes. They were all mar-
ried and living in wedlock; had been married once only;
and were free from gynecologic disease of any sort recog-
nized in the urban hospitals where they were delivered of
the products of their latest conceptions at the time of record.
In mean age at the time of record these women agreed
closely with the women bearing children in any given recent
year in the United States.

The mean ages at marriage of these women varied with
their socio-economic position, being youngest in the Very
Poor group, higher in the Poor, still higher in the Moderate
Circumstances group, and highest in the Well-to-do and
Rich group. In the same way the proportion of the women
who had practised contraception during their wedded life
increased as economic status rose from 30-0 per cent. among
the Very Poor whites to 8o°1 per cent. among the Well-to-
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do and Rich whites. The extent of contraceptive efforts
among the Negroes was at all economic levels lower than
among the whites, but the same tendency to increased pre-
valence of contraception with advancing economic position
was exhibited by the Negroes.

The effectiveness of the contraceptive efforts actually
made, however measured, increased with advancing eco-
nomic position, the lowest effectiveness being exhibited
by the Very Poor, and the highest by the Well-to-do and
Rich.

The proportion of multiparae who had demonstrated, up
to the time of record, adequate reproductivity (by the pro-
duction of four or more live births) was greatest among the
Very Poor and least among the Well-to-do and Rich, with
intermediate gradation of the Poor and Moderate Circum-
stances groups.

Reproductive wastage was not found to be significantly
correlated with economic status. Induced (self or criminal)
abortions were found to be relatively much more frequent
among contraceptors than among non-contraceptors.

The innate fertility of the Negroes, uninfluenced by con-
traception, was substantially the same as that of the whites.
But the Negroes practised contraception less frequently
and their contraceptive efforts were less effective than those
of the whites. The Negroes exhibited substantially the
same total reproductive wastage rates as the whites (all the
women being free of recorded gynecologic diseases), but
resorted to induced abortion less frequently.

The results of the study make it quantitatively clear that
the major factors immediately associated statistically with the
observed economic class differential fertility in this American
population sample were (a) increasing age at marriage with
advancing economic position; (b) increasing prevalence of
contraceptive efforts with advancing economic status; and
(c) increasing effectiveness of the contraceptive efforts aciually
made with advancing economic status. The evidence indi-
cates that in the absence of these factors there would be but
lz;ttle if any fertility differential between the several economic
classes.
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PART B

Differential Fertility in Classes of Different Educational
Levels

The degree of formal educational influences and forces to
which individuals and groups have been subjected is a
social variable of the first rank of importance. It is highly
correlated with attitudes, outlooks, and motivations in
regard to all aspects of living, and also with material pros-
perity and social position.

The mean pregnancy rates per 100 computed ovulations
for the same group of women that has been discussed in
Part A of this chapter, are arranged in Table XX of Ap-
pendix I, by age periods at risk and by groups according to
the highest category of educational influence to which each
individual had been subjected. The definition and meaning
of these categories have been discussed in Chapter IV and
Appendix II. It may be re-emphasized here that each
woman was placed in tabulating in the highest educational
category with which she had contact, regardless of how long
continued or complete that contact was. Thus if 2 woman
attended a college or university for one year only, or even
a part of a year, she was put in the College category.

Before examining the data of Table XX with any particu-
larity it will be well to look into the mean ages of the women
in the several educational sub-groups. To this end Table
40 is presented.

Some interesting facts emerge from Table 40. In general,
as has been seen before in connexion with the economic
analysis, the contraceptor groups tend to be older, on the
average, at the time of observation than the non-contracep-
tor groups. There is, however, in general no marked or
even significant difference in mean age at marriage of con-
traceptor and non-contraceptor groups. What this means
is that we have drawn a general sample in which the average
age at marriage was about the same for all educational
categories. But when these women are divided into con-
traceptor and non-contraceptor groups the former turns out
at a given moment of observation to have been, on the
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average, longer married than the latter group. Since the
time of obscrvation was dctcrmined by the delivery of each
woman of her latest product of conception, it is evident
that the contraceptor group must in the nature of the case
be expected to have been married longer, on the average,
if birth controlling had any realistic effect at all.

TABLE 40
Mean ages of women by educational categories

A. At obsenatmn B. At marnage

Group : White (years) Negro (Jears) White (years) | Negro (years)

(@) All women insample .
1. Primiparae. Illiterate. hon

26'60-t0'03 | 25703007 | 21°13::0'02 | 19°021+0'04

|
|

contraceptors . . 24'09+0'54 | 23'50+1'30 | 21'50+0°56 | 21°501+0'88
2, Primiparae. Hliterate. Con-

traceptors . 27001 1°07 . 23'00£0°68
3. Primiparae. Elementary

Educ. Non-contraceptors | 22°53 £0'05 | 2096 o014 | 20'91+0'05 | 1921 F0°11
4. Primiparae. Elementary
Educ. Contraceptors . | 23°44:£0'09 | 22'06 L 042 | 20°95+0°07 | 19°61:to'25
5. Primiparae. High School
Educ. Non-contraceptors | 22°66 007 | 20461013 | 21°06:£0°06 | 1907 t0'11
6. Primiparae. High School

Educ. Contraceptors . | 24°65::0°08 | 209061036 | 22'00:k0"07 | 19'04+0'27
7. Primiparae. College Educ.
Non-contraceptors . 26504022 | 23'10+0'39 | 24'56+0°19 | 2190+ 035
8. Primiparae. College Educ
Contrnceptors . 2664 +0'12 | 2568 + 085 | 24'12+0'11 | 24'32+ 085
(b) All primiparae . 23'45:10'04 | 21°01-Lo09 | 21'46L0'03 | 19-36 007
9. Multiparae. Ilhtcratc I\on-
contraceptors . . 33°30x0°30 | 26'68 4-0-37 | 20'724-0'19 | 18-06 +0°23
10. Multiparae. Illiterate. Con- .
traceptors . 1 32'65+0°32 | 26:50::0'42 | 20°93::0'21 | 23'50+0'42
11, Multiparae. Elemcntnry

Educ, Non-contraceptors | 28'21+0'07 | 26'92+0°12 | 20-38 004 | 1878 +0°07
12, Multiparae. Elementary
Educ. Contraceptors . | 28-98B 1007 ! 27'94 %021 | 20°46F0'04 | 18-86Lo'12
13. Multiparae. High School
Educ. Non-contraceptors | 27'10:to'10 | 24'58 Lo16 | 2138 L0°07 | 19-16 L0'00
14. Multiparae. High School
Educ. Contraceptors . | 28-08 1007 | 25'67L029 | 2120+ 005 | 1901 +0'I4
15. Multiparae. College Educ.

Non-contraceptors . . | 30401023 | 2778 Lo'74 | 24-B0Lo0'19 | 21°94:L0"30

16. Multiparae. College Educ.
Contraceptors . ! 30's1+o'14 | 26:83-f0-65 24'15+0°10 | 20°50+0°57
{¢) All multiparae . . . | 2854 %004 | 26-54 3008 | 20'924002 | 1889005
(d) All Illiterate . . | 31°93+t022 | 26:4510°34 | 20:941-0'14 | 1868 Lo24
{e) All Elementary Educ . | 26:66 +o0'a4 | 25824009 | 20'58 +0'02 | 18-gotor05
(f) All High School Educ. . | 25"77+0'04 | 23'1740'11 | 21°40%0'03 | 19-T0+0'06

(g) All College Educ. . . | 28'55+0'00 | 25544035 | 2429007 | 21°99+0'26

Mean age at marriage is practically the same in the Illiter-
ate and the Elementary educational categories, considered
as whole groups. But the High School and College groups
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postpone marriage, on the average, to higher ages. This is
particularly so, for obvious reasons, in the College group.
These relations appear as clearly in the Negro as in the
white portion of the material.

The oldest group, on the average, at observation is the
Illiterate, with the College group standing second in rank.
This again is true for both whites and Negroes. Why the
Tlliterates are in this position is a minor puzzle for which
the answer is not apparent. As will presently appear they
are very indifferent about contraceptive efforts. Few at-
tempt birth controlling, and when they do it is generally
rather inadequate as to effectiveness. If the same mean age
relations did not appear in the Negroes as in the whites, one
might be tempted to connect the matter in the whites with
the fact that the greater part of the illiterates are foreign-
born. As the matter stands, however, we are unable to offer
any rational explanation for this age difference of the
Illiterate group.

A general picture of the nature and degree of the fertility
differentials by educational classes, together with data about
some contributory factors, is given in Table 4o0a.

From Table 4oa the general fertility differentials [cf.
items (d) to (g)] according to educational status of the
women, as indicated by live-birth rate per 100 person-years
of married life, is seen to present a somewhat different
picture in the Negroes from what it is in the whites. In
the whites the educational group of lowest mean fertility is
the College (and university) group, as would be expected.
But the College group is not significantly different in mean
fertility, as here measured, from the Illiterate group in the
whites—a finding that was not expected. Again, in the
whites, the Elementary Schools group and the High School
group exhibit mean live-birth rates per 100 person-years of
married life that are substantially identical to each other.
But both are definitely higher than the rates exhibited by
the College and Illiterate groups. This result seems im-
mediately related to the prevalence of criminal abortion
among these educational status groups, as is shown by the
last column of the table, though again not in quite the
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manner one would have expected. But it is clear that the
groups are differentiated in respect of criminal abortion
practices in the same way that they are in live-birth rates.
The Elementary Schools and High School groups have
relatively high criminal abortion rates, whether related
to total pregnancies experienced or to total reproductive

TABLE 40a
Live-birth rates per 100 years of married life; total reproductive wastage
rate per 100 pregnancies experienced; criminal abortion rate per 100
pregnancies experienced, and percentage of total reproductive wastage
due to criminal abortion; by educational classes

A. In white women

Percentage
Live births of total
produced | Total re- reproduc-
per 100 | productive | Criminal | tive wast-
years of wastage abortions | age due to
married per ruvo per 100 criminal
Group life pregnancies; pregnancies| abortions
(a) All women in sample . . . 426 108 139 12°9
1. Primiparae, Illiterate. Non-contracep-
tors . . . . . . 186 Iy 00 o0
2, Primiparae. Illiterate. Contraceptors . 254 100 oo oo
3. Primiparae. Elementary schools. Non-
contraceptors. . . . . 620 21 o153 71
4. Primiparae. Elementary schools. Con-
traceptors . . . . . 403 1-8 00 [X]
5. Primiparae. High school. Non-contra-
ceptors . . . . . 637 28 023 83
6. Primiparae. High school. Contracep-
tors . . . . . . 391 13 oI5 112
7. Primiparae. College. Non-contracep~
tors . . . . . . 531 40 0o oo
8. Primiparae. College. Contraceptors . 369 22 oo o0
() All primiparae . . . . 507 22 o013 61
9. Multiparae. Illiterate. Non-contra-
ceptors . . . . . 433 113 069 61
10, Multiparae. Illiterate. Contraceptors 33's 162 2-07 128
11. Multiparae. Elementary schools. Non-
contraceptors . . . . 456 11-8 079 6-7
12. Multiparae. Elementary schools. Con-
traceptors . . . . . 280 128 263 20'5
13. Multiparae. High school. Non-contra-
ceptors . . . . . 46'5 119 068 57
14, Multiparae. High school. Contracep-
tors . . . . . . 377 124 263 21°2
15. Multiparae. College. Non-contracep-
tors . . . . B . 452 122 o-6o 49
16. Multiparae. College. Contraceptors . 348 13°4 170 127
(¢) All multiparae . . . . 41°4 12'3 1°62 131
(d) All illiterate . . . . . 398 12-8 110 86
(e) All elementary schoo . . . 432 I 1°41 127
(f) All high school . . . . 427 99 1°47 14'9
(2) All college and university . . 382 103 102 99
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TABLE 4oa—continued

B. In Negro women

Percentage
Live births of total
produced | Total re- reproduc~
per 100 | productive | Criminal | tive wast-
years of wastage abortions | age due to
married per 100 per 100 criminal
Group life pregnancies | pregnancies| abortions
(a) All women in sample . 482 116 052 4'5
1. Primiparae. Illiterate. Non-comracep-
tors . 421 100 00 o0
2. Primiparae. Illxternte Contraceptors 233 oo oo o0
3. Primiparae. Elempentary schools, Non-
contraceptors . 508 58 00 oo
4. Primiparae. Elementary schools Con-
traceptors . 42°2 44 X} 00
5. Primiparae. High school Non-contra-
ceptors 590 39 o'a oo
6. Primiparae. ngh school Contrncep-
tors 600 o0 oo oo
7. Primiparue. College. Non-contracep-
tors . . . . . . 632 80 oo oo
8, Primiparae. College. Contraceptors . 43°1 (31 . -
(b) All primiparae . . . . 538 48 0'12 2'5
9. Multiparae. Illiterate. Non-contra-
ceptors . 466 I11°9 043 36
10. Multiparae. Illlterate Contraceptors 498 67 0'0 o0
11. Multiparae. Elementary schools. Non-
contraceptors . 464 129 041 32
12. Multiparae. Elementary schools Con-
traceptors . 17°3 10°4 070 6-8
13. Multiparae. nghschool \on-contrﬂ-
ceptors . 532 113 043 38
14. Multiparae. High school Contracep—
tors . 481 131 209 150
15. Multiparae. College l\'on-comracep-
tors . 585 69 00 o0
16, Multiparae. College Contraceptors 549 242 oo oo
{¢) All multiparae . . . . 477 12'2 055 45
(d) All jlliterate . . . B 46's 117 0’41 35
() All elementary schools . . . 468 119 0'45 38
(f) All high school . . . 52'9 10°5 075 7'I
(2) All college and umversnty . . 564 141 o064 4'5

* Only one criminal abortion and 11 total pregnancies in elass.

wastage, whereas the Illiterate and College groups have
relatively lower criminal abortion rates, just as they have
lower live-birth rates. The interpretation of these results
is not entirely clear. The higher age at marriage of the
College group helps to explain the lower live-birth rate
there, but the Illiterates married at an earlier average age,
not significantly different from that of the Elementary
Schools group.

Turning to the Negroes a different picture is presented
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—more consistent to be sure, but exactly opposite in sense
to prevailing a priori expectation. Among the Negroes the
Illiterates exhibit the Jowest live-birth rate, though not sig-
nificantly lower than that of the Elementary Schools group,
and the live-birth rate rises steadily as we go up the scale
of educational status to end with the highest fertility in the
College group, as a whole group. As in the whites preva-
lence of criminal abortion tends to parallel live-birth rates,
with the College group alone forming an exception. A very
striking feature of Table 40a, however, is its demonstration
of the much less frequent resort of the Negroes than of the
whites, generally speaking, to criminal abortion as a means
of escaping unwanted pregnancies. This is connected with
the greatly lower prevalence of contraception in the Negroes
as compared with the whites.

The unexpected, and it must be confessed somewhat
surprising, results regarding differential fertility by educa-
tional classes are extremely puzzling, and suggest the need
for further study of the problem. The low fertility of the
Illiterate group (in the whites) presents the most serious
difficulty of interpretation. Since contraception is but little
attempted in this group (as will presently appear) and the
effectiveness of the efforts made is relatively low, the sugges-
tion plainly is that this group in this material really has a
relatively low innate biological fertility apart from external
and adventitious factors. A detailed study of the much
more refined statistical analysis presented in Table XX of
Appendix I only emphasizes, but does not clarify, the
difficulty. The numbers of primiparae in this group are
plainly too small to have any significance. The numbers
of Illiterate multiparae are small too, but not so small as
to be dismissed off-hand on that ground. A possible sugges-
tion, but not more than that, might conceivably be that
perhaps the low fertility of this Illiterate group reflects real
and serious under-nutrition or malnutrition. Such a sup-
position would carry with it the not altogether improbable
assumption that the Illiterates are a small selected group
representing the most underprivileged—and therefore in so
far as bad environment has influenced physiological pro-
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cesses the most biologically inadequate at the moment—
elements in the Very Poor group on the economic classifica-
tion. In any case the matter plainly demands further
examination with larger material.

TABLE 41

Percentages of contraceptive effort by educational groups and age
periods. Derived from Table XX

A. White Primiparae C. Negro Primiparae
Age | High . ; | High
period llliterate \Elementary | School i College |llliterate Elementary i School | College
10-14 .. e | 143 0 .. .. | 53 oo ..
15-19 [+ 84 248 . 352 , 3552 o } 08 148 250
20-24 200 344 519 | 721 [ I 140 14°s 18-2
2529 462 346 . 6os | 714 o | 167 17°2 500
30-34 286 274 | 5913 ' 663 o i 67 42'9 100
3539 .. 18-8 ' 50'0 55'0 .. ; .. oo ..
B. White Multiparae D. Negro Multiparae
10-14 20°0 | 349 i 429 ! .. o0 i 22'§ 333 ..
15-19 | 3579 | 432 | 3587 814 3 | are 252 636
2024 | 384 | 471 1 635 76'5 59 | 23's 26-5 467
2529 | 398 |, 491 | 662 757 57 | 235 316 474
3034 371 | 481 i 629 ] 752 oo | 257 33°9 286
35-39 346 | 433 ' 612 | 734 oo i 271 346 100

Table 41 gives the relative measures of contraceptive
effort by educational categories, the figures being derived
from Table XX, and denoting the percentages of all women
in the several groups who made some contraceptive effort.
Similarly Table 42 gives the relative measures of contra-
ceptive effectiveness as practised, the measure as before
being the percentage amount by which the contraceptor
mean pregnancy rate per 1oo computed ovulations is lower
than the corresponding mean rate for the equivalent non-
contraceptor group.

For the white women, in the four quinquennial age
periods from 15 to 34 years inclusive, the data of Tables
41 and 42 have been plotted together in the diagram shown
here as Fig. 35. These are the most important age periods
from the reproductive standpoint, and give a simple and
intelligible general view of the essentials of the whole some-
what complicated numerical picture.
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TABLE 42
Percentages of coniraceptive effectiveness by educational groups and
age periods
A. White Primiparae C. Negro Primiparae
Age High High
period |Illiterate |Elementary | School | College \lliterate \Elementary | School | College
10-14 . 802 . . . . ..
15-19 e ! 55°5 569 | 552 . 23'2 159 .
20-24 | —23 | 591 584 | 535 o 340 19°6 526
25-29 847 | 471 507 | 594 .. 758 579 661
30-34 . i 489 388 30°3 .. . —462'0 ..
35-39 i 721 | —102 | 390 .-
B. White Multiparae D. Negro Multiparae
10-14 .. —108'6 . .e —70'4 —132°9 .e
15-19 | —II‘0 162 34 74'9 .. 140 67 | —1366
2024 153 28-6 338 1326 34'0 13 24'1 —18'6
25-29 19°5 24'9 235 25'4 —73'4 —2I'3 I5'1 | —154'T
30-34 363 44 211 24'2 .- —80 —1I'4 .
35-39 29'2 186 —82 364 . 5's —or1'8

The tables and diagrams tell an interesting t:le, albeit one
that illustrates once more the sad disparity so ‘:ften observed
in human affairs between intention and a-.omplishment.
Generally speaking, and with exceptions p:obably due only
to the vagaries of sampling, it appears tha. the more formal
education these women had been exposed to, the more of
them proportionately there were who attempted birth con-
trol, by one method or another. The effort percentages
depicted by the solid black bars tend with few exceptions to
rise steadily from low values in the Illiterate group to high
ones in the College educated group, three-quarters or more
of whom as multiparae tried to limit artificially the overt
expression of their natural fertility. Their relative success
in this enterprise, however, as compared with the perfor-
mance of their comparable contemporaries who took no
trouble at all about the matter, was at best only fair. The
Illiterate primiparae for the most part had no success at all.
But amongst the other classes of primiparae, and in the
multiparae generally, there was no definite, regular, or
marked statistical association between educational status
and the relative effectiveness in lowering pregnancy rates of
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Fic. 35. Percentages of contraceptive effort and contraceptive effective-
ness of the efforts actually made (as defined in the text) by white women.
The figures at the tops of the bars are the actual percentages to the nearest
whole numbers,
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the contracepting actually done. Their school training ap-
pears to have been of but little help to these women in
acquiring proficiercy in the art of contraception. Perhaps
there is the germ of an idea here for forward-looking educa-
tors, always so alert to be useful.

The figures suggest that the enhanced social awareness
that undoubtedly goes along with an increased extent of
education has already made general birth-control propa-
ganda rather unnecessary in the American urban population.
Certainly nearly all students at the college and university
level well know that there is such an idea abroad, and most
of them attempt to practise it after they are married. To
only a relatively small degree is this less true of urban high
school students. What higher degrees of educational ex-
posure do not give their clients to anything like the same
extent, or to anything approaching adequacy, is habits of
intellectual carefulness, forethought, or precision, in doing
their contracepting; nor of what is perhaps most important
of all, a sound knowledge of the biology of human repro-
duction.

PART C
Differential Fertility in Religious Classes

In considering the influence of contraceptive practices in
relation to fertility the religious differential may probably
be justly regarded as the next in order of importance after
the economic and educational. Organized religion in the
western world has views on the subject of artificial inter-
ference with the potential consequences of sexual activity.
The shepherds do their best to order their flocks in accor-
dance with these views. The Catholic Church is sternly
opposed to contraception, except in so far as complete
abstention by the wedded from intercourse may be regarded
as a birth-control measure—which it is, being in fact the
surest of all contraceptive techniques now known to biology;
or ever likely to be. The orthodox Jewish faith is also
officially opposed to contraception. The various Protestant
sects have taken differing views, which in general may be
said to have ranged all the way from complete opposition to
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approval, tacit or expressed. The official or quasi-official
attitudes of the various religious bodies on this matter un-
doubtedly in some degree influence the behaviour of the
masses of their adherents. It was because this seemed
probably true, as has been pointed out earlier in this book,
that no Catholic hospital was included in our investigation.
The nursing staffs of most such hospitals are composed of
religious sisters. Many of the medical staff are Catholic in
their faith. Our advice was that under these conditions a
considerable proportion of Catholic women actually making
contraceptive efforts would certainly deny the practice.
Therefore it results that the Catholic women included in
the present material were all delivered of their babies in
non-Catholic hospitals.

Table XXI of Appendix I gives the mean pregnancy-
rates per 100 computed ovulations for the same group of
white women with which we have been dealing in this
chapter: all living in wedlock, married once only, and free
of gynecologic disease. The tabulations for the Negro
women are not presented here, for the reason that they have
no points of particular interest in connexion with the
religious analysis. Virtually all of them are Protestants so
that there can be no religious differential except in relation
to two denominations, Baptist and Methodist.

The religious classes of Table XXI are broad ones, since
these will suffice for present purposes, and since it is desir-
able to avoid blurring the picture with tedious detail. In
the All Protestant group are included adherents of all
Protestant denominations and sects; similarly the All Catho-
lic group includes affiliates of both the Roman and Eastern
Churches. The No Religion group is made up of those
women who insisted that they had no religious affiliation of
any sort and wished to be recorded in that sense.

Before examining the results set forth in Table XXI it
will be well to consider certain other pertinent facts about
the material when classified in religious groups. To this end
Tables 43 and 44 are presented. Table 43 gives the mean
ages at observation (delivery of latest product of conception)
and at marriage.
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TABLE 43
Mean ages of white women by religions

A. At observation | B. At marriage
Group (years) (vears)

(@) All women in sample . . . . . 26+60-L0'03 21°13+0%02
1. Primiparae, All Protestants. Non-contraceptors 22'71+ 007 21'07 +0°06

2. Primiparae. All Protestants. Contraceptors . 25'08 +0°08 22°'44 1007

3. Primiparae. Catholics. Non-contraceptors . 22824006 21°17 +0'06
4. Primiparae. Catholics. Contraceptors . . 23'56 +o'10 21'10+0°09
5. Primiparae. Jews. Non-contraceptors . . 2336 +o°'16 21°93+0°1§

6. Primiparae. Jews, Contraceptors . . . 2447 £0'09 22°03 008
7. Primiparae. No Religion. Non-contraceptors. 2239 +0°69 20°II:040

8. Primiparae. No Religion. Contraceptors . 24'30+0'57 20'90+0'45
(b) All primiparae . . . . . . 2345 1-0'04 21°46Lo'o3
9. Multiparae. All Protestants. Non-contraceptors 2760 + 008 2039 to0'05
10. Multiparae. All Protestants. Contraceptors . 29°04 + 007 21°23+0°05
11. Multiparae. All Catholics. Non-contraceptors 2868 Lo 08 2108 +0'05
12. Multiparae. All Catholics. Contraceptors . 28'33:-008 2067 1005
13. Multiparae. Jews, Non-contraceptors . . 29'49+0'25 21731015
14. Multiparae, Jews. Contraceptors . B 20'51+0'09 21°51 +0'06
15, Multiparae, No Religion. Non-contraceptors . 25°41+0'47 19°144:0°28
16. Multiparae. No Religion. Contraceptors . 26:25+0'43 2018 + 034
(c) All multiparae . . . . . 2854+ 004 2092+ 0'02
(d) All Protestants ., . . . . . 26'45 004 21°14+0'03
{e) All Catholics, . . . . . . 2657+ 003 21°00:0'03
(f) All Jews . . . . . . . 2741007 21"73+0'04
(g) All No Religion . . . . . . 2475 +0°28 19°95:t0-18

From Table 43 it appears that there is no very striking or
important difference between the Protestant and the Catho-
lic groups in respect of mean age, either at observation or
at marriage, or as concerns either primiparae or multiparae.
The Jewish group tends, on the whole, to exhibit a little
higher mean ages than either the Protestant or Catholic.
The small No Religion group trends rather the other way,
towards younger mean ages. But, in general, there are no
very important age differentials among the religious groups.
The usual differences in mean ages between primiparae and
multiparae, and between contraceptors and non-contracep-
tors, appear here in the religious analysis, just as in other
breakdowns.

The data of Table 44 demand some discussion because
they bring out points of considerable significance to the
student of the natural history of population. In the first
place we see that these women had produced in their repro-
ductive lives up to the time of observation 42-6 living births
for each 100 woman-years of wedded life, or o-4 of a live
birth per year married. This is a high live-birth rate. If
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TABLE 44

Lwe-bzrth rates per 100 years of married life; total reproductive wastage

rate per TOO pregnancies experienced; criminal abortion rate per I00

pregnancies experienced, and percentage of total reproductive wastage
due to criminal abortion; in white women by religions

Percent-

Live age of

births | Total re- total re-

produced | produc-,Criminal | produc-

per roo |tive wast-|abortions |tive wast~

years of | age per | per 100 lage due to

married 100 preg-| pregnan-! criminal

Group life nancies cies abortion
(@) All women in sample . . . . 426 10°81 1°39 12°9

1. Primiparae. All Protestnnts Non-contra-
ceptors . . . . 503 2'02 ox8 89
2. Primiparae. All Protestnnts. Contraceptors . 374 176 o007 40
3. Primiparae. All Catholics. Non-contraceptors | 637 289 o015 5'2
4. Primiparae. All Catholics. Contraceptors . 42°5 182 00 o0
5. Primiparae. Jews. Non-contraceptors . . 626 254 032 12°5
6. Primiparae. Jews. Contraceptors . 40'4 144 o'16 'z
> 4. Primiparae. No Religion. Non-contraceptors 474 217 o'o oo
8. anlpnme. No Religion. Contraceptors . 37's o0 00 oo
(b) All primiparae . . . . . . 507 2'19 013 6x
9. Multiparae. All Protestants, Non-contra-

ceptors . . . . . . . 446 1175 081 69
10, Multiparae. All Protestants, Contraceptors . 378 1287 2'42 138
1r. Multiparae. All Catholics. Non-contraceptors | 43 1162 064 5'5
12. Multiparae. All Catholics. Contraceptors . 494 1237 2°35 i9'0
13. Multiparae. Jews. Non-contraceptors . . 376 1516 2'00 132
14. Multiparae. Jews. Contraceptors B 322 1304 3'32 238
15. Multiparae. No Religion. Non-contraccptors 491 10-8g9 00 oo
16, Multiparae. No Religion. Contraceptors . 423 13'07 3'98 30°4
(¢) All multiparae . . . . . . 414 12°30 162 13°1
(d) All Protestants . . . . . B 42°0 1063 139 131
(e) All Catholics . . . . . . 459 1072 113 105
(f) All Jews . . . . . . . 35'T 12'08 256 21°2
() All No Religion , . . . . . 453 10'24 156 152

continued steadily throughout the 31-2 years’ average dura-
tion of the female reproductive span it would mean that
each woman would produce, on the average, a total of 133
live births. But these are relatively young women with an
average age of only 26-6 years as a whole group, who have
produced live births at the rate indicated in Table 44.
There is no justification for extending this rate throughout
the reproductive span, because if these identical women
were each to be followed through to the menopause it
would be found that this reproductivity rate of early mar-
ried life would drop off rapidly and markedly, for two
reasons—increasing contraceptive effort with advancing age
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and increasing sterility (childlessness) as they grew older.
The earlier part of the reproduclive span is characterized
by relatively high birth-rates. Itis a general characteristic
of human behaviour in this matter that people tend to have
the bulk of what children they are ever going to have
relatively early in married life.

Considered as wholes the three principal religious groups
stand in the order Catholics, Protestants, and Jews, in
respect of live-birth rates per hundred person-years of mar-
ried life experienced. This agrees with the results of
Methorst (27) and Gargas (31) regarding religious class
differential fertility in Holland; of Gramiger (21) in Ger-
many (for Catholics and Protestants); of Grotjahn (27)—on
the basis of data from Krose and from Lenz—in Germany
for all three groups; of Holmes (24, 26) for families of
University of California students; of Russell (28) in Ireland
(Catholics and Protestants); of Grebenshtshikoff (o4) and
Nowosselsky (15) in Russia; of Hanauer (28) in Germany;
of Notestein and Kiser (35) in American urban populations
(Catholics and Protestants); of Oppenheim (19) in genea-
logical records of Frankfurt families (Jews and Christians);
of Michaykoff (36) in Bulgaria; of Marcusc (13) in Ger-
many; and of many other authors who might be cited.

The highest live-birth rates in the table are those for the
Catholic primiparae non-contraceptors and the No Religion
multiparae non-contraceptors. Among the primiparae the
Catholic and Jewish non-contraceptors are outstanding in
their live-birth rates. Considering only non-contraceptor
multiparae there is no great difference between Protestants
and Catholics in live-birth rates though the latter have a
little the higher rate.

The effectiveness of the contraceptive efforts made, as
judged by reduction of live-birth rates, was substantially
the same in the Protestant and Catholic groups. There was
among the Protestant primiparae an average reduction of
21+9 live births per 100 years of married life associated with
contraception as against a reduction of 23-2 live births
among the Catholic primiparae. Among the multiparae the
. corresponding reductions in average number of live births
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per 100 years of married life were 6-8 for Protestants and
6-9 for Catholics. The figure was also 6-8 for the No
Religion multiparae. The contraception of the No Religion
primiparae and of the Jewish multiparae was less efficient.

Total reproductive wastage per 100 pregnancies ex-
perienced was highest in the Jews as a whole group, amount-
ing to just over 12 per cent., and stood at approximately
the same lower level for the other three groups. The total
reproductive wastage is here, as usual, much lower in the
primiparae than in the multiparae, on the basis of preg-
nancies experienced. The contraceptor primiparae exhibit
lower total wastage rates than the non-contraceptor primi-
parae. Except for the Jews, this relationship is reversed
among the multiparae. This is because of the high induced
(criminal) abortion rate among the multiparae contracep-
tors.

The last two columns of Table 44 present the facts about
this matter of deliberately induced abortions. These may
be induced by the woman herself or by some one else. In
either case they are criminal abortions, and for simplicity’s
sake the columns have been so headed. It is to be remem-
bered that the figures are based on the women’s own admis-
sions, and probably understate the true incidence. As can
be seen from the percentages in the last column, and graphi-
cally from Fig. 36, there are marked differences between
the religious groups in the extent to which they resort to
induced abortion (self and criminal).

The Jews stand at the top of the list in the proportion of
total reproductive wastage caused by resort to criminal
abortion. Next in order comes the No Religion group, and
next below that the Protestants. The Catholics as a group
resort least often to this dubious practice. These results
suggest that the sanctions of the Catholic Church still have
some statistically demonstrable effect upon the everyday
behaviour of even its more sophisticated communicants.

The picture that these results give of the working part-
nership between criminal abortion and birth control, regard-
less of religion, is not exactly a pleasant one. Taking the
whole material together it is seen that, in this large sample
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of respectable white married women already shown to be
fairly representative of the general population from which
it came, those who practise contraception as a part of their
sex life, by their own admission resort to criminally induced
abortions about three times as often proportionately as do
their comparable non-contraceptor contemporaries. It re-
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quires no elaborate analysis or documentation to know why
this is so. It is because criminal abortion is the last desperate
remedy to correct the failures of contraceptive techniques.
A cynic might suggest that the best evidence of real im-
provement in contraceptive methodology will be afforded if
and when the proportionate part of total reproductive
wastage due to criminal abortion begins to decline among
the contraceptor moiety of the population. Inthe meantime,
a not unreasonable deduction from the results set forth in
Table 44 would be that for something like three-quarters
of that part of the professional abortionist’s business that
derives from urban American married women he can thank
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the birth controllers and the current imperfections in the
technique of their art.

For the sake of comparison there have been added to
Fig. 36 diagrams showing the differentials relative to crimi-
nal abortion as a factor in total reproductive wastage, on
the basis of educational and economic status. The group
differences in both these categories are obviously smaller
than those relative to religion and contraception. Relative
to economic status they are of little practical concern except
in the case of the Well-to-do and Rich. It has already been
suggested that the most probable explanation of their pro-
portionately infrequent resort to criminal abortion is to be
found in the relatively high efficiency of their contraceptive
efforts. The criminal abortion differentials relative to edu-
cation do not seem amenable to any simple general explana-
tion. The fact of the matter probably is that the extreme
complexity of the correlational nexus between education,
other social factors, and relative intensity and efficiency of
contraception obscures the picture here.

From the data of Table XXI of Appendix I are derived
the percentages of contraceptive effort made by the women
in the several religious groups shown in Table 45, with the
age period 40 and over years omitted, for reasons already
stated. The figures in Table 45, as before, mean in each case
the percentage of all the women in the sub-groups who
practised contraception in some form or other.

TABLE 45
Percentages of contraceptive effort by religious groups and age periods
A. White Primiparae B. White Multiparae
Age Au Al No Al Al No
period | Protestants| Catholics | Jews | Religit Pr Cathalics | Fews | Religion
10-14 12°5 83 333 o0 352 352 556 250
15-19 277 254 577 286 461 417 8Bo'3 472
20-24 47'3 316 736 486 542 424 82'5 481
25-29 58-1 29°6 71°6 54'5 584 41'5 835 580
30-34 514 3rI 643 167 589 373 808 588
35-39 39'2 are | 571 o0 56'3 328 | 714 | 200

Table 46 presents the information as to relative efficiency
of contraception as practised in the different religious
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groups. The figures are the percentages by which the con-
traceptor mean pregnancy rates are below the corresponding
non-contraceptor mean rates.

TABLE 46
Percentages of contraceptive effectiveness by religious groups and age
periods
A. White Priwniparae B. White Multiparae
Age | an ! an No Al An No
period  Protestants | Catholics | Fews | Religion } Pr ts | Catholi Jews | Religion
10-14 : —224'0 | .. .. —126°5 — 1007 . .-
15-19 | 518 \ 57°3 667 92'3 182 160 31°4 16°2
20-24 577 | 564 5851 750 272 247 3as's | 192
25-29 468 | 525 590 | 444 210 19°2 183 | 333
30-34 i 310 | 574 47'3 . 96 120 | —17'6 46
3539 —0°X i 657 —04'2 . 6°1 138 347 ..

The relative degrees of contraceptive effort and effective-
ness are shown graphically in Fig. 37.

The most striking and significant result that emerges
from the data shown in Fig. 3% and its supporting tables is
the much higher proportion of contraceptive effort among
the Jews than among the women of any other religious class.
In all of the four important age periods, and in both primi-
parae and multiparae the Jewish women far outranked all
other classes in the proportion of contraceptors to all
women. Next below the Jews in this respect came the Pro-
testants, generally speaking, though the small No Religion
group showed slightly higher percentages of contraceptive
effort in some age periods. The Catholics stood lowest in
the proportion of contraception in the whole group, in all
sub-groups, and in all age periods. Max von Gruber (14)
stated that this was also true in Germany.

Percentage lowering of mean pregnancy rates (contracep-
tive effectiveness) were generally about equal in Protestant
and Catholic groups. The Jews were not greatly different in
this respect, except that in the two early age periods (1524
years inclusive) they showed somewhat greater contraceptive
efficiency.

On the whole it appears, in so far as the present material
may be regarded as representative, that urban American
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Jews constitute the most ardent birth-controlling group in
the population. Regardless of economic or educational
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statiis the Jews seem overwhelmingly to be of the opinion
that contraception is the thing. Their efficiency at it
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appears, however, objectively not to be sufficiently greater
than that of other groups to warrant any boasting. But
they plainly are in earnest about trying.

SUMMARY

The data presented in this chapter are derived from a
mass of material of statistically respectable magnitude col-
lected ad hoc to permit a more penetrating analysis than has
hitherto been possible with unbiased and representative
records of the effect of contraception, as actually practised,
upon rates of fertility as manifested by socially and econo-
mically differentiated population groups. From the some-
what tedious statistical analysis to which the data have been
subjected one consistent broad result may fairly be said to-
have emerged. It is that if it were not for the effect of con-
traceptive efforts and the practice of criminal abortion, to-
gether with correlated habits as to postponement of marriage,
there would apparently be little or no significant differential
fertility as between economic, educational, or religious classes
of urban American married couples. In the absence of these
forces the weight of the evidence as a whole is that all these
socially differentiated classes would manifest about the same .
degree of fertility (with some possible reservations regard-
ing the lowest educational classes). There would probably
be some small residual differences, but they would not be
great enough to worry any person of a realistic, practical
cast of mind.

The general level of manifested fertility in the population
is influenced in considerable degree by age at marriage and
the general tendency towards postponement of this event
for a considerable time after the physiological potentiality
for reproduction has been established. Butthis variable does
not appear to be generally of the first rank of importance in
producing social class differential fertility. Its quantitative
effect is greatest differentially in respect of economic status,
but even there the contraception and criminal abortion
differentials probably outweigh it. One reason for this is
that age at marriage is to a considerable degree a matter of
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the general mores, and the different social classes imitate
each other in this regard to no small degree. Furthermore,
the psychological attitudes about having children are ap-
parently not greatly affected by age at marriage. Tappeiner
(80) gives an example on this point. He found that in
Oetzthal in the Austrian Alps the average age of the women
at marriage generally falls beyond 35 years, with only
relatively few marriages in the 25—30 year age period. Yet
even so the women sometimes have from 5 to 10 children.
But quite apart from psychological attitudes about repro-
ducing it is an obvious fact that in large population aggre-
gates postponement of marriage until long after puberty
must inevitably lower fertility rates below their possible
levels on the infra-human mammalian reproductivity pat-
tern. The extent of this lowering was demonstrated for
the American population in Chapter III.

The broader philosophical aspects of the results of the
present chapter are interesting. Since the turn of the
century there have been few social questions that have en-
gendered more discussion than class differential fertility.
Sociologists, economists, physicians, lawyers, eugenists,
criminologists, biologists, and many other kinds of folk have

» had at it with emotion, vigour, and sometimes venom. The
general consensus of opinion, with but few mild and ineffec-
tive dissenters, has been that the fertility differentials that
have been demonstrated to exist are not only bad but likely
unless checked to bring mankind eventually to the chaos of
complete wreckage. The gist of the wailing is that bad boys
and girls reproduce téo much and good boys and girls too
little. Almost everybody says that something ought to be
done about it. Nothing much that is statistically effective
is done, however, for the simple reason that nobody has so
far been able to compound a remedial bolus that the patient
can be induced to take and that will produce the desired
purge.

The writer has upon several occasions ventured (see, for
example, Pearl, 27, 28, 30) to suggest that a dispassionate
and realistic examination, so far as possible uninfluenced by
overt or hidden racial and social prejudices, be made of the
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question as to whether a relative excess reproduction on the
part of underprivileged classes of whatever origin was in-
herently and necessarily ruinous to civilization and man-
kind. The suggestion was not well received. It produced
only disparagement, ranging all the way from bitter denun-
ciation and invective to kindly commiseration for a tem-
porary lapse in perspicacity. The reception of the idea was,
however, a matter of no concern, being more an emotional
than an intellectual reaction. The significant point is that
the suggested sort of examination of the problem is .now
being made in various quarters, and increasing and more
penetrating study of it is going to be made as time goes on.
Large-scale political and social experiments are being made
to-day all over the world that will in time furnish something
analogous to laboratory data to aid in the appraisal of the
suggestion of a decade ago.

But leaving wholly aside, for possible discussion at
some future time, the question of whether the existence of
socio-economic class fertility differentials is in itself a bane
or a boon, the results of this chapter would seem to have
rather direct implications for the problem of doing some- .
thing about it. The evidence presented indicates that in
one population at least the existing fertility differentials do .
not rest upon deeply rooted, innate biological differences.
Instead, the responsibility for them appears to rest primarily,
overwhelmingly, and directly upon that body of doctrine
and practice popularly called birth control. Up to the limit
of its present technical potentialities birth control produces
differential fertility between classes,"and corrects the con-
sequences of its technical defects so far as may be by induced
abortion. This situation should arouse no moral indig-
nation or judgements of any sort, for an obvious reason.
Contraception is a wholly voluntary activity, free of all
compulsions except the negative ones that may arise in-
directly through ignorance. This single exception is at the
present time being rapidly dicuinished in force, so far as
concerns the population of America and western Europe.
Thanks to the diligent and unremitting efforts of the leaders
in the birth-control movement the ignorance factor in the
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situation is on the road to disappearance.4z As has been
said, cxcept for this factor, the situation now is that classes
of people have different fertility rates because, of their own
volition and intent, they want to have them.

This being so, we are furnished with a sharply outlined
definition of the task facing those persons and that body of
public opinion desiring to alter the existing fertility differen-
tials. Those favouring a change have got to make all the
rest of the people really want the same thing that they them-
selves want. This plainly is a difficult task, because it takes
in a lot of emotional and intellectual territory. It involves
convincing great masses of people that the suggested new
programme is so intrinsically good and worthy that they, the
people, out of their own conviction of its righteousness and
desirability, will alter their sex and reproductive behaviour
away from what they have hitherto been accustomed to,
and in the direction of something new and strange. To the
extent that they have consciously thought about their old
habits and modes of behaviour at all, they have, on the
whole, regarded them as conducive to the enhancement of
their enjoyment of life, and to the promotion of their own
self-interest, or at least not sufficiently detrimental to it to
make them change. To alter this situation would seem to be
a really super-colossal job to undertake. And if it be sug-
gested that it can be facilitated by resort to the authoritarian
and dictatorial techniques temporarily so well thought of in
the methodology of social amelioration instead of by the
democratic procedure of intellectual conviction that has
been outlined, I would remind you softly that the congress
of the sexes is, and is likely long to remain, a somewhat
private and personal matter inherently difficult to regiment.

It has been alleged that if legal and religious restrictions
to the free and universal dissemination of contraceptive in-
formation were wholly removed, so that presently there
would be no ignorance about the matter at all, then the
existing class fertility differentials would largely if not wholly
disappear, and the world would amble contentedly along
with merely a horizontally lowered general fertility level.
Perhaps this would be the result. One ventures to doubt
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that any existing evidence permits a positive or categorical
conclusion on the point, however. There appear to be too
many complex human variables involved to permit any dog-
matic pronouncement at the moment.

But a query insistently obtrudes at this point. Is the
obliteration of existing fertility differentials what those who
people the earth want? Or is a new pattern of fertility
differentials, planned by the eugenists in their wisdom,
what those who people the earth want, or merely what the
eugenists want? Those who people the earth, and they
alone,willin theirown good timedecide. Asfarback as history
goes men have never been lacking to allege that they knew
what was best for humanity. But steadily and surely, if
very slowly, the mass of humanity—those who people the
earth—have themselves decided, ever more and more, what
they themselves thought they wanted, and have proceeded
in ever-increasing degree to get it. Their desires have often
been foolish and sometimes plainly harmful, even to the
extent of threatening the survival of the whole enterprise of
human living. But such errors of judgement have not
altered the dominant characteristic of human social evolu-
tion—the awkward, terribly slow and stupid, muddling, but
steady progress of mankind in the mass towards the control
of its own affairs. When fertility differentials change their
patterns, as they may in the future, just as they have in the
past, it will most likely be because the breeders—those who
people the earth—decide that it will be to their personal
advantage and self-interest to alter their breeding habits,
and not for any other reason.



VI

WORLD POPULATION—PAST, PRESENT,
AND FUTURE

1. Bringing the Threads Together

UP to this point this book has been devoted to an analysis in
some detail of the more directly biological factors and forces
"involved in the natural history of population. A population
is a group composed of single living individuals. What we
have tried to do is to bring together data that would make it
a little clearer than before how the biological mechanisms of
reproduction work in individuals, and the effects they pro-
duce in making populations what they are observed to be,
in size and in composition. The analysis has been far from
complete. The fragmentary nature of what it has been
possible to discuss has been due to two causes: first, the
enormous range and extent of the lack of knowledge that
still exists about the biology of reproduction, and that
" urgently demands steady and continued research; second,
the limitations of time and space that have compelled the
curtailment of the discussion to only a part of what we
already do know. To bring together in one co-ordinated
account all the available material that is truly relevant and
important to the natural history of population would require
a much larger book than this.

But the material gathered together in this book may
perhaps fairly be said to have made certain general relations
clear. At least to the writer it seems evident that:

1. The major problems of population are primarily and
fundamentally biological in nature, because the size and
other characteristics of populations rest upon the operation
of the fundamental biological principles of individual sur-
vival, reproduction, variability, and their mutual inter-
actions and integrations with the environment.

2. The state of any particular population at any particular
moment depends primarily upon and is determined by
the manner in which the specific biological elements that
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influence fertility have been, and are, acting in the direction
either of its promotion or its restriction.

3. There is great variation among individuals and groups
in the biological elements that influence fertility, both as to
time and as to space.

4. The basic biological pattern of human reproductivity
is inherently and intrinsically different in a number of im-
portant respects from that of other animals lower in the
evolutionary scale, and has been made still more widely
divergent by artificial alterations that man has consciously
and deliberately made in his own intrinsic pattern of repro-
ductivity.

5. In the population of the United States, at least, the
fertility differentials relative to race (Negro versus white)
and to the three most important social class differentiations
(economic, educational, and religious) are due primarily to
differences in the relative prevalence and effectiveness of the
efforts made to prevent conception, correlatively aided by
relative frequency and postponement of marriage and the
practice of criminal abortion, and to practically nothing else.

6. But in this same United States population it appears
in high degree probable that the general level of fertility,
and particularly the steady decline of total fertility that is
now going on and has been in the recent past, both in the
population as a whole and in differentiated classes within it,
cannot be justly regarded as due solely, or possibly even
primarily, to the operation of the forces enumerated in the
preceding paragraph. Other and more obscure factors are
involved, about which literally almost nothing of a precise
and definite character is now known. In this chapter there
will be some discussion of what some of these factors may
be, but no one recognizes more clearly than the writer the
highly speculative character of any or all such discussions:

While the evidence that has been offered here in support
of the six general points that have been made above has
come largely from one population only, that of the United
States, it seems plain that the same principles and forces are
operating in all populations, in widely different and varying
degrees and extents, to be sure, but always and everywhere
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in some degree. If this be granted, as seems reasonable, it
then follows that in the population of the world as a whole
we are presented with the objective record, at any particular
time, of the net integrated effect of the operation of all the
complexly interrelated factors and forces concerned. So
then let us now turn to an examination of the population of
the world.#

2. The Present Population of the World

It should be emphasized that it is as impossible now as it
has always been in the past, and will be for a long time in the
future, to know exactly how many human beings are or were
living on the face of the earth at any stated moment. The
primary difficulty arises from the fact that the process of
census counting has never included all the people or areas
of the globe; and a secondary one from the fact that in
different countries censuses are taken on different dates.
But the situation grows steadily more encouraging. At the
present time it can be said that something of the order of
75 per cent. of the population of the world is either regularly
counted in recurring censuses, or has been counted at some
time in the past, or at least an attempt has been made at a
count. Of the wholly uncounted residue, for which there
have never been any figures except estimates as a base,
China constitutes by far the major portion. According to
what seems to be the most reliable estimate, China’s popula-
tion at the present time constitutes something of the order
of 22 per cent. of the world total. When China takes a real
census, if she ever does, the study of world population will
then rest upon a basis of sufficient statistical security to
justify a very substantial degree of confidence in results and
inferences. All the purely estimated (never really counted)
populations of the earth at the present time, including
China’s, amount to approximately 25 per cent. of the world’s
population, as nearly as it is possible to estimate.

In the meantime—and it may be a long one since China’s
political affairs, internal and external, are in a fermenting
state—the problems presented by the growth of world
population are so intriguing and intrinsically important that
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it would seem a graver error of judgement to wait placidly
for an indefinitely postponed approach to statistical perfec-
tion than to tackle the problem with what material is now
available, it being clearly understood that there is bound
to be error and uncertainty, one way or the other, in any
results reached. On the basis of all the evidence, however, it
appears that the error inherent in present-day discussions of
total world population cannot be very great relatively. Itis
unlikely to beas much as 10 percent. plus orminus. It might
possibly be nearer 5 per cent. if the truth could be known.
Dogmatism about either figure would be unwise, however.

It is the practice of the writer’s laboratory to make from
time to time, usually annually, revisions of the figures for
world population. The plan used is to assemble separately
on work sheets the latest available data regarding popula-
tion, area, and time (date of count or estimate) for each of
the smallest areal and political divisions of the earth for
which data are available, and then combine them into larger
divisions by summation, checking the figures at each stage
in every way possible. The reasons for taking as units of the
revisions the smallest areal divisions for which separate data
are available are two. In the first place by this procedure
we come nearer to the actual base data, with the attendant
probability of greater accuracy. In the second place one of
of the principal problems in which we are interested is the
geographic distribution of different degrees of population
density over the earth’s surface, and cbviously the finer the
areal subdivision of the material the better will be the situa-
tion for studying the problem.*

The data of three recent revisions are given in Table 47.

TABLE 47
World Population
1934 1935 1937
revision revision revision
Area (sq. miles) . . . . | 52,139,677 | 51,742,763 | 51,422,465
Total population (in millions) . | 2,050'4 2,073°3 2,104-8
Density (persons per sq. mile) . 393 40°1 409

Mean date to which figures apply. 19301 1931°5 19347
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The steady decline in the area figures between the succes-
sive revisions appears at first glance completely paradoxical,
not to say verging slightly on the idiotic. The earth’s sur-
face is plainly not shrinking at any such rate. The land
area of the globe apparently shrivelled, according to Table
47, some 717,212 square miles between average dates of
1930°1 and 1934-7. All that this means is that two things
have happened. The first is that more accurate surveys of
outlying parts of the world are being made available each
year. These have led in recent years to official revisions of
area particularly in French West Africa, Venezuela, Iraq,
Nicaragua, Tanganyika, and South-west Africa. The re-
sults of these surveys, as they become available, we incor-
porate in our annual revisions. In the second place we are
increasingly able to make each year corrective deductions
for the areas included in inland waters (lakes, broad rivers,
&c.), which formerly were counted as land area. For the
end of 1935 the League of Nations Yearbook gives the land
area of the globe as 132,460,000 sq. km. [ = 51,143,000 sq.
miles]. The discrepancy of 996,677 square miles between
this and our figure as of mean date 19347 is apparently
chiefly accounted for by the fact that we include some sub-
divisions (and peoples) that the League statisticians omit.
Our area figures, however, diverge from theirs by only
about 1-9 per cent.

Our figure for total world population of 2,104'8 millions
is a little greater than the latest League of Nations figure,
which is 2,095-0 millions. We have included estimates of
uncounted native populations wherever stated figures
seemed fairly reasonable; whereas the League statisticians
frequently omit them. But obviously the two world esti-
mates are in substantial agreement, the difference being
only o-47 per cent. of the mean of the two estimates. A dis-
crepancy of less than a half of 1 per cent. in two indepen-
dent estimates of world population, made at approximately
the same time, is surely nothing to grieve over. Both
estimates are probably somewhat below what the real
population of the world was at the indicated time—the end
of 1935—because the over-counts and over-estimates in the
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record probably do not balance the uncounted, unestimated,
and therefore unrecorded folk who were, however, living.

The mean density of world population between 1930-1
and 19347 appears to have been almost exactly identical
with that of continental United States at the 1930 census.
This is a thought-provoking figure when really grasped—
about 40 persons on the average for each 640 acres of the
earth’s land surface.

The apparent mean annual growth-rate per cent. of the
world’s population between the dates 1930-1 and 1934-7 is
o0'58 per cent., that is six-tenths of a person added in each
year net to the living population for each hundred living at
the beginning of the year.

On the basis of the data given, the rate of world population
growth seems to be rather rapidly slowing, as is indicated by
the following figures:

Apparent world popu-
lation mean annual
growth-rate
During the 65 years between mean dates 1920-6 and

1927°1 . . . . . . . 1-38 per cent.
During the 4°4 years between the mean dates 1927-1 and

1931°5 . . . . . . . 1-09 per cent.
During the 3-2 years between mean dates 1931-5 and

19347 . . . . . . . . 0°47 per cent.

It is, however, uncertain as to how much significance
should be attached to these apparent growth-rates, because
of the fact that they include at all stages purely estimated
population figures, as well as counts and legitimate short
intercensual extrapolations from counts. If wedeal only with
those countries (or other political subdivisions) for each of
which there are available data+s from which a separate in-
dividual growth-rate can be computed—i134 ‘items’ at the
1934 revision, 140 ‘items’ at the 1935 revision, and 158
‘items’ at the 1937 revision, each ‘item’ being a country or
political subdivision—the results shown in Table 48 are
obtained.

It is evident from the second and fourth lines of Table 48
that the areas and populations included here are substantial
percentages of the world totals. Furthermore, the figures
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include none of the doubtful data (particularly those for
China) necessarily embodied in Table 47. On these two
grounds of large proportionate size of sample and relatively
greater reliability of the data, it is reasonably to be expected
that the growth-rates of Table 48 probably represent more
accurately the general situation than those derived from the
figures of Table 47. In general, it would be expected
statistically that relatively accurate data for a sample com-
prising about 775 per cent. of the universe of discourse would
be likely to give a fairly reliable picture of the real conditions
in the whole universe—probably, indeed, a more reliable one
than the data for the whole universe in a case like this
where it is known that the figures, for the part of the universe
not included in the sample, are dubious.

~ TABLE 48

Recent world population growth-rates for those countries only for which
the necessary data are separately available

1934 1935 1936 1937
Information revision revision revision revision
Area (sq. miles) . . . | 38,005,103 | 38,360,596 | 40,478,875 | 42,502,783
Percentage of total world area . 731 785 82-7

742
Latest population (in thousands) | 1,421,293'2 | 1,465,646's | 1,524,340'3 | ¥,577,307'8
Percentage of total world popu-

lation . . . . . 69'3 707 739 749
Mean date for latest population 1930°42 1931-89 193295 193487
Earlier population (in thousands) | 1,276,299'5 | 1,326,170-8 | 1,393,842'3 | 1,465,280°3
Mean date for earlier population 1020°45 1924°06 1925°39 1928-01
Mean annual growth-rate per

cent. . . . - . 1'14 I°34 1'24 I'II
Length of period (years) on which

rate is computed . . 997 783 756 | 686

In the light of the data presented it may be tentatively
suggested that the population of the world, as a whole, has
been growing in the recent past at a rate of something of the
order of 1 per cent. per annum—perhaps a little more,
perhaps a little less, but at about that figure. This would
mean, if continued without change, a doubling* of the
present world population in 69-7 years. There is, however,
no reason to suppose that a growth-rate of 1 per cent. per
annum will continue unchanged for even any considerable
part of 70 years. Nor does it appear, as will be shown in the
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next section, that the total population of the world will ever,
in its present cycle of growth at least, be double what it is at
the present time. .
It seems reasonable to conclude, from the data already
presented, that the mean annual growth-rate per cent. for
the world population is steadily decreasing at the present
time, and during the recent past. In other words, the decline
of fertility that has been noted and discussed in an earlier
chapter appears not to be exclusively confined to highly
‘civilized’ countries, where the populations are most
sophisticated and eager and adept at birth-controlling. It
seems rather to be a world-embracing phenomenon—some-
thing affecting man as a species. But, as will appear clearly
in the next section, it is a phenomenon of historically very
recent appearance, in comparison with man’s total span of
existence on the earth as a distinct species. The world-wide
decline in fertility is certainly a much more recent thing
than the making of efforts at contraception, as is clearly
indicated in general by the historical information about
contraceptive practices ably assembled and analysed by
Himes (36). Specific examples may be given. On the
evidence it appears likely that the slowing up of the growth-
rate of world population per unit of time did not begin until
about the beginning of the present century, or in the pre-
ceding decade. But seventy years ago Storer and Heard (68)
said, regarding the American people, that they ‘were sorry
to be obliged to state that the knowledge above referred to
[such “knowledge, physiological or mechanical, or in prac-
tice, as in most cases to regulate impregnation at will”’] is
rapidly becoming universal’. Short (1767), a century eatlier,
in his entertaining treatise on the population of England—
perhaps history’s most venomous diatribe against the estab-
lishment of hospitals and homes for foundlings, usually
considered an innocent form of altruistic behaviour—has
repeated references to the prevalence of contraceptive
practices. As an example he deplores (p. 28) the fact that in
‘Cities and great Towns . . . the wicked Arts of preventing
Conception are more generally known and used’ than in
rural habitats. These examples sufficiently indicate that
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long before the world population began to slow down in its
growth-rate, enough contraceptive cffort was being made in
the western world, at least, to worry some students of the
matter.

3. The History of World Population

In 1924 Pearl published (24, pp. 631—74) a logistic curve
fitted to the data assembled by Knibbs (17) to indicate the
growth of population of the world, from the estimate of
Riccioli in 1660 up to and including that of Knibbs himself
as of 1914. Regarding the curve the following was said at
the time:

“The fit is obviously nothing to excite admiration. The most that
can be said for it is that it strikes fairly through a flock of highly
irregular points, some of which are obviously poor guesses at world
population (judged to be poor not because of their divergence from
the curve, but from comparison with nearby estimates in point of
time). ‘The marvel is not that the fit is bad, but that it is as good as
it is, considering how world population estimates have been made.’

It became apparent some time ago that this original world
logistic needed revision badly, because by 1930 the popula-
tion of the world had already exceeded the upper asymptotic
limit set by the curve. Consequently Pearl and Gould (36)
recently brought the old curve up to date, adding five more
estimates of world population since 1914, the latest being
their own of mean date 1931-5. The new logistic curve is
shown in Fig. 38.

In deriving the equation of the present world logistic, the
standard procedure of fitting, by the method of leastsquares,

Y

a straight line to log —k—;—- was followed. The final equation

’

. ) 2200
18 Y = 4455 1+ 8-73490~2273%
where y is world population in millions, and x is time in
10-year intervals, from the year 1800 as origin.

- Regarding the fit of the present logistic curve as a whole
nothing more or very different can be said than was about
the first. The nature of figures that have to be used in lieu
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of ‘observations’, which even at the present date represent
only about 75 per cent. of complete actual observation, pre-
cludes the possibility of ever getting anything like a really
smooth fit with a four-constant curve. But taking the
material for what it is, with all its inherent disabilities, a
number of interesting points are presented for discussion.

2200

2600

WORLD

200

‘ULATION

YEARS

Fic. 38. The population growth of the world from the seventeenth
century to 1931-2. The circles give the observations, and the smooth line
gives the graph of the logistic equation.

In the first place the asymptotic limit of the current cycle
of growth is raised by about 31 per cent. of the former figure,
to a new value of 2,645-5 millions. According to the curve
this colossal total will be closely approached around a.p.
2100, provided nothing happens in the meantime to alter
seriously the present trends of reproductivity. No formal
prediction is made, however, that this will represent the
ultimate size of the world’s human population. It is only
an extrapolation from the available evidence as to what the
past history of world population growth has been up to the
present time. No other interpretation than-this should be
put upon it. Itis a figure that future events and trends now
wholly unpredictable may alter, just as proved to be the



WORLD POPULATION—PAST, PRESENT, AND FUTURE 259

case with the former extrapolation. If not so altered, a total
world population of 2,645-5 millions would indicate an
average population density over the whole land area of the
earth of about 51 persons per square mile, instead of the
present 40. This seems like no great increase. But world
population is now at a point on its logistic curve such that,
unless new and unpredictable forces operate to alter its
course, a slowing rate of growth will make itself increasingly
manifest with the passage of time. Furthermore, there is
evidence that the average density of world population is
already approaching the point of producing uncomfortable
results, under present conditions of living. But, in any
case, we wish to emphasize again that we have had no
inside information or revelation from divine sources as
to whether the upper asymptote depicted in Fig. 38 will
reasonably accord with reality in the year 2100, and are
not to be understood as advocating its absolute validity or
significance.

Fig. 38 suggests that in the period of 30 years, between
1890 and 1920, the growth of world population either
actually slowed below its expected trend as indicated by the
fitted curve, or that the estimates of world population con-
sistently and systematically erred in defect of the real facts
in that period. With only the estimates at hand when our
first logistic was graduated, the resulting fit was reasonable,
and the extrapolated portion of the curve what, in general,
might fairly enough be supposed likely to happen. But
actually the extrapolation turned out to be grossly in error.
It can now be seen that what led the curve astray was the
dip of the ‘observations’ below their real long-time trend in
the period of roughly 18go to 1920. The case demonstrates
with great clarity the necessity for frequent revision of
human population logistics as new data become available,
a point upon which the writer has always insisted since his
first work with these curves.

The present logistic cycle of world population growth got
discernibly under way at about the middle of the seventeenth
century—say 300 years ago in round figures—and started
from a lower asymptotic value of about 445 millions. This
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is, of course, only an estimate, but cannot be far away from
what was the actual fact. Indeed, all competent students of
population agree on a value of about this general magnitude
for the time stated. Since then the world’s population has
increased to about 2,105 millions, again in round figures, as
of an average date of 1934-7. In other words there has been
in roughly 300 years a 4-7-fold multiplication of human
beings on the face of the earth, and this present cycle of
growth appears to be only about two-thirds completed. A
nearly fivefold net multiplication of the population of a
species with such relatively poor reproductivity as man dis-
plays, in a time period of only about 300 years, is certainly
a notable phenomenon worthy of the most serious con-
sideration.

But man, as a distinct and differentiated species, had
been on the earth an extremely long time prior to the seven-
teenth century. Few, if any, anthropologists nowadays
question that he had become differentiated and was making
flint tools of the pre-Chellean type early in the Quaternary,
certainly somewhere in the first interglacial period. Nor is
it doubted that from at least that time he has continued on
the earth in an unbroken succession of generations: through
the long second and third inter-glacial periods and the
glaciations that separated them. The artefacts indicative of
his ever-improving culture, through Chellean, Acheulian,
Mousterian, Aurignacian, Magdalenian, and Azilian-Tarde-
noisian stages, make his continuous habitation certain.
Geologists, anthropologists, and archaeologists seem, how-
ever, not to have been able, up to very recent times, to agree
as to the number of calendar years it took man to climb this
long évolutionary ladder. It is not necessary for the present
purpose to review all the widely varying judgements. Whit-
nall (24), synthesizing data from Penck, Osborn, Boule, and
Obermaier, put Heidelberg man and pre-Chellean culture
475,000 years back, an estimate that now seems very reason-
able. On the other hand, Kroeber (30) tentatively allows
only 100,000 years from the beginning of the lower palae-
olithic to recent times. Lately, however, Zeuner (35) has
synthesized all the evidence in a masterly way, with results
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that warrant, and appear to be receiving, general acceptance,
so that it may be hoped that the timing of prehistory may be
at last regarded as reasonably settled. Zeuner’s conclusions
seem to be as nearly definitive as it is humanly possible to
reach. Using the Miklankowitch ‘radiation curve’, together
with other evidence from geology, palaeontology, and pre-
historic archaeology, he reaches the conclusion that Homo
heidelbergensis from the Mauer sands (the oldest find in
Central Europe) has a probable date on the absolute time-
scale of about 500,000 years. Other cultures are found to
date approximately as follows: Acheulian 183,000 years;
Mousterian Neanderthal man 140,000 to 105,000; Aurig-
nacian 95,000 to 69,000; Solutréan 67,000; Magdalenian
65,000 to 18,000; Mesolithic 15,000 to 7,500; Neolithic
7,500 to 4,000, 2ll the figures being reckoned as years before
A.D. 1800.

So then the following situation is presented for the con-
sideration of the student of population. In the 500,000-0dd
years from the time that man got under way as a distinct
zoological entity, to about 163050 say, he had certainly in-~
creased in numbers in the normal biological way of things.
He may be presumed to have multiplied during these years
as rapidly, on the whole, as his inherent biological equip-
ment and the circumstances of his natural environment
would permit. Yet the total world population in 1630 was
only 445 millions, with a density of a little over 8 persons per
square mile as against the present 40.4

This being so, at least three possible alternative inferences
present themselves. The first of these is that the human
population of this globe more or less steadily grew for
500,000 years, but at an extremely slow time rate as com-
pared with the growth performance of any but a very few
populations now existing. On this hypothesis it may be
regarded as probable that growth of world population was
not entirely steady and continuous along a smooth curve,
logistic or other, but instead was irregular, fluctuating up
and down about the ever-rising time-trend line. These
fluctuations, consequent upon wars, famines, pestilences,
and climatic changes, may have been relatively large at
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times, but absolutely well within the limit set by the 445
millions asymptote finally achieved.

A second possible alternative is that for a long time—
thousands of years—prior to the seventeenth century, the
population of the world stood stable at between roughly four
and five hundred million, or oscillated in waves of relatively
small amplitude about some such figure. On such a view
this value would represent a relatively stable upper asymp-
totic level achieved in a cycle of population growth that was
consummated Jong before, and at a relatively early stage of
man’s evolution.

Finally, a third possible alternative is that during some
period or periods in this vast span of 500,000 odd years
of man’s life on the earth, the world population was much
higher than 445 millions, and subsequently lessened, for
reasons wholly unknown, to reach that final figure at the
time when reasonably reliable population history begins.

Which of these three alternatives is true? No one can say
with any authority. But the combined evidence from palae-
ontology, from the geographical distributic:x of plants and
animals, from ecology and particularly plant ecology, from
archaeology, from prehistory, and from history, masses such
weight against the third alternative as to be :ractically con-
clusive. In short, all the relevant evidencz seems to indi-
cate that there were as many (or more) human beings living
on the face of the earth in 1630 as there ¢+« had been at any
prior time since man set up in business for himself. Most
particularly to be counted against the third alternative is the
fact that until recent times man’s culture was not of the sort
to make possible the existence of large populations on the
earth. Hunting, pastoral, and primitive agricultural cultures
are not compatible with large total populations, as we know
them nowadays, because high densities cannot be supported
at these cultural levels or stages.

The case is not quite so conclusive relative to the second
alternative, but still, on the balance, the evidence seems to
be against it. It appears probable that if the population of
the world had been generally stabilized for even 2,000 years
before the seventeenth century we should almost certainly
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have heard something about it in historical writings. In-
stead, the references and infcrences about population that
can be drawn from ancient history seem to indicate it as
fluctuating in consequence of wars, famines, pestilences,
&c., but on the whole tending always to grow, even though
slowly and irregularly.

So then we are left with the first alternative, a very slow
and irregular time rate of growth of world population over
a very long time prior to the Middle Ages, let us say,
followed by a relatively tremendous spurt of growth not yet
ended.

The implications of the three alternative hypotheses will
be made plainer by the diagram shown in Fig. 39. For
reasons of practical convenience in drawing and reproduc-
tion, Fig. 39 is scaled as though the total period of man’s life
on the earth, prior to the seventeenth century, was a span of
100,000 years instead of the 500,000 that seems undoubtedly
much nearer the truth.

How is this sharp spurt of population growth after 1630
to be explained? The primary cause behind the new cycle
of logistic growth of world population that started in the
seventeenth century seems clearly to have been that man-
kind first became aware, at about that time, that its effective
universe was expanding. The earth was not growing physi-
cally bigger to be sure; there were no new acres of land being
really added to the planet. But many were being discovered,
uncovered, and put to use, and, in general, man’s effective
universe for purposes of living certainly was expanding, and
at an accelerating rate. This was being brought abcut by
new discoveries and new ideas that made it possible for man
to exploit, far more effectively than he had known how to
before, the natural resources for human living inherent in the
earth on which he lived. One of the most important and
obvious aspects of the expansive changes in man’s effective
universe that have appeared in the last 300 years was the
ever increasing facility of communication and transporta-
tion, with its consequent broadening of the base and
-acceleration of the tempo of trade. Indeed, it was the de-
velopment of railroads that had a large part in making the
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gloomy prophecies of Malthus about the future of mankind,
at the end of thce cighteenth century, seem comically absurd
soon after he made them. Another change of similar sort
was the development of relatively cheap and highly effective
power, associated in the first instance with the discovery
and rapid improvement of practical steam engines. In
generalized terms, what expanded man’s effective universe
and made possible a great spurt of population growth, was
scientific discovery and the application of its results, in the
broadest sense including exploration as well as technology,
to man’s basic problem of how best to cope with and exploit
his natural environment.

There is much evidence to support this view as an ex-
planation of what is known of the whole history of human
population on the earth. It would take a sizable book to
review it. Only one striking general feature of this mass of
evidence can be mentioned briefly here. It is that, to this
day, peoples who because of geographical location, climatic
conditions, general stupidity, and other causes, have been
unable to participate in any real sense in the consequences
of an expanding effective universe, are still growing in
population very slowly if at all. The conditions of living,
and particularly the difficulties of getting a living, in the
more primitive stages of culture where the individual wrings
his living out of a raw and untempered environment by his
own direct efforts, do not permit rapid population growth
any more now than they ever did.

4. Consequences

The most obvious direct and objective consequence of the
great spurt of world population growth that has occurred in
the last 300-0dd years is the increase in average density of
population that it has entailed. It will be well to examine
the facts about this in some detail.

The population of the earth is distributed with great un-
evenness over its land surface. This is shown in Table 49.
This table is arranged in order of ascending density classes
(persons per square mile). It is based upon gob6 separate
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political or administrative units for which separate data are
available as to area and population. By ‘political unit’ is
meant either a country (as the Dominican Republic), or a
state (as Arizona), or a department (as Cotes-du-Nord), or
a canton (as Fribourg), or a colony, protectorate, or terri-
tory, or in a few cases a city (as Oslo) having separate ad-
ministrative status equivalent legally and politically to that
of a state. Each such separate political unit was put in its
appropriate density class, and the areas and populations
summed for the class. These absolute figures were then
reduced to the percentages shown in Table 49.

TABLE 49

Percentage of total land area of the earth and of total world population,
by population density classes, as of average date 1930

Percentage

Percentage | Percentage Number of | of total

Density classes (of total land| of total Average | political | political

(persons per area population | density units in units in
square wmile) occupied in area Sfor class class class
o9 56-089 4517 31 147 162
10-39 24433 13731 22°1 176 ;. 194
40-99 9040 13359 581 187 206
100-199 4201 15'910 1458 187 206
200—-299 1720 10-418 2383 65 72
300-399 1745 15650 3528 46 51
400-499 0876 9921 44577 25 28
500-599 o176 2°310 5177 8 o9
600-699 o°401 6-391 6266 15 17
700-1,299 0316 6-610 8235 23 2'5
1,300-1,899 0008 0305 1,509 8 09
1,900-3,000 0003 0150 2,063'5 5 06
3,100 and over 0002 0-728 11,9948 14 15

Totals and

Averages 100°000 100-000 393 906 1000

It should be clearly understood that the ‘political units’
upon which Table 49 is based are in some degree arbitrary
and artificial, in the sense that they are not precisely equiva-
lent to each other geographically, anthropologically, or
demographically. But for the present purpose they have a
certain usefulness. They validly represent go6 divisions of
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the land surface of the earth, for each of which the area
and population are known either exactly or approximately.
Therefore for each of them it is possible to compute density
of population. When all similar densities so computed are
grouped together (as in the density classes of T'able 49)
and their several areas added, they represent large parts
of the earth’s surface alike in at least the respect of equal
density of population, within the limits set by the class
range. Thus the first density class o~g persons per square
mile includes 147 ‘political units’ whose aggregate area is
over 29 million square miles. Even the highest density
class (3,100 and over persons per square mile) with only
14 ‘political units’ has an aggregate area of over 1,200 square
miles.

The first and most striking general fact that is evident
from Table 49 is the extreme skewness of the distribution
of population density over the earth’s surface. Taking the
mean densities of the several classes as a conservative basis
for estimating the range of intensity of human crowding
upon the earth it is seen that 35-6 per cent. of political
units cover only o-3 per cent. of the whole range of popula-
tion densities; and even 76-8 per cent. of the political units
cover only 17 per cent. of the total range of densities.
Even though the political units are not equivalent to each
other, as has been said, nevertheless there can be no ques-
tion as to the skewness of population density distribution.
This skewness has come about initially through the self-
interested desire, and eventually the social and economic
necessity, for large numbers of people to live together in
cities. This process of urbanization down through the ages
has led to the formation of the great metropolitan centres,
or ‘conurbations’ as Fawcett (32) calls them (following in
this usage, as he says, Professor Patrick Geddes) in which
so large a proportion of present-day men live out their
allotted spans. They represent one of the many quaint ways
in which mankind is coming to resemble more and more
clearly the termites in modes of life and social philosophy.

The matter may be looked at statistically in other ways
that do not involve consideration of the separate political
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units. Well over a half (57 per cent.) of the total land area
of the earth is occupied by only four and a half per cent. of
the total population of the world. And about 81 per cent.
of the earth’s total land area contains only 18} per cent. of
the world’s population. Only a little over 5 per cent. of the
land area of the earth (densities of 200 and above) contains
52-5 per cent. of its population.

Fig. 40 emphasizes graphically certain broad facts of the
distribution of world population over the land surface of
the earth. The area of the whole square is taken as that
of the land area of the globe. The lower unshaded rect-
angle—the ‘great open spaces’ comprising roughly 81 per
cent. of the whole area—has an average density of population
of only about g persons per square mile. The cross-hatched
rectangle at the upper left corner comprises just over 13
per cent. of the whole land area, and contains a little over a
quarter of the total world population living at the not too
unreasonable average degree of crowding of about 86 per-
sons per square mile. Finally, the little black rectangle in
the upper right corner comprises only just over 5 per cent.
of the total Iand area, but contains over one-half of the whole
world population. This moiety of poor humanity lives at
an average density of 394 persons to the square mile. All
told we have in Fig. 40 a gaudy picture of the net biological
result that human civilization had wrought by its efforts up
to the year of grace 1930.

The average density of world population as a whole is
nearly 41 persons per square mile, as we have seen. Yet the
populations on over 81 per cent. of the total land area are
living at densities under 40. About 14 per cent. of the popu-
lation of the world—roughly one person in seven—is living
at densities of 600 or above, that is with one acre or less per
person, on an even personal distribution of area. Now as
a rough and round figure it is estimated by Brown (36), a
competent and conservative authority, that 2-5 acres are
needed to support a human being. Obviously this implies
good land, and all of it intensively cultivated. But neglect
these latter points for a moment, so as to put the best case
possible. The data of Table 49 indicate, if we take the 2-5
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acre figure at its face value and with the obviously too
optimistic assumption that all land functions at that scale,
that in order to get the means of subsistence to something

Toran LiAnp AluzA oF THE EARTH
 InuABITANTS PBR S QUARE an

{9}

Fi1G. 40. Land area of the earth and population density. For further
explanation see text.

over a half of the world’s population to-day will involve a
significant problem of transportation and distribution. Here
one of the principal villains of the socio-economic melo-
drama enters the scene. It is one of the commonest of
assertions that the faults and troubles connected with the
‘distribution’ of goods are chiefly to blame for the world’s
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woes, with the implication that if these faults could be
eliminated the world’s economic troubles would largely
disappear.

But, faults or no faults, the present geographical arrange-
ment of world population makes it plain that without sub-
stantial ‘distribution’ of the means of subsistence from the
places wheré they are produced to the places where they are
used, something over a half of all human beings could not
go on living at all. Somebody must haul to these city-dwell-
ing near-termites with only two legs, much too large heads,
and no exoskeleton, all that they eat, all that they wear, and
everything that protects their soft bodies from the rigours
of the physical environment. Furthermore, this transport
must never cease. If it stops for even a short time Death
stalks in and starts his reaping, discriminatingly mowing
first the lush meadows where the lower castes grow, but
very quickly getting on to the uplands, where the growth
is sparser but more choicely flavoured, provided the goods
trains do not soon start moving again. The really true story
has never been publicly told of how close England was,
with its huge population density, to complete exhaustion of
its food at the height of the U-boat campaign twenty years
ago. As the figures were revealed week by week, to a few
persons whose job it was to load with food and keep moving
a steady column of ships to the old country, I, for one,
learned something of the meaning of population density.

There is still another aspect of the matter in times of
peace as well as war. Hauling means of subsistence is a
service activity, for which somebody must be paid, in the
absence of a system of slavery. The aggregate economic
burden so added to the business of human living on the
earth, however skilfully and intelligently it may be done, is
an extremely large one. It seems bound in principle to
become still greater if the tendency to unevenness of popu-
lation distribution over the earth’s land area—of which
one aspect is, in more usual phraseology, urbanization—
continues to increase.

But urbanization, though the principal, is not the only
factor involved. Another significant one is the disinclination
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of human beings, on the whole, to move far from where they
are born. For example Wattal (35) points out (p. 123) that
in India, a country of relatively high population density:

“The stay-at-homeness of the people of this country is the theme
. of every census report. In 1901 only g-27 per cent. of the whole
population were enumerated outside of the district of birth. In 1911
this proportion fell to 8- per cent. Even of these, two-thirds were
born in a contiguous district and the movement, perhaps, from one
village to another contiguous one which happened to be in another
district has no connection with the pressure of economic causes. For
the census of 1931 the figures are much the same. Of the total
population of India enumerated by birth place, 350} million odd,
less than one million were living elsewhere.’

And this is in 2 country where Sir John Megaw (36) esti-
mates, on the basis of a survey carried out under his direc-
tion, that (p. 61): ‘under 40 per cent. of the people were
considered to be well nourished, while over 40 per cent.
were regarded as poorly nourished, and 20 per cent. very
badly nourished.’

The social and political consequences of the highly
skewed nature of the distribution of population densities
over the earth’s surface are serious and far-reaching. Table
50 shows the number of persons per square mile in the
twenty most densely populated countries of the world,
according to the latest figures (our 1937 revision), leavmg
out China as doubtful. The countries are arranged in
Table 50 in descending order of density.

This table plainly is about equivalent to a catalogue of
the European nations. Only two non-European countries
appear in it (Japan and India).

Taking a world view, it is evident that the increase of
urbanization has by no means reached its end. On the con-
trary, it is still going on, and, on the whole, at an ever
accelerating pace. In a broad sense the most striking thing
.that has taken place in regard to agriculture during the last
fifty years, not only in the United States or Canada or
Argentina but in some degree more or less all over the
world, is that the progressive development of new know-
ledge, improved technique, and fuller application of power



272 WORLD POPULATION—PAST, PRESENT, AND FUTURE

and machinery have made it possible for fewer human
beings to produce more of everything than was formerly the
case. This means that agricultural areas—and for the same
sort of reason mining areas too—need less dense populations
in their own regions and in their own businesses, and can
comfortably support only such less dense aggregates. Young
people no longer needed in agriculture, mining, and similar
sorts of productive enterprises have inevitably slipped away
to other occupations, where there is greater opportunity.

TABLE 50
Twenty most densely populated countries

Persons per Persons per
Country sq. mile Country sq. mile

Belgium . . . 7049 Denmark . . . 2246
England and Wale: . 47000 Austria . . . 2088
Netherlands (excluding Portugal . . . 2057

water area) . . 6742 India . . . 2048
Japan (proper) . . 4692 France . . . 1971
Germany . . . 3693 Jugoslavia . . . 1588
Italy . . . 3552 Bulgaria . . . 1570
Czechoslovakia . . 2800 Rumania . . . 1537
Switzerland . . . 2612 Greece . . . 1360
Hungary . . . 2506 Spain . . . 1264
Poland . . . 2281

From the point of view of population density such move-
ments lead to an odd sort of paradox. Social and economic
forces and modes of thought that are fundamentally identi-
cal—namely, applications of new discoveries, improved
machinery, better transport and communication, to the
business of getting a better living—work in opposite direc-
tions when applied to agriculture and to the manufacturing
type of industry so far as concerns the trend towards human
crowding. On the one hand, the movement is towards a still
lower density of population in agricultural regions, already
the most sparsely peopled portions of the earth’s surface
capable of supporting any substantial population at all. On
the other hand, there is the trend towards an even higher
density—still greater crowding—in urban industrial centres,
already most densely populated. What makes the paradox
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is that identically the same set of forces, at bottom, is pro-
ducing these diverse results.

The same principle applies to a considerable extent as
between mother countries and their colonies or other depen-
dencies. Densely populated countries with small areas, like
those of Europe, and Japan, are highly industrialized and
commercialized. They cry for more land so that their
people may spread out. But their nationals, by and large,
refuse to leave the homeland in any considerable numbers
to settle in the fair but sparsely populated regions available
to them. Italy, for example, had succeeded up to the time
of the World War in placing only about 8,000 of her people
in all her African colonies together. Again, the colonial
empire that was Germany’s on July 1, 1914, had, all told,
but a meagre 24,000 or so German inhabitants.

Why this sort of thing comes about—and many other
examples might be cited—is that the advance of science and
technology at one and the same time brings about increasing
opportunities for what individuals themselves regard—
whether rightly or wrongly does not matter—as a relatively
pleasant existence in the homeland, and diminishing oppor-
tunities for a similarly pleasant existence in colonies ex-
ploited for wealth production.

National as well as individual psychology is involved.
Nations have their pride as well as individuals. But they
are not blind about the difficulties of getting their nationals
to spread out into colonies. What they really want colonies
for is to produce wealth. As they look about the world they
perceive an unequal distribution of the richer lands. This
is indicated in Table 51 which is concerned with nine
political aggregations here called ‘empires’ because in each
case all the lands and peoples are under the direct political
control, wholly or partly, of a single country, called here
for convenience the ‘home country’. The figures in this
table are based on our 1935 revision (average date 1930-1)
and are consequently a little out of date now, but in prin-
ciple and relatively the situation is now essentially as
depicted in the table. It just has become a little ‘more so’
in the meantime.48
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TABLE §1
Part A. Area, population, and population density of nine ‘empires’
! World ‘Empire
v Percent. Percent. density (per-
Area of world’s of world’s sons per sq.
‘Empire’ (sq. miles) | land area Population population mile)
British . . | 13,042,896 2521 496,344,556 2304 381
Russian . .| 8,241,021 1593 165,778,400 800 zo0°'1
French . « | 4:649,407 899 105,444,795 509 227
American (U.S.A) | 3,738,437 723 137,004,330 665 360
Italian . . 992,944 192 45,105,638 217 45'4
Belgian . . 920,775 180 17,733,041 o83 19°1
Portuguese . . 848,066 164 15,738,054 076 185
Dutch . . 800,569 1°55 69,260,628 3'34 865
Japanesc* . . 723,202 1'40 129,783,555 626 179°4
‘Empire’ totals . I 33,967,307 6567 1,183,003,807 57-06 3483
World exclusive of l -
empires ' 17,775:456 | 3433 890,250,321 4294 5008
‘World total . . | 51,742,763 l 100'00 2,073,344,218 10000 40°07

#* Includes Manchukuo.

Part B. Area, population, and density of home countries controlling
nine ‘empires’

Percent. Percent.
Controlling country of Area of world’s of world's
‘empire’ (sq. miles) area Population population | Density
Belgium . . . 11,775 0'023 8,247,950 0'40 4700°5
Netherlands . . 12,579 0024 8,200,389 0’40 659°'1
England, Wales, and

Scotland . . 88,745 017 44,888,377 217 5058
Japan . . . 147,592 0°29 68,194,900 329 462'1
Italy . . . 119,713 023 42,621,000 2:05 3560
France . . . 212,659 0°41 41,834,923 2'02 1968
Portugal . . . 35,490 0060 6,825,883 0'33 1923
United States .. | 3,026,789 585 122,775,046 502 406
European U.S.S.R. .| 3,513,728 679 133,769,700 645 381
Total . . | 7169,070 13'86 477,448,168 23'03 666

Figures like those of Table 51 breed wars. Doubtless
they ought not to, because war is dreadful. But they do.
With nine nations having 23 per cent. of the world’s popu-
lation, themselves living on only 14 per cent. of its total land
area, controlling 66 per cent. of all the land in the world and,
in greater or less degree, the political life of 57 per cent. of
all human beings, emotions do get stirred. If Russia and
the United States be regarded apart from the others—for
which Americans and Russians, at least, think there is some
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justification—the remaining seven nations, with just under
11 per cent. of the people in the world living on less than 1}

er cent. of its land area, control approximately 42 per cent.
of all the lands and all the people on the globe.

The contrast between the first four ‘empires’ of Part A
of Table 51 and the other five is striking. Each of these
four has still a larger share of the earth’s lands.than of its
peoples. Together these four control over 57 per cent. of
the land surface of the world. Taking a soberly scien-
tific and detached view of the matter, based upon what is
known about human psychology and behaviour, is it any
wonder that Japan, Germany, and Italy are restless and
discontented or that the appeal to ‘dosomething aboutit’ can
easily be made to stir the hearts of their respective peoples?
And who is to say that in so behaving they are inhuman
monsters of greed? If there is one single nation on the
earth that can come into court to-day with entirely clean
hands on the question of lands and peoples, history has
most unfortunately failed to record its case. Might has
never made right, but it has certainly made empires and
nations. This being so the problems generated by the huge
growth of population during the last three centuries are
surely not going to be solved by the simple device of groups
of men calling each other names. Nor are they going to
be solved by war, whether of the old-fashioned kind, or
that latest brilliant discovery of the diplomatic mind—
‘undeclared’ war.

For suppose the too densely crowded folk go to war in the
hope of eventually seizing some of the fairer parts of the
good earth. Is the problem going to be solved? It is not.
If crowded country A goes to war with Empire B, beats her .
into submission and takes away her rich and sparsely popu-
lated colonies, obviously country A will thereupon find her-
self an empire and otherwise in much the position that B
was in before the trouble began, and vice versa. Pot A and
kettle B will merely have changed places.

The world problem of population and area, however, will
remain unaltered. But, practically, the situation will have
been made worse because of the extravagantly wasteful
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destruction of real wealth that war always causes. The prob-
lem that is really serious is how can forty-one persons be
maintained, not in peace, and comfort, and happiness, but
just maintained at all, for every square mile of land surface
of this globe—good, bad, and indifferent land together?
This problem cannot be solved by war. War cannot enlarge
the land surface that must support mankind; it has never
diminished the total number of people who want to live on
it except by a tiny fraction for a quite brief period. There
is no way out of the dilemma by the pathway of war.

Another aspect of the matter will bear attention. Nations
make wars, but individuals by their breeding activities make
populations grow. We have seen in Table 5o the twenty
most densely populated countries in the world. What are
the most rapidly growing at the present time? The twenty-
five with highest recent growth rates are shown in Table 52,
again arranged in descending order of the rates. The table
includes only countries (political units) in which the popu-
lation is over one million, and also those only for which
definite data are available and the figures can be regarded as
reasonably reliable. The data are taken from our 1937
revision of world population.

TABLE 52
Twenty-five most rapidly growing populations

Mean annual Mean annual
growth rate growth rate
Country per cent, Country per cent.
Palestine . . 5819 Siam . . . . 227
Syria and Lebanon . 4770 Salvador . 225
Dominican Republic . 4-35 U.S.S.R. (Soviet Russxa) 2:17
Uruguay . . . 332 Algeria . 2-08
Argentina . . . 273 Ecuador . . . 1-92
Bolivia . . . 253 Jugoslavia . . . 1-78
Haiti . . 2§52 Albania . . . 173
Union of South Afnca . 250 Chile . . . 168
Peru . . . 235 Philippine Islands . 168
Turkey . . . 234 Tunis. . . 164
Puerto Rico . . 233 Japan . . 1°625°
Mexico . . 231 Unfederated Malay
Dutch East Indles . 2731 States . . . 153
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With but two exceptions (Jugoslavia and Japan) this is
an entirely different set of countries from the most densely
populated ones listed in Table 50. More than half of the
countries in Table 52 are tropical or subtropical in their
geographical situation. Also, in more than half Catholicism,
of either the Roman or Eastern variety, is the prevailing
religion; in some cases it is the official religion of the state,
in others not officially recognized but including the vast
majority of the inhabitants. Perhaps this reflects the official
opposition of the Catholic Church to birth control, but
probably the matter is not so simple. It is also worthy of
note that there are several preponderantly Moslem countries
in the list of those with the fastest rate of recent increase in
population. Eleven of the most rapidly growing countries
are in Central or South America. Ten of the twenty-five
countries have population densities for the whole country
below the world average of 41.

In general, it is obvious that with the single exception of
Japan no one of these most rapidly growing countries is,
or has ever been, in any way remarkable for its industrial
development. Soviet Russia is struggling to make headway
in this direction, but as yet has not attained a really promi-
nent position. In the other countries in the list the vast
majority of the people live at the simpler cultural levels of the
agricultural type of pursuits and at generally low population
densities. They benefitin relative ease of getting their livings,
as compared with earlier populations at correspondingly
primitive cultural levels, and are consequently able to grow
faster by virtue of the much wider markets that are made
available at the present time by the ease and speed of com-
munication and transportation. In general, it is plain that
Tables 50 and 52 put side by side exemplify on a large scale
the same sort of socio-economic differential fertility that is
seen within any single population. The higher the degree
of industrialization, urbanization, and consequent popula-
tion density that characterizes a whole population, the
lower is that population’s fertility and growth rate, and
vice versa; this, on the whole, and with but few apparent
exceptions.
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5. The Future

The greatest problems that confronts every single soul
that makes one of the units that add up to these colossal
human aggregates we have been considering is: ‘How shall
I get aliving?” For the science of biology is quite dogmati-
cally sure about one thing. Every living organism must get
its living or perish. Life is a dynamic process. It requires
energy and matter to keep going. Through every living
organism there must be kept up a rather constant flow of
these two categories of things, or else it stops living.

The logical consequences of this purely natural law are
obvious, in a broad sense. Each living organism, including
each man, woman, and child, either must get its own living,
or an arrangement must be made such that somebody else
gets the living for it. We, and a good many other organisms,
arrange to get the livings for our babies—embryos and still
undeveloped young—until they are biologically able to fend
for themselves. Mankind, to an enormously greater extent
than any other species, makes similar arrangements for the
continued living of other categories of individuals—notably
the aged, infirm, defective, and degenerate—incapable on
their own resources of keeping their vital fires alight. The
fact that man does this is probably the chief reason why he
regards his species as a noble one, a view in which it is
doubtful whether the true termites would concur. But never
mind about termitodoxic moral judgements for the moment.
The important thing is that a very considerable number of
persons now on this earth who are neither babies, nor aged,
infirm, or defective, find themselves, or think themselves,
completely unable to get their livings by their own efforts.
Strangely enough, the total number of these ‘unemployed’
persons in the world, on the best estimate possible to get,
seems to be at the present time of about the same order of
magnitude as the number of new human beings that are
being added to the world each year.

What is going to be done about it? Some say one thing,
some another. The view that, on the whole, seems to be
most generally favoured in the United States at the present
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time is that those who are getting a living for themselves
shall support those who are not. This is a biologically pos-
sible temporary solution, there as elsewhere, chiefly because
the extravagantly lush bounty of this good earth of ours, the
true ‘unearned increment’, has not yet been entirely ex-
hausted. And until it is, there is plainly no reason why we
should not average up the pleasures of human living, if it
pleases us so to do—reducing them for some to the end that
they may be increased for others.

But such a process can in the nature of the case be at best
only temporary, because before any considerable period of
time has elapsed the business of averaging will probably
have encountered serious if not wholly insurmountable
difficulties from deeply rooted traits of human nature. In
the first place, the instinct and habit of thrift are funda-
‘mental. They appeared in organic evolution long before
man was ever dreamed of. When a plant stores food
reserves in bulbs, or when a squirrel lays by a store of nuts,
each is doing something about equivalent in its lowly bio-
logical philosophy to what we do when we set up an account
in a sound savings bank. Each is doing its best to ensure
survival. Thrift, wherever and whenever practised, makes
for a due and proportionate measure of biological security
and happiness. The roots of the institution of capitalism
are biological in this important matter of thrift.

In the second place, in spite of the enormous develop-
ment of the sentiment of altruism in the human race in the
most recent part of its evolutionary history, this sentiment
appears to have definite biological limitations. The instinct
for personal individual survival, as we have already seen, is
the most fundamental, deeply rooted, and persistent of all
urges implanted in living things, and it is in the nature of
the case biologically selfish in character. Incidentally be-
cause it is so, the whole purpose and raison d’étre of human
social organization is, and always has been, to curb and
check the baser and more vicious manifestations of this
primal instinct. But it needs no elaborate argument to
recall to any intelligent person’s mind, if he has forgotten
it, that the checks to bad behaviour afforded by social
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organization are extremely feeble and ineffective things
when groups of men are, or think they are, threatcned
with biological elimination, or even with the discomfort
of a definitely lowered standard of living. Recent events in
Asia and Africa leave no doubt on this point. ‘Live and
let live’ is a fine and noble maxim, but it works pragmati-
cally only so long as there is enough ‘living’—that is, de-
sired. good things that make living pleasant—to go round.
Men as individuals and as groups will beg, steal, fight,
murder, and otherwise demean themselves to the level of
other beasts not yet ‘civilized’, in order, hopefully, to ensure
the continued survival of themselves, their own flesh and
blood, and their kind, if they feel that survival is threatened.

Some persons find it difficult to understand or to admit
such a view of the ultimate human behaviour pattern. They
see most people not only living peaceably, most of the time,
but also at considerable expense of time and money keeping
alive ever-growing numbers of biologically unfit persons.
The physically and mentally defective and degenerate, as
well as the very young and very old, are taken care of in a
manner unparalleled in any other form of life except man’s.
In the course of history, this process has become largely
socialized, first through religious organizations, then through
private groups of laymen, until, finally, more and more of
the burden has been spread over the whole fit population as
a recognized function of government.

This has bearing, and most important bearing, upon the
plan, so popular just now, of alleviating the world’s woes
by averaging the world’s goods. This plan seems in the
long run likely to be steadily resisted by all those human
beings who are, or think they are, inherently smarter and
abler than some other human beings, whom incidentally
they would be willing to name for you, if urged. For they
would justly argue two things: first, that they have an
inalienable right, which there are sound biological reasons.
for regarding as derived from and an integral part of the
very protoplasm that is their being, to have and to hold
what they are able honestly and fairly to get by their own
efforts, and, taking everything into account, want to get;
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second, that any process of averaging stands, on the whole
and in the long run, to diminish what they will be able to
get and have. In the transition period of a change to the
averaging system, as in Russia to-day, this argument will
not be heard much, for the reason that a great many of the
older people, who realistically viewed never were terribly
smart, find that, on the whole, they are better off than under
the old system. Furthermore, under present political condi-
tions, they are not able to do much about the situation
whether they like it or not. In this respect, and the words
are carefully chosen, they are dreadfully like worker caste
termites. The youngsters in Russia are being cenditioned
mentally to the philosophy of Dr. Pangloss that theirs is the
best of all possible worlds. But these conditions are likely
to be only temporary, for the reason that in Russia as else-
where some men are inherently smarter and abler than
others, and the consequences of this biological fact will
eventually make themselves felt.

They will make themselves feit for the reason that in a
last analysis the living of every human being must come out
of the earth—directly, as matter or energy useful for the
manifold aspects of human living and the various activities
associated with it; or indirectly, from the living things, plant
and animal, that spring from and are nourished by the earth.
The only exceptions here are, broadly speaking, what we
are able to get from the atmosphere and the water that
covers so large a part of the earth’s surface. These contribu-
tions are, however, relatively unimportant as compared with
those from the earth (in the sense of the lithosphere). Now,
as has already been shown, each individual man, woman,
and child now living has available for its living and all the
activities associated with and derivative from human living,
only about sixteen acres of land counting all the land, good,
bad, and indifferent together, and probably nearer half of
this number of acres of land really good for anything, in
the literal sense of the words. This is a meaningless and
fantastic average if it is thought of in the sense of forcibly
attaching each individual human being to a particular six-
teen acres of the earth’s surface. But it is an average fraught
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with the deepest meaning in a world view, when it is re-
membered that all the means of human living, whether by
theagricultural, industrial, commercial, or any other method,
are derived, directly or indirectly, from the inexpansible
earth and the energy from the sun’s rays.

* Inthe meantime, the world’s population keeps on grow-
ing. This growth, at the present time, is at a gradually slow-
ing rate for the world as a2 whole, as has been shown above.
But the twenty-five countries included in Table 52, which
together have a population of nearly 470 millions constituting
22-3 per cent. of the total population of the world, are not
growing slowly at all, but are adding in every case to their
total populations upwards of one and a half living persons
net each year for every hundred alive at the beginning of
the year. Two-thirds of the twenty-five countries are grow-
ing at rates of over 2 per cent. per annum. Inafew of these
countries the observed present high rate of growth is partly
due to immigration, but for the most part the rates represent
true natural increase.

The earth on and from which man must live is not an
inexhaustible source of the means of living. Jacob G. Lip-
man, a recognized authority on the biology and chemistry
of soils, has recently pointed out (35) that whereas, on the
average, the four elements oxygen, silicon, aluminium, and
iron make up about 87 per cent. of all known terrestrial
matter (including lithosphere, hydrosphere, and atmo-
sphere) these elements, with the exception of oxygen, con-
stitute only an insignificant fraction of organic matter, the
matter of living things. The solid matter of a man reduced
to ash and analysed, contains about o-0oo1 per cent. of
aluminium, 0-03 per cent. of iron, and o-0o5 per cent. of
silicon. On the other hand, 54 per cent. of the dry matter
of man—merely reduced to complete dryness but not
burned to ashes—is carbon. This element all living organ-
isms get, directly or indirectly, from the atmosphere or the
lithosphere, or both, each in its own way; and by their vital
processes all build it into their living structure, of which it
is the keystone of the arch. But of the total known terres-
trial matter, again including lithosphere, hydrosphere, and
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atmosphere, carbon constitutes, on the average, only o-08
per cent. And of this, only about one two-hundred-and-
fiftieth part is in such form as to be directly usable by plants,
animals, and men for the purpose of their living. The great
bulk of it is in insoluble forms such as coal and oil, where
it was laid down by the living beings of past geologlcal eras
after they had finished with it. For the carbon cycle is,
in considerable part, a degradatory one from the standpoint
of living things. The total store of carbon that is directly
usable by and absolutely necessary to organisms for their
growth and living tends constantly to diminish by being
transferred to insoluble forms.

The whole position regarding carbon will be clarified by
the following quotation from Lipman:

‘Under the head of debits, we may note the assimilation annually
of more than 16 billion tons of carbon by vegetation. There is the
fixing of large amounts of carbon in the weathering of rocks and in
the formation of insoluble carbonates. An equivalent of 5 billion
tons of carbon is fixed annually through the life processes of sea
organisms. Altogether, it appears that the carbon dioxide withdrawn
from the atmosphere by plants is balanced by that added to the air
by micro-organic and other processes in the soil. By way of further
clarification, we should note that the carbon given off by the soil
comes partly from the destruction of organic matter and partly from
root respiration. According to the investigations of J. W. Shive, the
root respiration of a corn crop amounts to about 35 per cent. of the
quantity of carbon fixed as organic matter by this same corn crop.
If this ratio is extended to the entire plant world, it would mean
that about 7,000 of the 19,000 million tons of the carbon addition
diffusing from soils can be credited to root respiration, leaving
12,000 million tons due to the destruction of organic matter. If we
add the 7,000 million tons of carbon transpired by roots to the
16,300 million tons of the carbon assimilated by plants, we obtain
a total of 23,300 million tons of carbon utilized annually by vegeta-
tion. The release through soil respiration is but 19,000 million tons.’

While carbon is the keystone it is not the whole organic
arch. The story of annual net loss of the stuffs of life is
similar for other essential chemical elements. Lipman
estimates that the soils of the United States suffer the fol-
lowing annual net losses: of nitrogen 2-7 million tons; of
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phosphorus 1-2 million tons; of potassium 30-7 million tons;
of calcium 43-2 million tons; of magnesium 14-2 million
tons; of sulphur 1-1 million tons; and of organic matter
generally 222 million tons.

Let it not be supposed that the problem concerns food
4alone, or that mankind is scheduled to perish miserably by
starvation in the next fortnight. The problem of adequate
food production for the present or an even larger world
population is not the most serious aspect of the matter.
The industrial and commercial modes of life are using up
their basic resources at an even faster rate than that of soil
exhaustion. To support a world increase of population of
about two and a half times between 1800 and 1918, coal and
pig-iron production had to be increased about a hundred-
fold.

So then we are confronted with the picture of a world
presenting the following salient characteristics. First, itis
a world becoming steadily depleted of the ultimate chemical
resources upon which all life depends including that of
human beings, and depends in an obligate fashion. Second,
it is a world in which one large portion of the total popula-
tion is reproducing at such slow rates that, if these rates are
continued, these populations will shortly decline in size in-
stead of growing. Third, in this same world another large
part of the total population is reproducing so rapidly that
if their present rates were to continue these populations
would double in from 12 to 46 years. The rest of the
world’s population falls in between these two extremes in
reproductive habits and efficiency.

The populations in the first category, apparently on the
road to extinction for want of breeding activity, are the
more highly ‘civilized’, and those in the second category
less so, as measured by current standards of opinion about
social values. But the differences between the categories in
this respect tend to get smaller all the time, for two reasons.

- The first depends on the fact that certainly since the begin-
ning of recorded history the more socially advanced peoples
have felt it their duty, for reasons that it is perhaps best not
to inquire too closely into, to ‘civilize’ their less advanced
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brothers. The effects of this activity upon the clients are
various, but always have one common result. This is the in-
variable tendency to make the hitherto ‘uncivilized’ behave
more and more like the ‘civilized’ in all ways, but particularly
in the more obnoxious ways. But we may let that pass. The
main objective and achievement is the efficient mediocrity
that so strikingly characterizes the termitarium. The second
reason that humanity becomes more uniform depends on
the simian trait of imitativeness so deeply rooted in human
nature, which makes men try to be like those whom they
regard, however unwisely, as deserving to be aped.

So, if everything went along for a long time as it is going
now, it might be reasonably expected that eventually our
second category of folk would get as ‘civilized’ as the first
category is now, and be as little fertile as they are. But, in
the meantime, the first category would have disappeared.
So, also, would the second category a short time thereafter,
for the same reason. Perhaps something like all this is going
to happen. Perhaps not. There is another possibility.

There seems to the biologist some reason to believe that
mankind is at the present time engaged in the process of
biologically adjusting or adapting itself to the situation that
has developed as the combined result of the growth of scien-
tific knowledge and the tremendously accelerated growth of
population that that increase in knowledge has fostered in
the last 300 years. This adaptation appears to be going on
in what must be regarded as the normal biological way,
namely by processes that are not, for the most part, the
resultants of conscious group effort or planning, and may
therefore be designated as natural, in so far at least. Birth
rates over a large part of the world are generally falling, and
have been falling for a considerable time past. This decline
in human reproduction is nowhere a consequence as yet of
a type of behaviour deliberately planned by the State for
‘the whole mass of its people and deliberately forced upon
them; nor, on the best evidence, is it anywhere wholly due
to individual planning to reduce reproduction by birth con-
trol. It has occurred and is now occurring among peoples
where effective birth control is but very little practised, if
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at all. Rather, what is going on appears to be a much more
complex biological adjustment or adaptation involving
many factors, both immediate and evident as well as re-
mote and obscure. Among these factors an important
one is conscious individual contraception, but probably
nowhere the only important one.

Full comprehension of the implications of the present
situation of the world’s population, as depicted in Fig. 39
supra, makes it seem to the biologist that the adaptive regula-
tory processes demanded will probably be the greatest and
most far-reaching that the human species has ever, so far,
had to undertake in its evolutionary history. Thoserequired
during the glaciation of the greater portion of the northern
hemisphere seem insignificant by comparison. For, in
truth, as was so ably shown by Prof. H. L. Hawkins in
his brilliant address as Chairman of the Section on Geology
at the 1936 meeting of the British Association for the
Advancement of Science, the position of man as a species
presents to-day an extraordinary similarity to that displayed
by many others in the palaeontological record just prior
to their disappearance from the cosmic scheme of things.
The case cannot be better presented than in his own
words:

‘It would be wearisome to reiterate the various features wherein
the history of human affairs corresponds with the course of evolution
in other groups. Whether we consider individual lives, dynasties or
empires, the same depressing story applies. Some races, once domi-
nant in their particular sphere, have disappeared entirely; others,
fallen from high estate, linger in inglorious decay. But all of those
brave civilizations and empires of which we have records seem to
have shown a succession of similar histories. They have risen from
obscurity through possession of successful attributes, and have
reached the peak of their power only to pass it. Some have rotted
away quietly, others have fallen before the onset of less rotten stock
or perhaps of extra-human disaster. Many of the early empires were,
on so small a scale that their rise and fall had merely local effect;
others have been more comprehensive, and their dissolution has
spread havoc over wide areas of the world.

‘Until comparatively recently, there has been a persistent propor-
tion of “backward” types, unaffected by the civilizing influence of the
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progressive powers. These have remained to provide a new upstart
when the current one had crashed. To-day there are few races of this
kind left; almost all of mankind has encountered civilization and
either perished or been transmuted. The fatal complexity of civiliza-
tion grips the whole species, crushing it into unity.

“The specific causes of the collapse of once dominant races are
doubtless varied; but there is general agreement that one universal
factor in disintegration is complexity, an aspect of over-specializa-
tion. The units of an empire, be they individuals or factions, tend
to work together in harmony during the period of upward struggle;
but when a position of dominance is won, they continue to struggle.
When there are no new worlds to conquer they begin to fight among
themselves. Selfish aims replace patriotic ones, and the community
becomes discordant.

“The correspondence between this state of affairs and the morpho-
genetic trends in other races of animals is so close that it needs no
elaboration. Those who deny that human institutions are subject
to the laws of organic evolution know either no history or no Palae-
ontology. Many proverbs give epigrammatic statements of the
principles of evolution in imaginative terms.

Ill fares the land, to hastening ills a prey,
Where wealth accumulates and men decay.

“The history of extinct empires, which should be studied as a
cautionary tale, is commonly regarded as providing an example to
be followed. Human nature has a curious trait of gambling against
the laws of cause and effect. We always hope that the fate that befell
our predecessors will pass us by. Babylon, Egypt, Rome, Spain, all
traversed the same track; and to-day we follow in their footsteps
hoping to reach some different goal.

‘Our peculiar quality of superior mentality seems but a suicidal
acquisition, hastening and intensifying the imminent doom. But
the human mind is more than a fabricator of evanescent institutions.
It can transcend utilitarianism (wherein it but exaggerates animal
qualities) and can form idealistic conceptions.

‘Ideas of chivalry, honour and self-sacrifice have no place in the
struggle for existence; but they are inherent in all but hypersophisti-
cated minds. Among ordinary folk, conceptions such as these are
stronger incentives to action than animal impulses, as even the most
rascally demagogue knows. Learning, philosophy, and art are
realities to which men will devote their lives, creating rather than
copying, with no ulterior ot mercenary aim. The arts and virtues
bring a new and incalculable feature into the story of evolution.
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Some, at least, of their achievements outlive kingdoms and empires,
seeming immortal.

‘Men are, for the most part, enthusiastic admirers of virtue, even
to the extent of devising laws to ensure its maintenance. Very many
of them are actual exponents of virtue in their personal relations ; but

¢in public affairs and in the mass they are often content to behave as
animals rather than as men. ‘“Manners makyth man” is perhaps the
most concise specific diagnosis ever published. But there is only one
law of evolution, common to individuals and races alike. If mankind
as a whole neglects its “manners”, it abandons any claim it may have
to qualitative difference from other animals. There is no doubt of
man’s ability to become the most successful type of animal that has
ever existed ; but the reward of success in that direction is death.’

This cogent statement of the case by a palaeontologist
distils to three essentials, in the view of the human biologist:
(@) excessive specialization, to the end of (b) altering enor-
mously the balance of nature in directions and ways thought
by man to be to his immediate advantage, whichin turn (¢) has
permitted and encouraged an enormous growth of popula-
tion, entirely disproportionate in magnitude and rapidity.s
On the existing record, as Hawkins points out, no species
has ever yet been able, in the long history of life on the
earth, to adapt itself swiftly and skilfully enor:gh to survive
this combination of circumstances. Whethsr mankind will
or not lies in the lap of the future. The problem presented
is of a sort that statesmen, for the most part, are, by their
own natures and apt1tudes, by their training, and in truth
by the very nature of their business, quite unable to en-
visage or understand, and still less able to do anything
effective about. Some philosophers and men of science
understand the problem well enough, but lack the power of
a Caesaror the persuasiveness of a Pied Piper to lead mankind
to a solution, even if they knew just the road to take to a
practical solution. So, on the whole, man’s only chance of
coming successfully through the ghastly mess he is plainly
in for would seem to lie, for what it may prove to be worth
when put to the supreme test, in the fact that he has shown
himself in the past to possess somewhat greater innate
powers of adaptability than any other organism ever known.
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t The following discussion is based upon and follows rather closely
an earlier paper of the writer entitled, ‘Biology and Human Trends?
(Pear], 35), originally published in the Fournal of the Washington
Academy of Sciences, and subsequently reprinted in the Annual Report
of the Smithsonian Institution for 1935.

2 The statements in this paragraph are intended merely as an ex-
pression of opinion as to the real situation, and with no desire to stir
the wrath of birth-control propagandists, who do seem occasionally to
Jose touch with reality. Once at a dinner party an ardent birth controller
became so carried away by argumentative zeal as to defend, as her
climactic thesis, the proposition that only ignorance prevented cats
from practising contraception! Obviously this was unanswerable, but
the company of sober-sided biologists concluded that, odd as it seemed,
she must never have seen a pair of cats in an amative mood.

3 In the case of Ireland the comparison is not absolutely exact,
because in 19oo the rate was for the whole country, while the figure
for 1933 is for the Irish Free State only. The error so made is not
serious, because the birth-rates for the two portions of Ireland are at
the present time nearly the same.

4 It is, of course, to be noted that, long before Doubleday, Adam
Smith had pronounced the dictur that poverty is favourable to genera-
tion. But this is not the place to enter on a systematic historical dis-
cussion of ideas about fertility. The only purpose here is to illustrate
points pertinent to the present discussion,

5 Presumably married women, though no definite and unequivocal
statement on the point is to be found in the original.

6 An apparently real exception to this general ruie is found in the
original report of Nan (82) on the aboriginal inhabitants of the Anda-
man, Islands. He observed these people before they had experienced
any significant contact with civilization. He found that ‘three or four
is the average number of children born of the same parents. The largest
family known consists of six, three only of whom attained maturity.’
Twups were found to be rare, and triplets unknown. “The limited
fe 1d1ty of the women may in some measure be due to the circum-

e interested in the matter, others had discussed depopulatlon
outh Seas with great acuteness and penetration. In particu-
lar Roblert Louis Stevenson (18), a third of a century earlier, had
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contributed pertinently, and from first-hand observation, to the subject.
The following passages bear significantly on the points made in the
present connexion. Discussing conditions in the Marquesas he says
(p. 29):

“Thus, in the half-year ending July 1888 there were twelve deaths
«nd but one birth in the district of Hatiheu. Seven or eight more
deaths were to be looked for in the ordinary course; and M. Aussel,
the observant gendarme, knew of but one likely birth. At this rate it
is no matter of surprise if the population in that part should have
declined in forty years from six thousand to less than four hundred;
which are, once more on the authority of M. Aussel, the estimated
figures. And the rate of decline must have even accelerated towards
the end.’

More generally regarding all Polynesia he says (pp. 37-8):

‘Over the whole extent of the South Seas, from one tropic to another,
we find traces of a bygone state of over-population, when the resources
of even a tropical soil were taxed, and even the improvident Polynesian
trembled for the future. We may accept some of the ideas of Mr.
Darwin’s theory of coral islands, and suppose a rise of the sea, or the
subsidence of some former continental area, to have driven into the
tops of the mountains multitudes of refugees. Or we may suppose,
more soberly, a people of sea-rovers, emigrants from a crowded
country, to strike upon and settle island after island, and as time went
on to multiply exceedingly in their new seats. In either case the end
must be the same; soon or late it must grow apparent that the crew are
too numerous, and that famine is at hand. The Polynesians met this
emergent danger with various expedients of activity and prevention.
A way was found to preserve breadfruit by packing it in artificial pits;
pits forty feet in depth and of proportionate bore are still to be seen,
1 am told, in the Marquesas; and yet even these were insufficient for
the teeming people, and the annals of the past were gloomy with famine
and cannibalism. Among the Hawaiians—a hardier people, in a more
exacting climate—agriculture was carried far; the land was irrigated
with canals; and the fish~-ponds of Molokai prove the number and dili-
gence of the old inhabitants. Meanwhile, over all the island world,
abortion and infanticide prevailed. On coral atolls, where the ddnger
was most plainly obvious, these were enforced by law and sanctioned
by punishment. On Vaitupu, in the Ellices, only two children were
allowed to a couple; on Nukufetau, but one. On the latter the puiish-
ment was by fine; and it is related that the fine was sometimes 'paid,
and the child spared.’

By way of interpretation the following points are made (pp. j4o0-1):

‘Here, then, we have one side of the case. Man-eating among {kindly
men, child-murder among child-lovers, industry in a race thie most
idle, invention in a race the least progressive, this grim, pagan sglvation
army of the brotherhood of Oro, the report of early voyaglers, the
wide-spread vestiges of former habitation, and the universal fradition
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of the islands, all point to the same fact of former crowding and alarm.
And to-day we are face to face with the reverse, To-day in the Mar-
quesas, in the Eight Islands of Hawaii, in Mangareva, in Easter Island,
we find the same race perishing like flies. Why this change? Or, grant
that the coming of the whites, the change of habits, and the introduc-
tion of new maladies and vices, fully explain the depopulation, why is
that depopulation not universal? The population of Tahiti, after a
period of alarming decrease, has again become stationary. I hear of
a similar result among some Maori tribes; in many of the Paumotus a
slight increase is to be observed ; and the Samoans are to-day as healthy
and at least as fruitful as before the change. Grant that the Tahitians,
the Maoris, and the Paumotuans have become inured to the new con-
ditions; and what are we to make of the Samocans, who have never
suffered ?

“Those who are acquainted only with a single group are apt to be
ready with solutions. Thus I have heard the mortality of the Maoris
attributed to their change of residence—from fortified hill-tops to the
low, marshy vicinity of their plantations. How plausible! And yet
the Marquesans are dying out in the same houses where their fathers
multiplied. Or take opium. The Marquesas and Hawaii are the two
groups the most infected with this vice; the population of the one is
the most civilized, that of the other by far the most barbarous, of
Polynesians; and they are two of those that perish the most rapidly.
Here is a strong case against opium. But let us take unchastity, and
we shall find the Marquesas and Hawaii figuring again upon another
count. Thus, Samoans are the most chaste of Polynesians, and they
are to this day entirely fertile; Marquesans are the most debauched;
we have seen how they are perishing; Hawaiians are notoriously lax,
and they begin to be dotted among deserts. So here is a case stronger
still against unchastity; and here also we have a correction to apply.
‘Whatever the virtues of the Tahitian, neither friend nor enemy dares
call him chaste; and yet he seems to have outlived the time of danger.
One last example: syphilis has been plausibly credited with much of
the sterility. But the Samoans are, by all accounts, as fruitful as at
first; by some accounts more so0; and it is not seriously to be argued
that the Samoans have escaped syphilis.’

Stevenson sums up his discussion in the following manner (p. 43):

‘Upon the whole, the problem seems to me to stand thus:—Where
there have been fewest changes, important or unimportant, salutary or
hurtful, there the race survives. Where there have been most, impor-
tant or unimportant, salutary or hurtful, there it perishes. Each change,
however small, augments the sum of new conditions to which the race
. has become inured. There may seem, a priori, no comparison between
the change from “sour toddy” to bad gin, and that from the island kilt
to a pair of European trousers. Yet I am far from persuaded that the
one is any more hurtful than the other; and the unaccustomed race
will sometimes die of pin-pricks.’
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8 This conclusion accords with that of Hjort (34), who states,(p. 5)
as a general law that: ‘Any given historical equilibrium will remain as
such or in an incipient state of change, unless the action of forces in "
the environment alters this condition of things.’

. The precise meaning and mode of derivation of these pregnancy
rates are described later (cf. note 20).

10 The procedures used were those described in detail in Pearl (30).
The chief difficulty the biometrician encounters in menarche statistics
is relative to the statement of ages. Most authors who put their obser-
vations in the form of frequency distributions, as all should, give the
observed frequencies against single years of age stated as integers (as,
for example 9 years, 10 years, 11 years, &c.), and fail to state whether
these ages are intended to indicate age at last birthday (9—9-9 years,
10-10°g years, &c.) or age at nearest birthday (8:5-9+4 years, 9'5-10'4
years, &c.). Naturally there is no way by which any subsequent
worker can surely tell which of these alternatives was meant. Of course,
what any properly trained statistician, or untrained person with a
sound innate statistical sense always does, is to state precisely the limits
of his age classes. But, in the absence of such information in many of
the distributions dealt with in Table II of Appendix I, we have made
it a uniform rule, in computing the biometric constants of age at men-
arche where in the original the ages are given only in integer years,
to assume that the recorded observations were based upon age at last
birthday. This decision was made primarily upon the belief that most
people state their ages that way when asked. 1t seems unlikely, on the
whole, that any woman says that she was 14 when a certain event
occurred unless she had passed her 14th birthday at that time and had
not yet reached her 15th. However, this is an as-amption, and is
recognized to be such. In Table II an asterisk agai:.st the name of the
source of the original distribution indicates that the limits of the age
classes were precisely stated by the author. For all other distributions
the reader may subtract o-5 years from the means and medians as given
in the table, if he is of the opinion that it is more probable the original
informants gave their ages at first menstruation in terms of nearest
birthday rather than in terms of last birthday. But at least one desirable
consequence of the procedure we have adopted is that all the means
and medians of Table II as they stand are comparable inter se. The
relative differences between them are valid.

11 In a discussion of married fertility in England and Wales based
upon the 1921 Census, Fehlinger (28) states that children of fathers
under 20 and over 45 form %79 per cent. of the total number of children,
a figure agreeing closely with the U.S.A. experience of 1934. He goes
on to say that the corresponding figure for mothers is only 26 per cent.
of the total. This latter figure seems plainly an error.

12 Other similar cases of pregnancy and birth, at extremely early
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ages, that appear trustworthy have lately been recorded by Vaughn (33)
[a Mohammedan child in Kashmir 8 years old] and Keane (33) [un-
married Mohammedan girl aged 4]. Less well authenticated cases
from the older literature will be found discussed at length in Gould
and Pyle (97). Dittrick (27) reviewed the literature on precocious
pregnancy a decade ago and reported a case of his own [Croatian im;
migrant to the U.S.A., delivered at the age of 11 years, 10 months,
and 22 days]. Klumov (26) reviewed the literature of sexual precocity,
discussing the matter from the endocrine point of view, and stated that
up to 1926, the date of his paper, about 400 such cases had been
described.

13 A, R. Simpson (84), in his valedictory address to the Edinburgh
Obstetrical Society, spoke of a case recorded by W. J. Kennedy of a
woman pregnant at the age of 62, and quoted from the Account of the
Islands of Orkney, by Jos. Wallace, ML.D., the case of Marjory Bim-
bester, ‘in the parish of Erie, [who] was in the year 1683 brought to
bed of a male child in the sixty-third year of her age’.

14 There seems to be growing a tendency among medical men to
ascribe priority to Hellin for the discovery of the rule associated with
Zeleny’s name. One sees casual references to the ‘Hellin ratio’, when
what is meant is the Zeleny relation between twin and triplet frequen-
cies. Actually, an examination of Hellin’s (95) interesting treatise on
multiple births and their causation fails to reveal the slightest sign that
he was aware, or had ever even thought, of the now well-known rule.
In fact the only ‘ratios’ of multiple to single births that Hellin gives
are some that he copied from Puech (74), giving the numbers of twin

" to single births in France between the years 1843 and 1858, which range
from 1/83 to 1/75.

15 Some present-day examples of sexual athletes who make Casa-
nova, the traditional star, seem a somewhat puny performer, have been
given the writer (in ltt.) by a thoroughly trained and experienced
American sociologist working in Paris. She says: ‘I thought you might
be interested in some cases of—as it seems to me—prodigious sexual
athleticism. Of course the evidence is purely anecdotal and it is a
question just how much credence it merits from a scientific point of
view. The women who report it assure me of its utmost accuracy, but
in a city that places as much emphasis on sex as Paris, there seems to

"be a sort of professional pride in one’s sexual prowess, even among
women, and this may invalidate their evidence. The three women, one
a widow, the other two divorcées, are, I should judge, of about go—g5
I Q.,with the equivalent of, say, a sixth- or eighth-grade education. The
widow, who is concierge in a hotel, claims that when her husband was
alive they had sexual intercourse, complete, four times a day regularly
—in the morning, at noon, in the afternoon, and at night. They raised
and sold horses and were hard at work all day. She was surprised that
any one might think this at all unusual. One of the divorcées, now 32,
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claims that complete sexual intercourse nine times a night is not at all
unusual for her, Further, immediately following menstruation shc is
on edge all day long waiting for night, which apparently is spent in
continuous coitus. The other divorcée, a Hungarian woman, also 32,
states that when she was living with her husband sexual relations
fifteen times a night were common, especially when her husband had
been drinking. She admits this was too much, but that her husband
demanded it. Fifteen or twenty minutes after orgasm he was once
more erect. In other respects apparently normal. The women are
(from the point of view of an American) astonishingly candid. They
make no effort to conceal the fact that the one and only thing they live
for is sexual gratification, and yet they are by no means the disorganized
or degenerate prostitute type, but, so far as an outsider can judge,
thoroughly normal, well integrated, and organized. Nor are they pro-
miscuous; they seem to have a certain attachment for their “friends”.
They ate not, however, monogamic.’

Subsequent inquiry developed the further interesting report that
the concierge had been only twice pregnant, and had used as a contra-
ceptive only plain water douches; the French divorcée had also been
pregnant only twice, and had relied on soapy water douches as a contra-
ceptive; the Hungarian divorcée used as contraceptive a ‘chapeau’,
that is a rubber occlusive pessary of the diaphragm type.

The case of the concierge can be exactly paralleled by a working
man’s family in Baltimore known to the writer, where the same routine
of intercourse four times a day was the established habit. So fixed was
this routine that the man voluntarily gave up a job because it did not
permit him to go home at noon and enjoy his postprandial indulgence. -

16 As a matter of fact the writer has for a long time had in his posses-
sion a few such diary records, and hopes sometime to publish an analy-
sis of ‘them. He would like to get more, and will be greatly obliged if
any person under whose eyes these lines may fall, who has such a
diary record, will let him have a copy of it for study and analysis, with,
of course, the most complete and binding assurance that anonymity
will be strictly and permanently safeguarded. In order for the record
to have any critical value, however, the writer must himself know who
is responsible for it, and what the guarantees of its authenticity are.

7 The meaning and scope of these occupational classes is made
clear by the following account quoted from Pearl (33, p. 493):
I. Owners, managers, officials, and professional men.
II. Skilled and semi-professional workers.
I1I. Labourers—unskilled and semi-skilled.

“The underlying idea is to contrast primarily two groups of persons,
namely those (I) who, on the whole, are situated at or near the top of
things in the existing social organization, and those (III) who, by and
large, find themselves at or near the bottom in the same social organiza-
tion. This leaves a third class (II): persons who are, on the whole,
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neither very near the top nor the bottom, and who, if they are some-
times thought and sometimes think themselves to be worse off than
those in class I, are plainly and admittedly better off, on the whole,
than those in class III.

“The distinction between classes I and III is a real and fundamental
one. By and large—that is to say in a statistical sense and with some
~admitted exceptions—the individuals falling in class I have much
higher incomes and standards of living than those in class I1I; incomes
in fact high enough—again with individual exceptions—so that they
have definite marginal resources which not only give them a feeling
of relative security as regards biological survival, but also make possible
education for themselves and their children and indulgence in various
luxuries and pleasures. . . .’

‘On the other hand, the individuals of class I1I—and again by and
large in a statistical sense—have low incomes and standards of living:
so low, generally speaking, as never to be much above the minimum
necessary for biological survival. Sometimes they drop temporarily
below this minimum. They have few or no marginal resources indi-
vidually and are therefore correspondingly restricted in such matters
as education, luxuries, and pleasures. ...’

“The individuals falling in class IT are generally intermediate in their
circumstances and attitudes between the other two, some tending
more towards one, others more towards the other.’

18 Normally, and as the usual thing with most married couples, the
regular habits of sexual intercourse as to frequency are not altered
greatly by the wife’s pregnancy until near the time of delivery. The
positions assumed in coitus are often changed because of the somatic
changes in the woman resulting from pregnancy, especially in the
later months, but the evidence indicates that no very significant change
takes place in the usual rate as to frequency. This has been particularly
discussed by Ballin (29) who could find no evidence that coitus, during
the first 5 months of pregnancy, led to any harmful results whatever,
although in the last 4 months there was some indication that it might
increase the chances of abortion or still-birth. Biiben (24) interviewed
5,000 women in the Woman’s Clinic of the Royal Hungarian Univer-
sity in Budapest as to the time of their last coitus before delivery, and
found that it was only ‘several hours’ before in o7 per cent. of both
primiparae and muitiparae, and only one day or less before delivery in
36 per cent. of the primiparae, and in 4-0 per cent. of the multiparae;
while 234 per cent. of the primiparae, and 34-6 per cent. of the multi-
parae indulged within a week or less time before delivery. Liubimowa
(26) reported similar findings from 775 obstetrical clinic cases in Lenin-
grad. So also did Ponomareff (29) on the basis of data for 212 women.
He could find no clear evidence that coitus at a fortnight before delivery
produced any harmful effects. Some of his cases indulged up to 12
hours before parturition.
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19 In making the computations relating to frequency of coitus the
following procedures were followed: .

From the gross time spent in wedlock during an age period was
deducted o079 year for each live or still-birth; o29 year for each
miscarriage ; and o-415 year for each therapeutic or criminal abortion
(to allow for pregnancy and puerpenum except where more definite
information as to duration is given in the history). Where necessary
deductions were also made for chronic or disabling illness of either’
husband or wife and for temporary separation of the couple. The re-
mainder was multiplied by 0-82 to allow for non-intercourse during
menstruation, and the product was then multiplied by the number of
copulations per year from the data, to give total net potentially effective
copulations in the age period.

The same procedure was followed for gross copulation figures,
except that no deductions were made for time spent in the pregnant
and puerperal states,

20 The statistical form and method of computing the pregnancy rate
may be described as follows:

Let M = the total period (in years) during which a woman engages
in copulation, between puberty and the meropause (for practical pur-
poses the duration of marriage within the same limits~—that is, between
puberty and the menopause); and

P, = duration of time (in years) she spends in the pregnant state,
and regardless of the manner of its termination (by term birth, or abor-
tion, &c.); and

T = number of times she becomes pregnant during the time-period
M ; and

P, = duration of time (in years) she spends in the puerperal state
(taken to a rough approximation as 0047 or 0-04(7—1) when, as is
the case in our records, the period of observation and record ends with
the date of termination of a pregnancy).

Then A — P, — P, = duration (in years) of time spent free from preg-

¢ (and puerperium), and 1ooT =R, =
nancy (and puerperium), an BMI—P—B)FT R~ pregnancy
rate per 100 computed ovulations.

This pregnancy rate may take any value between the limits of zero
and 1o00. For the completely sterile mating (T = o) it will be R, = o.
The more fertile the woman the higher will be the rate. ‘That some
women may closely approach the upper limit of 100 per cent. perfor-
mance over considerable periods of time is shown by the following
example from our records:

"This woman had been married §-5 years, and in that period had been
pregnant 17 times. Two of these pregnancies terthinated in live births
at term; 15 of them ended in self-induced abortions. Assuming, as a
rough approximation, that each of these abortions occurred at the com~
pletion of two months of pregnancy, we then have the following values:
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M = 55 yrs.; P; = 483 yrs.; P, = 064 yrs.; (M—P,—Py) =
003 VI.

Then Ry, = 1700

17°39

This woman, in short, during the first five and a half years of her
married life, became pregnant just under 98 per cent. of the times she
presumably ovulated.

= 978 pregnancies per 100 computed ovulations.

21 As many a woman has learned by experience it is not always easy
to induce an abortion, even by extremely drastic methods. As was
pointed out in the preceding section it is sometimes difficult to get a
pregnancy under way, but once the new individual is started it often
proves extremely tenacious of its hold on life in its snug uterine nidus.
To illustrate this tenacity the following experiences may be quoted
from the practice of a distinguished gynecologist and obstetrician, Dr.
J. P. Maxwell (29):

[Case 1] ‘On December 10th, 1926, an old patient of mine, an
American . . . came to the Peking Union Medical College Hospital
feeling very wretched. She had had two children, the last one in Dec.
1923, and after the last confinement she got an acute streptococcic
inflammation of the right and left breasts. The right one had to be
removed, the left recovered after multiple incisions, but was left
scarred and useless. In April 1926 she was admitted for acute rheumatic
fever with mitral stenosis, and recovered with a damaged heart.

‘She was now pregnant and the last monthly period had begun on
October 8th, 1926.

‘After consultation it was decided that it was very inadvisable that
the pregnancy should continue, and I was asked to terminate it by a
curettage. She was placed under gas and oxygen, the canal dilated to
No. 10 Hegar and the cavity systematically scraped and then packed
for 12 hours. She recovered at once, lost her nausea, and thought no
more about the matter till four months later when, on her way home
to the States, she consulted a doctor because her abdomen was en-
larging, and he found a pregnancy corresponding to the proper date.
She went to term and had a normal child without difficulty on July 12,
1927.

[Case 2.] “The patient was a Chinese lady . . . a2 multipara with four
children, sent to me because of incipient active tuberculosis of one
apex with a request from her physician that the pregnancy should be
terminated. The last monthly period had been on November 24th,
1927 and she was admitted to the Peking Union Medical College
Hospital on February 8th, 1928.

‘Here I dilated the uterine canal to No. 14 Hegar and after removal
of part of the conception with forceps, scraped out very thoroughly
with a sharp flushing curette, and packed the uterus with gauze for
24 hours. Nausea at once stopped but being only able to find the
decidua in the sections, I kept her under strict observation. On April
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14th, 1928, or roughly 4% months from the last monthly period, it was
clear that the pregnancy was progressing, so I again dilated to 24 Hegar
and delivered a normal conception from below, having some little diffi-
culty with the head of the foetus. The foetus appeared to be about
2} months old, so that the pregnancy at the time of the first curettage
must have been about six weeks old. In the first case the pregnancy
was probably about the same age.

[Case 3.] ‘It is generally believed . . . that extensive operations on
the cervix are apt not merely to terminate a pregnancy but to predispose
to abortion. This is not always the case.

‘A Korean woman, aet. 32 . . . was admitted to the Peking Union
Medical College Hospital on December 17th, 1924 for profuse, in-
tractable leucorrhoea of ten months duration. She spoke Chinese very
poorly and had had four full term deliveries. The last monthly period
had been on or about November z1st, 1924. She had a hypertrophied
nodular cervix with much endocervicitis. On December 27th, 1924
a Sturmdorf operation was done by Dr. N. J. Eastman, the cervix
dilated to No. 19 Hegar, a Hegar dilator No. 5 being passed into the
uterus at the close of the operation, and a uterine probe passed during
the post operative examination on January 1z2th, 1925. On August
28th, 1925 she came to hospital in labour with a full term pregnancy,
‘The cervix dilated badly and as the lower uterine segment was thinning
out, the husband was sent for in order to get permission for a Caesarean
section. Less than an hour later she suddenly ruptured her uterus.
Coeliotomy was done, followed by a supravaginal hysterectomy and
she made a good recovery. So that in this case passing a No. 5 Hegar
and a uterine probe into the uterus, combined with the Sturmdorf
operation, failed to arrest a pregnancy which must have been about
three weeks old at the time of operation.’

22 This discussion is, to a considerable extent, based upon two recent
studies (Pearl, 36, 37).

23 The practical breeder, as well as the laboratory worker, is familiar
with this fact. Sterility occurs commonly in forms where the usual
lushness of multiplication does not suggest the occurrence of sterility.
Thus, to take only two examples by way of illustration, Sure and Beach
(30), in a particular series of experiments with rats, found g sterile out
of 88 females, or 10 per cent., under the conditions of experimentation.
In some experiments of the writer with the fruit fly Drosophila melano-
gaster there were, among 2,045 pairs of flies used as breeders in 100
consecutive generations, 496 completely sterile pairs, or 24°3 per cent.
Yet even so there were produced in the hundred generations 217,221
offspring flies. Similar data for a genetically different group, in which
there were 2,221 breeding pairs in total, show 263 sterile pairs, or 11-8
per cent. and a total production in 100 consecutive generations of
191,296 offspring flies. Under the conditions of experimentation the
first group, because of its high innate fertility, and in spite of its also high
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percentage of sterility, produced an average of 1579 offspring flies
per day for the 1,237 days included in the 100 generations, while the
second group, with less than half the percentage of sterility, but also a
lower innate fertility, produced only 139-0 offspring flies per day of
elapsed time, on the average.

2¢ Computed from data given on pp. 183 and 237 of Absiract of the
Fifteenth Census of the United States. Washington (Gov’t. Printing
Office), 1933. Pp. viii+968.

25 Besides the testimony of each annual report on birth statistics to
this fact the literature contains many casuistic accounts of extraordinary
fertility steadily continued through the reproductive life span. Ansell
(74) describes a case where the father and mother were married when
they were respectively 23 and 21 years of age; they produced 25 chil-
dren, all of whom grew up to be adults. The child-bearing period
lasted 27 years from marriage (menopause at 48 years). Berger (14)
gives a detailed account of a woman who had 30 pregnancies in 25 years
and bore 36 children of whom 20 were alive at birth. Her menarche
was at age 1o, and her marriage at 19 (last birthday). She experienced
4 twin and 1 triplet pregnancies. Eustache (96) reports three sisters
(French) one of whom gave birth to twins at the age of 48 from her
24th pregnancy; another had 24 pregnancics between the ages of 17
and 49; the third had 22 pregnancies in total. Laurentie (22) describes
the reproductive history of a Syrian woman who married at 13 years
of age. Three months later she became pregnant. By age 50 she had
had 36 pregnancies, 1z of which ended in abortions at various periods
and from indeterminate causes. The other pregnancies ended at term.
At the time of observation (1922) she was 85 years old. Her mother
had 23 children. Raymondaud (17) reported (Paris Médical, Dec. 16,
1016) the case of Marie Dehen, born in 1847. She bore her first child
at the age of 18, and her last at age 49. The sum of her contribution
to the population of France was 32, 18 boys and 14 girls. Eight
of the former and seven of the latter were living at the time of
record. She ceased menstruating at the age of 60, and so might have
borne still more children than she did if it had not been for the death

‘of her second husband while she was, at age 49, still reproducing.
For the interests of France and of science it can only be regarded as a
calamity that this man died when he did, and the greatest of pities that
Madame Dehen did not take still another husband promptly after that
sad event. One of her daughters, who married at the age of 25 years,
had produced 10 children by the time she was 33, and was cheerfully
awaiting an eleventh blessed event at the time of record.

26 Computed from data given in Tables 4 and 13 of Birth, Still-birth,
and Infant Mortality Statistics for the Birth Registration Area of the
United States, 1930. Washington (Govt. Printing Office), 1934. Pp.
iv4400.

21 Derived by adding to the 2,256,913 births known to fall within
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the maternal age limits the number of births, living and still together,
born to mothers of unrecorded age reduced by 42 births, this being the
number out of 30,325 expected to be produced by mothers under 15,
and 50 and over, in age, if the same ratio held in this group of births
as holds for all births to mothers of known age.

+ 28 In 1930 the recorded still-births were 3-8 per cent. of all births
(living and still), Pearl (33) reported 1,006 abortions in 6,441 pregnan-
cies, or 156 per cent. There is good reason to believe that in this
series no significant number of abortions were unreported. Hence an
addition of four times the already recorded still-births seems a reason-
ably liberal average. Green-Armytage (36) states that in England ‘x5 -
per cent. of all pregnancies terminate in miscarriage’, a figure in close
agreement with that from the Baltimore experience just cited.

29 There are two minor technical points that must be mentioned in .
connexion with the construction of Table 18. Owing to the different
practice, already mentioned, of the census and registration officials
relative to race (colour) classification, coloured live births in Table 18
are expressed as percentages of Negro and ‘Other Races’ women com-
bined. Thus the 7:26 per cent. of Table 18, expressing percentage of
coloured live births to women 30-34 years of age, is derived from
3,203,200/(414,652+38,726). It seems probable that the net residual
error embodied in Table 18 from this source cannot be great enough
to be of any practical importance. There are two reasons why this
seems likely. In the first place it is certain that the great majority of the
coloured births are Negro births, because the aggregate number of
‘Other Races’ women in the portion of the population under discussion
is only about 8 per cent. of the number of Negro women. In the second
place it seems probable that a considerable, though unascertainable,
fraction of the births to ‘Other Races’ mothers were in fact entered on
the birth certificates as ‘coloured’.

'The other point concerns the small group of “Whites of unrecorded
nativity’. This group affected in no way the computation of Table 18
except in respect of the right-hand marginal mean percentages. There
the births in the unrecorded nativity class were subtracted from
the marginal totals. Thus for age 15-19, 4-89 = (267,078 —202) X °
100/5,454,533- This is not an exact procedure, because mothers of
unrecorded nativity are still concealed amongst the women, even
though their births have been deleted. However, the numbers involved
are so small relatively that the resulting error is insignificant.

3% Not all the differences are statistically significant, but some are. °
31 Taken from table on p. 281 of Pearl (36).

2 The discussion of parity that follows is based upon the officially
recorded reproductive experience in 1930 of women in the U,S. Birth
Registration Area, which in that year included all the states in the
country except Texas and South Dakota. All the data used are derived



NOTES 301

from the annual volume of birth statistics for 1930 except as otherwise
noted. (Bureau of the Census. Birth, Still-birth, and Infant Mortality
Statistics . . . 1930. Washington (Govt. Printing Office), 1934. Pp. iv
+400.) The official records are unfortunately not uniformly tabulated
for the whole Registration Area, and therefore their usefulness is
diminished in a manner presently to be explamed in detail.

General Table 6 of the 1930 birth report cited gives ‘births (excluswe
of still-births)’, that is Live births, by number of child and age of mother
in single years, but ‘exclusive of Colorado, Maine, Massachusetts,
New Hampshire, and Rhode Island’ (p. 232). Table 14 gives corre-
sponding information for still-births ‘exclusive of Massachusetts, Rhode
Island and New York’, but in quinquennial instead of single year age
groups. Obviously it is possible to compile the data in each of these
tables the other way about, so that instead of having, as in the original

. report, the frequency of mother’s ages for specified numerical order,
we shall have frequencies of ordinal birth numbers for mothers of
specified ages. This transformation was the first step of the investiga-
tion. Unfortunately, because of the ‘exclusions’ noted above, that do
not tally geographically, it is impossible to combine the two resulting
live and still-birth distributions into one total distribution. Therefore
it is impossible to discuss even approximately the parity age distribu-
tion of pregnancies. Instead, we are necessarily confined to the treatment

" separately of the parity-age distribution of live births and of still-
births, with, in each case, only the material available for the class by
itself,

The total material discussed includes 2,058,277 live births and
70,574 still-births, or 2,128,851 births in total. This latter number is
smaller than the total births of the year, by reason of the omission of
births for which the mother’s age, parity, nativity, or some combina-
tion of these failed of record, and also because of the exclusion of states
in the tabulations as already noted.

‘While the initial discussion is confined to the statistics of a single year
(1930) it should be understood that any other nearby year would show
substantially the same results. Indeed, so nearly identical would all
the relative figures be as to make it certain that no conclusion would be
different in even the smallest degree.

33 Pomerat (36), in a study of 987 married couples over a 15-year
period, found 19-35 per cent. sterile (in the sense of childless). This
agrees closely with the writer’s estimate in the text.

34 This plan was adopted deliberately to avoid the inevitable am-
biguity that would ensue in the records if the patients had been asked
simply to state their own or their consort’s age. Different people have
different habits about stating age at a given moment. Some give it
as at the last preceding birthday; others as at the next birthday; still
others as at the nearest birthday. The mere statement of a number
of years on a record blank completely fails to differentiate between
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these categories for the information of the subsequent student of the
record. Recording actual dates of birth and marriage gets around this
difficulty, though it involves much subsequent computation.

35 A facsimile of this form is reproduced herewith,

PAT'S. AGEAT ISTPREG. = L = S= M= T= 0=
TOTAL PREG, AGE Pmuons IN PATIENT’S LIFE

No.
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CONTRACEPTION—COMPUTATIONS

-
ks

P

In twin pregs. count pair of twins as ONE in computing Items I to 12 incl., but in
‘omputing Item 13 count a pair of twins as zL.

C XX lf patient 1s not exposed in age period.

CODE O d but not p ant in age period.

If either Rate {Itemn 12 or 13) is <1 but >0 CODE }x and first decimal figure.

3 'This was carried out by the following members of the laboratory
staff: Dr. John R. Miner, Mrs. Augusta K. Hibbitts, Dr. Antonio
Ciocco, Miss Sophia A. Gould, Dr. T. I. Edwards, Dr. Marjorie E.
Gooch, Mrs. Ruth Pearl Jencks, and Dr. Ralph G. Schott, each devo-
ting a certain amount of time each day to this unexciting routine task.
I cannot speak in terms of too high praise and gratitude for the loyal
and willing spirit in which these workers interrupted their own in-
vestigations to help in the general laboratory enterprise.

37 A West Indian mulatto, whose white ancestry was Jewish, and
in that faith she alleges she worships.

38 Robishaw (36), for example, puts the percentage as ‘at least 85°.

39 Seventy-eight per cent. of Robishaw’s 4,000 cases had been preg-
nant two or more times at admittance. The experience of the Bureau
for Contraceptive Advice in Baltimore showed 9z per cent. of this
status. )

40 The difficulty arises from the fact that the time of observation
and record for each woman in the material was the date of delivery of
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her latest product of conception. In the terminal class, 40 and over
years, this means that the period of opportunity of becoming preg-
nant is curtailed, and the pregnancy rates per 100 computed ovulations
are consequently artificially raised. In principle the same considera-
tion applies to women having their latest pregnancy at the time of
observation in any other quinquennial age period. But statistically
the effect upon the biometric constants is not serious except in the 40
and over age class. This is because in the earlier classes there are
enough women in the material who go on into later age classes to re-
duce the error (arising from the curtailed opportunity of those who stop
in a particular class) to practical insignificance. But very few women
in the material had more than one pregnancy in the 40 and over age
period, and that one is for the most part early in the period, so there
is produced a maximum effect of the curtation of opportunity.

4 The total number of women included in Fig. 37 is less than the
grand total of 19,613 white women living in wedlock, married once
only, and free of gynecologic disease, by reason of the omission through-
out the discussion of religious class differential fertility of the 346
women in the statistically unimportant class ‘Christian’. These were
women who stated that they had no affiliation of any sort, sympathetic
or otherwise, with any organized religious body or sect, but wished it
to be understood that they were neither Jews nor atheists.

4 As a matter of fact, realistically considered, about the only thing
that prevents any one who wants to in the United States to-day from
getting information about contraceptive methods of some sort or other
is his or her own stupidity. The legal and other restrictions on the
dissemination of such information are much more formal than com-
pulsory. Any population that devised so many and so effective schemes
for getting alcoho! tc drink during the era of national prohibition can
reasonably be counted on to get contraceptive information and appli-
ances if, as, and when they want them.

43 In connexion with this discussion, see Pearl and Gould (36) and
Pearl (365, and ¢, 374, ¢, and d).

44 When available library facilities do not permit going first-hand to
original statistical sources, five well-established and generally reliable
secondary sources have been used in making revisions of world popu-
lation figures. These are:

(a) Apercu de la démographie des divers pays du monde, publi¢ par
UOffice Permanent de U Institut International de Statistique. La Haye.
[Last volume issued in 1932. A new one is expected to appear shortly.]

(b) Statistical Year-Book of the League of Nations. Geneva. [This
extremely useful volume is compiled, so far as concerns population
data, on a plan in some respects similar to the one independently em-
ployed in the writer’s laboratory.]

(¢) The Statesman’s Year-Book. [An extremely useful compilation.
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but of perhaps not quite the high standard of accuracy of the two pre-

ceding sources.]

(d) Epidemiological Report of the Health Section of the Secretariat of
the League of Nations. Geneva. [A quarterly that usually carries in
each number a page of the latest available population data for selected
countries.]

(¢) Revue de I'Institut International de Statistique. La Haye.

'The working tables carry the following items of information in
order:

. Name of country or subdivision.

. Area in square miles.

. Total population at last recorded census or estimate.

. Year to which population figure (Item 3) applies.

. Density of population (persons per square mile).

. Population at census or estimate preceding last recorded.

. Year to which population recorded as Item 6 applies.

. Recent annual growth rate per cent. (derived from the dif-
ference between Items 3 and 6 taken as percentages of Item 6,
and reduced to an annual rate on the basis of the dlfference
between Items 4 and 7).

0O~ O\t o LN M

4 The omitted countries (in the sense of subdivisions of the earth’s
area) for which only pure estimates of population have been available
up to the present time, include:

Abyssinia . 7,600,000 Sokotra Is. . 12,000 Sarawak
(British
Borneo) . 600,000
Afghanistan 12,000,000 Kuria Muria Southwest
Is. . . 2,200 Africa . 360,000
Arabia . 10,000,000 Bahrain Is.. 120,000 New Guinea 756,000
Bhutan . 300,000 Transjordan 300,000 New
Hebrides 52,000
Iran . 15,000,000 British
Somaliland 344,700
Liberia . 1,500,000 Anglo- Rio de Oro,
Egyptian Ifni,
Sudan ., 5,768,000 Spanish
Guinea . 181,000
Nepal . 5,600,000 Spanish Chinese
Morocco Republic 457,835,000

and Tangier 855,000
Total . 519,185,900

The figure used for China was furnished us by the Chinese Govern-
ment authoritied (in kitt.), and checked and elucidated by the Chinese
Embassy in Washington. For these courtesies we are very grateful.

The estimation of China’s population has always been a sort of
thorn in the flesh of statisticians. Many eminent non-Chinese statis-
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ticians have attempted to crack the nut, with much display of pedantry.
In this laboratory we have finally reached the working position that
(a) the Chinese should, and in all likelihood do, know the probable
population of their own country as well as or better than any foreigner;
and (b) that in any case the Chinese should, in common statistical
decency, be accorded the same right that is unquestioningly accorded
to every other nation in the world, namely the right to state officially
what they think the population of their country is. Our position may
be unwise, but after struggling with the matter for some years we have
made up our minds to grasp firmly this horn of the dilemma, and hang
to it until something like a real count shakes us loose. The logic of the
situation, at least, seems clearly on our side.

46 Tt may be useful to set down here, in condensed form, the equation
from which may be computed the time required for a population to
double its size at a given constant growth rate per annum. This is

Top == logz  o°3010300

: 7 logitr)  log(i+n)
where Typ = time in years required for population to double itself, .
r = constant rate of growth per annum expressed per unit (not per

hundred units).
In the present case (i) becomes

@

__ ©'30I0300 _ ©0°30I0300
" log(14-001)  0'0043214

Tep = 697 years.

Equation (i) is 2 simple derivation from the law of compound interest

s = p(r+7Y, (i)
_ logs—logp
whence = Togli+7) (iii)

In the special case of time required to double the principal, s = 2p,
and equation (iii) reduces to equation (i).

47 Regarding medieval and earlier populations in Europe Russell
(37) says (p. 504):

‘From this evidence, Beloch (86, 99, oo) made an estimate of the
general trend of medieval population. At the height of the greatest
ancient population, that is about 200 A.D., the number probably reached
a peak of about 40 millions in Europe. 'Then it sank, reaching its lowest
about 700 A.D. Beloch did not estimate this number. By 1000 A.D. the
increase in population was rapid, probably to 35 millions about rooo-
1050, and to 59 millions just before the Black Death of 1348. This
plague set the population back by at least 10 millions. Although
recovery was apparently rapid it was not complete until in the fifteenth
century.’

48 As can be seen by comparing the densities of population in the
X
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last column of Part B of Table 51 with those of the same countries in
Table 50.

49 The recent valuable paper by Friedenwald (37) on the growth of
the population of Palestine should be consulted.

50 These figures are for the Empire of Japan and include Korea,
Formosa, and Karafuto, in addition to Japan proper.

st This discussion of the biological implications of unemployment
follows an earlier paper of the writer (Pearl, 36¢).

52 The writer has elsewhere (37a and 37¢) developed the biological
aspects of this matter more fully than can be done here.



APPENDIX I
TABLES

THE purpose of this Appendix is to assemble together, and by so
doing free the text of their burden, the longer original statistical
tables upon which the discussions in the body of the book are based.
In general no tables are presented here that have already been pub-
lished elsewhere. While it might in some cases indubitably conduce
to the reader’s convenience to have reprinted here for reference some
of the tables the writer has published in earlier fertility studies, the
present costs of printing prohibit this.

TABLE I

Changes in median pregnancy and live-birth rates ( per 100 computed

ovulations) with advancing age. White multiparae, married once only,

living in wedlock, and free of gynecologic disease, married in age group

15-19 and thereafter continuously exposed to risk of conception through

age period when observed. None made any contraceplive effort at
any time

A, MEspIaN RATES

Median rates in indicated age periods
Group N| 1519 | so-2¢ | 2529 | 30-3¢ | 3539
40 years old and over at
observation:
Pregnancy rates 63 {225 10'50 [6'83-+0°37 | 478 £0°37 | 443 044 | 4'17 L 056
Live-birth rates 631208 Lo'57|490+0°37 | 4'56+0°30 | 431 2037 | 4031046
35-39 years old at obser-
vation:
Pregnancy rates 169 |2°54 L o'41 | 4'88 1020 | 440:L0'29 | 421 L 0727 .
Live-birth rates 1069 | 2:2730"41 | 474 +0°25 | 4°38 L o025 | 403 +0'26 .
3034 years old at obser-
vation:
Pregnancy rates 242|273 +0°40 | 4-68 1023 | 442 F02r
Live-birth rates 242 | 2334030 | 4'54+0°23 [ 420+ 021
25=20 years old at obser-
vation:
Pregnancy rates 482 [ 3°12+0°40 | 461 L0'17 . . .
Live-birth rates 482 | 2504036 | 4°42 L o216 e .
Weighted average, all ages
at observation:
Pregnancy rates 056 287 482 4'49 427 4'17
Live-birth rates 056 2'39 4°54 431 4'00 403
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APPENDIX I
TABLE I—continued

B Stanparp DeviaTioNs or RATES
I Standard detiations 1n rates at indicated ages
. Group N 1519 ~0="§ | 25-29 30-34 35-39
40 years old and over at
observation
Pregnancv rates 63|556rr033|347 L021{3471021 (413} 025!528+032
Lne-birth rates 63{539~032{348 021 27910163 45x021|430+026
35-39 vears old at obsrr- |
vation
Pregnancy rates 1609'633-=023'439 o016 last o1y 4191015
Live birth rates 169|6 242 023|377 014|138 o14!394t014
30—34 years old at ob er
vaton
Pregnancy rates 242|738 Loz23/4324017 38C_o12
Live bartt -ates 242 725x0221418 _013 3801012 .e
25—29 vcars old at obser-
iton l
Pregnancy rates 482 [1031+022'433 o009 ..
Live birth rates 4829462021 41300,
Weighted nverqge all ages |
at observauon |
Pregnancy rites 956 8 55 428 404 417 528
Lave buth rates 956| 806 401 | a6g 381 | 230

C  Mean anp Mep1aN AGrs AT VMar3IAGE AND AT OBSERVATION OF 1HE
Four ComHoRTS or WOVILN DEALT WITH ABOVE

Age at marriage Age at observation
Cohort ean | Medan Mean | Medwan
Tirst cohort Obsenved at 40 and over |18 21+0 10|18 430 13|42 484014 4198 Lo 17
Second cohort Observed at 35—39 1792+007 |18 04_.0 0837 67 0 06|37 68008
Third cohort Observed at 30-a4 18 154005 |18 37+007|32 75+0 05132 70 Lo 07
T'ourth cohort Observed at 25-29 18 15+0 04 | 18 390 05 | 27 74 +0 04|27 70+0 05
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TABLE VI s

Mean litter size, based upon live and still-births of 1930—2 combined,

in the U.S.B.R.A. and in each state, together with the mean birth-

rates per 1,000 population of 1930, for the same years combined and
the same areas

| Birth- Birth-
State Mean litter size | rate State Mean litter size rate
Arkansas . 101735 Z-0-00026 .' 2r-4 | Kansas . . | rroxr49 000023 | r7°3
South Carolina ! 101535 +0'c0024 | 23-3 | Ohio . . | 101141 2000012 | 163
North Carolina | 1‘01471 4000017 | 23-8 | Maryland . | 1011404000024 ;| 178
Louisiana . | I'01409--o000022 | 20-3 | Arizona . . | 101138 L 000043 | 21°3
Oklahoma . 1'01388 4-0'00022 17'5 | Illinois . . | 1"oxroz to0corz | 15'5
West Virginia | 1-0138020-00023 | 228 | Oregon . . | 1'or093 +0°00036 | 13'3
Alabama . | 1013514000018 | 237 | California . | 101087 4:0'0c014 | 130
North Dakota 101338 10700037 | 21°1 | Massachusetts . ; 1‘01086 Lo'00015 | 16°5
Mississippi . | 1013231 0°00021 | 23°0 | New Jersey . | 1-0x077+000016 | 157
Virginia . | 1°01323+0-00019 | 22-2 | Pennsylvania . | 1010764 000009 | 184
‘Tennessee . | 1°01318--0'00019 | 19'9 | Colorado . | 1"010724+0'00020 | 17°§
New Mexico . : 1-013172000040 ' 287 | ldaho . | 1'o1065--00co4z | 2oL
Utah . . | 1013133000040 ! 241 | Jowa . | 1-01050:£0"00020 | 168
Georgia . | 101310+ 000018 ' z21-3 |} District of 1
Kentucky . : 1'01297:t000018 ! 223 Columbia . . 1-01057-L0'00040 ! 196
Montana . 1:01285 +o00045 | 178 | Maine . - } 1'0t054:-000031 | 20°3
Minnesota . 101217 k000020 | 18-2 { Vermont . . ! 1°010501 000049 ! 182
Florida . . | 1701216 4000026 | 180 | Washington . | r-oroi8-+o-00026 i 141
‘Wyoming . 1-01207 - 0°00064 19'4 { Connecticut . | z'0xo11to-00024 | 158
Missouri « | 1011904000017 | 167 { Michigan . | roxo11 #0'000x3 | 187
Registration Rhode Island . | 1-01000::0'00036 | 167
Area . 1-01188 L o-00003 18:1 | Delaware . | 1-00563 00037 | I8°1
Wisconsin . | 1-orxryrto-ooor8 | 18'5 | New Hampshire | 1'00905 Lo00042 | 17X
Indiana. . | 1°01164+0°00018 | 172 | New York « | 1'00803 -0'00008 I 162
Nebraske 1°01163 000026 | 19'0 | Nevada . . | 1700765 000094 | 3 -8
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TABLE IX

Percentages of living first births to all living births in the U.S. Birth
Registration Area as constituted in 1920 and 1930 respectively, with
designated age, nativity, and race (colour) groups

Age or Native Whites Foreign-born Whates Coloured

mothers 1930 | 2920 | Dyff. | 1930 | 1920 | Duff. | 1930 | 2920 | DifF.
1014 996 985 411 | 10000 | 952 ~ 48 997 980 | +1y
I5-19 793 821 —28 785 | 767 + 18 7275 77z | —47

20-24 460 | 484 |—24 | 510 [4r3 (+ 97 (203 335 | —42
25-29 24°3 24'8 —o's 280 | 166 | +114 | 1004 1209 | —2°5

30-3% 12°3 12°1 +o2 12°2 70 | + 52 52 66 | —1'4
35—39 64 6xr | +o3 53 36 )+ 17 30 32 | —oz
4041 37 33 | tog 26 23 |+ o3 18 21 | —o3
45—49 27 19 +0'8 17 ob T Il I's 16 | —o1
so and over | 92 77 +15 o o [} 24 33 | —o9g

Total all ages | 33°38 [ 32's8 | +080| 24'34| 1855 | + 59| 2898 | 2814 | +0'84
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TABLE XVII

Apge specific mean pregnancy rates per 100 computed ovulations in
women living in wedlock, married once only, and free of gynecologic
disease, by economic class and race (colour)

A. WHITE PRIMIPARAE

Moderate Well-tg-do
Very poor Poor circumstances and rich
Contra- Mean Mean Mean Mean
e 2pLi pr Y pr y pregnancy pregnancy
period class N rate N rate N rate N rate
10~14 | Non-Con. 21(10°57 4269 28{11-04+2-98 3 .. [ .
on, I .. 5{17'40 >-10°20 1 . o ..
15-19 | Non-Con. | 524(28-61: 0'85|1,229{20'81 :t0°54 | 350123°55 4096 15{20'23 4-4°08
Con. 100i16°04--1'45| 434{13'46:-0°64 | 3II|10°09+0°68! 35| 3-23-r0'77

20-24 | Non-Con. | 3042707 41-07|1,004
on, xoz|x3~31 1123 564
25-29 Noa-Con. 68l24-13:£2:27] 342

23°00 4:0°66| 65|19'Bo+ 191
9.98 +0°34i265) 8-32 +0°66
17:20 3089, 48|32-31 +3-00

on 25117°22::322| 190 9-81 - 0°47[20¢| 9-97 +o'63

30-34 | Non-Con. 22'22:18 - 4-15| 82 16x3--1°32| 15|21-002-4"15
Con. 6: 4'58+136) 41 1004 o'80| 54i12°'17 175

35-39 | Non-Con. 519'90::843] 271113247 | 35/13°74=178| 817251467
Con, 2} .. 9| 630115 2514'74 1 2°30] 11| §5°50:-1'00

B. WaITE MULTIPARAE

10-14 { Non-Con. 69 2-31:{:0-53‘ 74| 178+o0°33 8i .4.-¢>6;!;x-z;|l xi ..
Con. 31| 3'50t096| 45| 3-72+0-83 s| 7°403+4'16 o .
15-19 | Non-Con. |1,080| 842 +023|1,540| 8-02+0'20 | 325 748 +0°43| 16! 9'56 -z-40

on, 536| 8-12+0'33|1,401| 6'01 +0'17 | 626] 5'06-+0"28|108! 3-47 +037
20~24 | Non-Con. |1,379|10°63 +-0'22(2,220(|11°'15+0'18 | Brg| 9-290+0'28| 73 8024 081
Con. 779| 8:6440°24i2,333| 821+0'13 |1,480| 6°354-0'15/49| 4°58 1024
25-29 | Non-Con. | 955|10°15+-0°26(1,526|10°12+0"19 | 742| 9.I710°27 93| 0'490-L 066
Con. 564| 8-88 +o0-32(1,067| §-28 Xo0-19 |1,311| 7-05-+0"17[570| 5-40 + 022
30-34 | Non-Con. | 54I| 9'1330'31] 842]| 9'T10t0°24 | 399| 9.464-0°36] 64/11-70:f 131
Con. 290| 8:6310°46| 852| 8-23Lo'29 | 626| 877+ o0"37|308] 7°48 J-0°44
35-39 | Non-Con. | 289l11°324-060| 3731158 +0"40 | 150{1x'53+0°75| 22i11'23 +2:48

Con. 129| 9°571076 335 9'61+0"47 | 21I2{ 9204055 885r1-87;§;r17
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TABLE XVII—continued

C. NEGRO PRIMIPARAE

Moderate
Very poor Poor circumstances
. Contra- Mean Mean Mean
Age ception pregnancy pregnancy Dregnancy
period class N rate N rate N rate
r0-14 | Non-Con 19 18-84-L3:67 5 42'20 +18'57 I ..
. Con. 1 .. ° .. o ..
15-19 | Non-Con 224 30'22-+1°42 235 jo0°z0+4 !'gz 10 28354430
Con. 28 27451354 36 22-g6 +2'86 2 e
20-24 | Non-Con 122 27°19+1°8 135 24°274+1°57 7 42'144-7"17
Con. 7 2435+ 50 26 14°08 £ 261 1 “
25—-29 Non-Con. 36 17'86 =310 35 15'10+2'35 3 10004413
Con. 7 586--2:07 8 738 L1-88 4 1°50+0-58
30—34 | Non-Con [} 1404+ 481 1L 19-82 +4°40 ) ..
Con. I .. 2 .. 4 7:63+338
35—-39 | Non-Con o 2 o ..
Con ! ° ° - ° .-
D. NEGRO MULTIPARAE
10-14 | Non-Con ! 79 263 -0°47 43 3°77:L0"82 o .
Con, 18 2834070 15 9171244 o .
15-19 | Non-Con. ¢ 729 10°'40+0°34 48y 1077 =041 10 18-70 -+ 6-08
Con. 145 . 10012079 174 ' 8-2B:—o0'56 12 13'003+2°51
20-24 | Non-Con 4783 11°89 1033 546 =36 16 11°53 211
Con. 191 | rr-251o'65 209 10°32-0'60 19 1205 +2-16
25~2¢9 | Non-Con 4902 9°95:+0-28 304 10°34 +0°47 13 15°65+3°51
Con. 125 12'T4:0-92 126 12°37 1090 II 5-09+ 079
30-34 | Non-Con. 223 1061 +0°56 129 10°60+0°69 6 10'67 +204
Con. 63 951 +o"79 54 14161131 6 3'58tx4z2
35-39 | Non-Con. 70 14411113 48 8-284-0°81 2 ..
' on, 27 | 15'54+1-78 16 | 13474145 3 383+os7
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TABLE XX

Age spectfic mean pregnancy rates per 100 computed ovulations m
women living in wedlock, married once only, and free of gynecologic
disease, by degree of formal education experienced and race (colour)

A. WHITE PRIMIPARAE

! iterate Elementary High School College
Contra- Mean Mean Mean Mean
e ception br y bregrancy preg Y br v
pfrtgad class N rate N rate N rate N rate
10-14 | Non-Con. o 38|10:63 £2°55| 12|10°63=2'42] ©
Con. o .- 5| 2-101+0'96 2| .. [ .
15-19 | Non-Con. | 20 |36'03 5=5'44 |1,286|28-44F+0°52| 786|28-45Lo0'69| 26/23'67 £-3°21
Con. 2 .. 425|12:67-+063] 427|12°2534-0-61| 32(10°61 257
20-24 | Non-Con. | zo |23'75+3'87 l1,150/26:14 L0'54] 818|26-58 +0'62|116/22-01L1°5
on. 5 |24°304T104| 608(1070 1 0'44] B884|r1-06 +0'36]300|10'25 L 00
25~29 | Non-Con, 7 2720929 | 444|24-13-+0-87] 278(20°31 +o-97| 8824821193
on. 6| 4°17:k00r | 235/1277:+077| 428{10°02 1 0°47|220|10°07 L 067
3034 | Non-Con. 5 {lorzo+2:37 | 135(10-60:-1'51| 77{1520:k1'72! 30 x9'47—.:3-06
Con. | 2 .. 5ilror07 1004 81) 50{13-58 084
35-39 | Non-Con. o .. 30|14'54 237 1'95 g 1222 J-2-21
Con. [ .. 9| 406+o's5| 27|13°96 ;I:z 18 745+ 102
B. WHITE MULTIPARAE
10-14 | Non-Con. | 12 | 3'2ar+1°31 | 123 222 10" 34' 16 .2 [ ..
Con. 3 .. 66 463 o098 12 . [ ..
1§~19 | Non-Con. | 109 | 5° 17£0° 36 12,231 4-.0'17 610| 927035 I1{x2'05+2'15
Con. 61 | 5774=0°51 [1,604| 7° 16! 868] 636 +0-24) 48| 3703+ 056
20—24 | Non-Con. | 180 | 8-22-0'¢0 |3,188 +-0'14(1,022{11°56 L o"29|101| 8-671L079
Con. 112 | 6:96+0'60 [2,841] 7-50 iu-lex,7gq 7:65 :i:0'16|329 584+ 026
2529 | Non-Con. | 174 | 8:35-£0°49 (2,326/10°03 +o°'17 410°4310°33,132' 911 Lo4g
Con. 115 | 6:72:4:0°02 (2,244] 7°53+£025(1,341| 798 0°19'412| 6-80Lo26
30—34 | Non-Con. | 149 | 7-60+0'40 |1,281] 912 4-0'20 3;3 10°17--0'43 73 11'22+1'21
Con. gB 484 +0°38 |1,186, 8:724-0'27 1| 8:024+0'32[221! 8'50+0'55
35-39 | Non-Con. | 85 [10-88 X-0'go 604}11 71041} 120| 9* 38_._0 66| 2518-04+3'00
Con. 45 | 770 k150 461| 9-53+0°q0| 189|10°15--0"57 69ir1-48 L1-38

® All these had a pregnancy rate of zero in the age class, because they became pregnant
fewer than nine months before reaching age 15.

C. NEecro PRIMIPARAE

10~14 | Non-Con. [ . 18|31°44+5'15 7({14°00::-843) o .
Con. o . 1 e o e o .
15~19 | Non-Con, 4 [28:251+9°45 | 240[29'B3+1'40| 219|30'50+L1°43] 6{33'50:+8-68
Con, o .- 26[22:92 358 38[25'64 %291 2
20~24 | Non-Con. 5 |26-20+1051| 14I{25'11+1-68] 100)27°141-1-88| r8|27:97 :tg -88
Con. o e 23|16°57:+3°33| 17]21'B234°69| 4|13:25-L2'58
25-29 | Non-Con. I . 45(13:98 £2:30| 24{19'714+3'55| 4|247518:34
Con. [ . 9| 3'39-to040] 5| 8-30+303( 4| 8:38:+£327
30—-34 | Non-Con. 2 . 14|20°00+4'00 4| 3's0tx103| o ..
: n, o .. 1 . 3{19:67 L 95! 2 ..
35-39 | Non-Con. o .. o . 2 .. [ ..
n. ] . [ .. [ .. o ..
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TABLE XX-——continued
D. NEGRO MULTIPARAE
Illiterate Elementary High School College
s Contra- Mean Mean Mean Mean
« Age ception pregnancy pregnancy 7 7
pertod class N rate N rate N |7 rate N ate
10-14 { Non-Con. | 15: o-goto-26 | roo{ 3:38 +0°50 8] 2.31+1°14{ © ..
Con. o .. 29| 5763138 4| s-38+o21] o ..
15-19 | Non- Con.| 77 [11-98+1'10 | 850[1047=~0-32| 288|10-83%049| 4| 175--0'72
Con HE ¢ .. 226/ 9-00-to'54 97|ro'10-£0'90] 7| 4:14+1:30
20~24 Non-(,on. 8o { g'40t+0'58 | 0928(10°53 £o26 32I{1 5-2: +0°65] 16/11°66 1170
on, 5| 620+1°51 | 285{10°30 :to-53 116/11°63 +0°81| 14l13°824-21
2529 [ Non-Con.| 50 |10-38+-0'84 | 617| 9'413-0'25| 132({13'85:0" 93 10| 9°25+1'4
Con. 3 (1800744 | 190j11-42+0-71| 6I|II-76 L1'18] o|23.50+5'00
30-34 | Non-Con, | 22 |11:66+2-48 | 202|10°58 046 8- 86 ¥ 5|21°00 4362
Con o .- 101,11°43 +0'82] 2 .
35-39 | Non-Con 6| 7831154 97|12:'58 +o0°91 ] .
* Con. o . 361189 4113 1 .
TABLE XXI

Age specific mean pregnancy rates per 100 computed ovulations of white
women living in wedlock, married once only, and free of gynecologic
disease, by broad classes of religious affiliation

A, WHITE PRIMIPARAE

All ‘No
All Protestants All Catholics All Fews Religion’
4z Contra- Mean Mean Mean Mean
e P pr y br ad i -y pr
period class | N rate N rate N rate N| rate
10-14 | Non-Con. i 35! 53741717 11/10°82 + 442 2 z
Con. 5117°40-+ 10°20 1 . 1" e
15-19 | Non-Con. 1,075'28-49 +0°58 | 871/28-304 0651 107 20" gs;i;x 84. 25 3300+ 4'54
Con. 41213722 0°71 | 207(12'13+0'60i 146| 9'99 +0'8610| 2-60+0°39
20~24 | Non-Con. | 944!24:37--0'58 | ¢66!27:52+0'57| 162 z6 81 +1°53|18[27°14 £ 4°25
Con. 848'10°31 038 | 447(12-00--0'52; 452lir'12+o0°52|17| 679 £ 1°11
25-29 | Non-Con. | 372 19-11-+0'83 | 354|/25'50+098| 76:20°18 +2-22| 5|19-B80+ 1134
Con. 515'10°17:0'45 | 149|12'1210'91| 192|11°70-t079| 6{11-00+ 202
30-34 | Non-Con. | 141|16-47+1°29 8421473 +2'06) 15 xs-go +414] 5| 740416
Con 149|11°36 L 090 38] 9'25-L1-08] 27| o 9:&1-32 1 ..
3539 | Non-Con. 48112:28 +1:66 18(19°75+3-80| 3 4-83:{:1-11 4| 775 t2°44
Con. 3112729 2-1°96 11| 6770794 4| 938 L1-12( o ..
B. WHITE MULTIPARAE
10-14 { Non-Con 79| 181 1+0°32 l 57 296 :i;o-64.| 4 . 3 ..
Con, 43| 4'10:-0°08 31| 5'94:+0'86 §| o'goto'23f 1 ..
15-19 | Non-Con. |1,414] 8-46:-0'20 |1,338] 8:70t022, 99| 7'30 £0'84)38|13°24 + 212
Con. |1,210| 6'92-+0'x8 | 956] 7311024 404 g-ox +o024{34|11' 70192
20-24 | Non-Con. 1,903 1o +0°20 |2,254/10'92 1:0-18| 214| 8-71Lo'4742(11-35 501
Con. ,255 ¥ +o0-14 |1,658| 822+ 0'161,011| §5- Gz:to-xg 39| 0°17+0'92
25—29 | Non-Con, |1, g 9-5z Fo0-21 |1,730{10°58 Lo'20| 181 7-80+t0"46l2r[12-31 +2-06
Con. 7'52+0°16 |1,229| B-55-+0"22| 916! 6°37-+o0°17|20 8211089
30-34 | Non-Con. 92 918 +0°23 [1,007| 9'§7+022| 106( 7°03 +0°43| 7| 907t 197
i .. Con. 990! 8-30+0-25 | 599| 8:42:k0'33] 445| 8-27 iu'gx 10| 8-65+0°'93
35~39 | Non-Con. | 304(10:z0to0'50 | 457|12-13t047 52|ras:+183| 4| 4-25+072
Con. 392( g's8+o'44 | 223{ro-46+o-57| 130! 948+ 087 ¢ .




APPENDIX II

THE purpose of this appendix is to present a complete copy of the
instructions given the hospital workers who filled out the record
blanks upon which our fertility—contraception study is based. Te-
gether with the text of the instruction book that follows are ex-
planatory notes and comments by the writer, so that the reader may
more clearly understand the matter. These notes and comments are
enclosed in square brackets, to indicate that they did not form a part
of the printed instructions given the workers.

INSTRUCTIONS TO RECORDERS IN COLLECTING
FERTILITY DATA,

The purpose of the investigation is to gather a mass of unbiased
objective information relative to two primary problems; viz. (1)
The extent to which contraceptive (birth control) practices are em-
ployed by women in a large sample of the American urban population;
and (2) the reproductive histories of this group of normal Amerxcan
women.

The plan for accomplishing this purpose, in which you are asked
to co-operate, involves the following elements:

1. The regular and systematic filling out of a simple card form for
each and every worhan delivered in the obstetrical service of the
hospital with which you are connected.

2. These cards will be furnished by the Department of Biology.
They will be filled out by a designated member of the staff (resident,
intern, or other, but not a nurse). For this service a fee of five cents
per card will be paid.

[The idea of the restriction as to who should fill out the cards was
that the data should always be taken by medically trained persons,
having the confidence of the patient, on the one hand, and the tech-
nical knowledge and training, on the other hand, to ensure the
scientific accuracy and completeness of the records. As a matter of
fact, as the work progressed, it became necessary in a few cases to
employ graduate nurses for the actual record making, working under
the supervision of a staff member. In each such case they have done
the work faithfully and intelligently. In fact, some of the best records
turned in during the whole investigation, from the standpoint of
neatness, completeness, fullness, and intelligence of notes, and preci-
sion in quantitative details, were produced by some of these graduate
nurses.]



342

AqQ "uo! ur pasn piea Alo.

v o1y

AR L0 QXTI

NOILMORY MINLO=O

(CHYD 40 018 UEHAD NO GIIVARG NI TId)

ON '83A 4NOIMJEONOD 40 NOILNIAZU MOJ OOHLIW ANY QISN MEAR INIILVE SVH

¥3IAO M QNYD BIHL POt N
EOVINEYISIN SNONNYLNOSmN
'NMOR TVAS=S  AGYE BAITm
‘0Ot R s T L1
'O L ‘WS " L )
FIALON
G A WS T L1
‘0L RS M T
ICERL B B | [T
WS o
(3350 GOHAEM JWINDAIA "TSYD NIHAIE NI 835 75 sameny 4 ||— -
o8 WA EE3 aa GYH HAAR LNDILYL OYH C L WS T [}
'ON  BEA  INOWMORY OXINONI-JTBB GVH WIAN INRLVd SvH [0r T o ®
927700 | ANBIVA [T
How SdoLTIAM NOLLISOd 100KDS HOIH 10 0 LW s ¢
SIINVISHNDLID ALvuIdon DINONOD2 100HIS AUVININET
uood HOOE AUFA aLvuaLT ) NOLVINGE[ 0 L "N '8 "1 L]
‘0L WS ]
‘O LR S v
taNVERNN 40 NOILYIND30 [eg 2 ‘W B A <
TOVINBYN 40 34va
LHEILVE ‘0 LA S T 1]
Avd Lvd LONVESNK JO Hiula 40 Jiva
UO A RN B | .
auvm LINHILYd 4O HIHIA 4O 2ava . =
43n83d wWaA

NOISSINOY LNZSAVd 2NIGATIONI
ANOLSIH JAILDNOONIIY

e A D e e
EOVdS SIHL NI AAINM LON 00| -4169371]

M
*AdIDYdS OS 41 (HBYISIO VYIIDOTOITNAD ANV ANJIlAvd SYH NOIDIEM HDO0L18 ROVM HO102
Ad3aaIm3aaq ‘ON “‘1s80
uo 40
1193 aiva AVidSOH




343

APPENDIX II

“I8I9A3Y

uorBa1IsaAuL Y3 Ul PIsN preo A1oisti] f 'oIg

B:EL

3DVdS SJHL NI ZLlWM 10N O0a

UM ANy AJIDRLS o

+OOHLIW HAHLIO ANY

(HiNOA JG
4HYd DNIYND IONINLISEY)
0ol8ad 34VS,,

«HOIABQ IYDINVHOIW
ANIMELN-YEINE

«OALYDIAIN-FNOTY AHDNOQ

VILYM—~ANOTY AHINOQ

«53A1TTAC YO sFNOLSOddNS
AYNIOVA Q3aLvdIlaalw

SHONOQ HLIM AUYSEA4

ATI3C Q3Lvoi0anm
HilM ANVSSAg

ANOTY AuVESS3d

HINE
uzAANY m Weanes

{IvmvHarLIM)
SNLIN¥YALN| SALIOD

136N AYH ZHS SOOHLEN J0 SEENTAIL
«DE4AN OL SY NOINNO 8.INJILVd 8} LYHM

1OZBILOVEd STOHLIW
GN}4I19348 40 HIVE BYM DNOT MOH

PERTE

QOHLIW

(31819804 SY TUVLEa HONK 6Y H1IM NI 37714 38 OL)

a3asn NOLLJ3ADVHINOD 40 SAOHLIN




344 APPENDIX II

3. The accumulated cards from the previous week properly filled
in will be mailed each Monday morning, in self-addressed envelopes
which will be furnished for the purpose. You will be reimbursed for
the postage.

4. The data will be analysed and tabulated in the Department of
Riology, and from time to time progress reports upon the investiga-
tion will be issued.

Primary essentials to a successful and significant outcome to the
investigation are:

1. Painstaking accuracy in getting the information and putting it
on the cards.

2. Absence of selection of cases. Every case delivered in the hos-
pital should be included.

3. Systematic and prompt return of the cards to the Department
of Biology.

The Supervising Field Worker will explain the details of the plan
and help you to get started. The work began with the leading hos-
pitals in Baltimore, and has gradually extended to other cities in the
eastern part of the United States.

INSTRUCTIONS FOR FILLING OUT THE CARDS

A. General Instructions

() The records on the cards should always be made in ink.

(b) Please write legibly. In particular, be careful to make all figures
perfectly legible.

(c) Whenever dates are called for in the record do not abbreviate,
but write them out in full as, for example, March 12, 1930. Sucha
record for the date as 3/12/30 is not acceptable, because it is am-
biguous. A statistical worker two years hence in the laboratory can
never be quite sure whether you meant March 12th or December 3rd.

(d) Before starting the work read all the instructions over carefully
and thoughtfully, comparing them at each point with the card.

B. Special Instructions

1. HosprraL. The name of the hospital will be filled in here, either
in writing or by means of a rubber stamp.

2. Osst. No. This means the obstetrical case or service number
of the particular patient to whom the card applies, in the series of case
histories of the particular hospital where the record is made. Itshould
be filled in by the worker. It might be for example, No. 18,476 of the
case histories in the Obstetrical Service of the Johns Hopkins Hos-
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pital. The purpose of recording it on the card is to provide for the
éontingency that it might be necessary for us at some time to look up
again the original hospital history.

3. DATE oF DELIVERY. Write out in full, as August 30, 1931, the
date when the patient to whom the card applies was delivered of her
baby (or alternatively the date when her pregnancy was terminated
in some other way). This will also, of course, be the date of birth of
the baby.

4. LeGIT. or ILLEGIT. If the baby is legitimate draw a line around
Lrerr. If the baby is dllegitimate draw a line around ILLEGIT.

5. CoLour. If the woman to whom the card applies is white, draw
a line around W. If the woman is coloured—Negro, mulatto, &c —
draw a line around C.

6. Race Stock. The purpose of this item is to get some record of
the racial origins of the persons included in the records. There follows
a printed list of the official designations of racial stocks which may be
found represented in the American population. Against each of these
titles is a code number. These code numbers may be used instead of
the titles in filling out this item on the cards.

RACIAL CODE
oo Scandinavian 28 Roumanian 70 Cuban
or Swede 29 Dalmatian, Bosnian, 71 Mexican
o2 Norwegian and Herzogovinian 72 West Indian (except
03 Dane Cuban)
o4 Finnish 30 Hebrew %3 Spanish-American
10 German 40 E’_‘gliSh 8o Japanese
11 Dutch 41 Irish 81 Chinese
12 Flemish 42 Scots 82 Korean
) 43 Welsh 83 East Indian
:c: lslllz)x:,s;;n so Ttalian, South 84 Pacific Islander
22 Lithuanian and st ltalian, North go Negro
Ruthenian 52 French
23 Polish 53 Is’ortu'g}t:ese 98 North American (to
24 Magyar 54 Gpanll‘s be qualified in
25 Croatian 55 Gree every case by in-
26 Bohemianand Mora- 6o Syrian dication of racial
vian 61 Armenian stock from which
27 Bulgarian, Serbian, ¢; Turkish descended)
Montenegrin

Thus, if a woman is native born of native parents, the appropriate

designation is 98<3585'
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If it is known that the woman is native born of native parents, but

the parents were of German descent, the appropriate designation
] 98<98_I°.
98-10

If the woman is native born but of German parents the appropriate

designation is 98<§2, but if her father was German and her mother

English, the appropriate designation is 98<;g.

If the womzn is a Russian Jewess, the appropriate designation is
30-20.

Tt is hoped that the above examples will make clear the method of
procedure under this item. But if there is any doubt or difficulty
either write to Doctor Pearl or consult the Supervising Field Worker
upon her next visit to your hospital, for further explanations and in-
structions.

[This plan originally adopted (necessarily in the absence of any
extensive or detailed knowledge of the material itself, be it noted,
because when one starts coding new material one has to start, and
therefore has to build his codes a préori) was that the coder (R.P.)
could assign such a two-figure code number to indicate preponderance
of race stock back of the individual as in his judgem: nt the record set
down on the history (in the manner described abo=+) warranted. In
other words, the code numbers on this item ~=vesented really a sort
of combined anthropological, genetic, and ., --:raphical judgement
reached by one person (the coder) from the faciual information at
hand. -

This plan was followed with slowly growing dissatisfaction until
some 14,000 histories had been so coded. The dissatisfaction arose
from various considerations. The first and most important was the
essential lack of clear, precise, objective meaning to be attached to
the concept ‘race’ or ‘race stock’ in the premisses. The factual record
included no anthropometric measurements or even photographs of
the individual. What the record gave at best was only information of
the country or countries of origin of the stirps from which the in-
dividual came. Then the problem presented by a woman whose
father’s parents were German and whose mother’s parents were
French, for example, was a problem that could only be settled, in the
sense of assigning a code number, by some completely arbitrary
procedure within the restriction necessarily imposed by a two-column
field on the punch card and therefore a two-digit code number. The
arbitrary procedure could, of course, be made uniform for all such
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cases, and was, but after all this was only the tiniest crumb of comfort
"biologically. '
So then a new plan for coding race was adopted and continued
through the remainder of the histories. This was to code simply by
" nativity into the following classes:
Native born of native parents,
Native born with one parent foreign born, the other native.
Native born of foreign parents.
Foreign born.
Native born, without specification of parent nativity.

It became clear that this plan was going to furnish much more
useful and biologically valid and meaningful information than the
first plan. Logically, the thing then to have done would have been
to go back and do over again the first 14,000 odd cards on this new
plan. This was not done, for two reasons. In the first place, a sub-
stantial part of the 14,000 odd cards had already been punched, and
with only one person available to do all the punching as well as the
many other operations in connexion with the enterprise that have
already been specified we simply did not feel justified in taking the
time and expense that would have been necessary. In the second
place, samples of 14,000 to 16,000 each are statistically substantial,
and it seemed of some interest to leave the situation so that we could
examine the fertility results both ways relative to this race or nativity
factor. So that is what we did. In so far as a sin has been committed,
the writer, who is alone responsible, confesses and apologizes, with
the hope of at least partial absolution in the light of the explanation.]

7. RELIGION. Write in the religious affiliation or preference of the
patient, as, for example, Methodist, Catholic, Jewish, &c.

8. GynecorocIcaL Disease. If the patient has, or at any time in
her life has had any gynecological disease, such as, for example,
salpingitis, uterine myorata, &c., write down its name in this space.
If she has ever been surgically treated for any gynecological disorder
this fact should be specified, as, for example, ‘dilation and curettage
following abortion’, &c.

[The Supervising Field Workers instructed the hospital personnel
in detail regarding this ‘gynecological disease’ item, especially em-
phasizing that it was to include venereal diseases, and their after-
effects, the results of Wassermann tests, &c.]

9. RepropucTIVE HisTory. The purpose of the three columns
under this head is to include a succinct but complete record of all the
pregnancies which the woman who is the subject of the card has ever
had. It is one of the most important records of the whole study.

2
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Therefore great pains and care should be taken in filling it out, to the

_end that the resulting record may be accurate and complete.
. (a) Pregnancy. The first column prints the ordinal number of the
patient’s successive pregnancies, whatever their outcome, beginning
with the first and going to the 16th. In case that some particular
womian is pregnant for the 16th (or some greater) time, the table
should be extended as far as necessary by attaching to her card a sheet
of paper setting forth the additional data for which there is no space
on the card.

(b) Year. In this column is to be recorded the year in which each
successive pregnancy terminated. Thus, if the patient had her first
baby born in 1917, you will write in the year column, in the row
marked ‘1’ the figures 1917, and correspondingly, mutatis mutandss,
for all other pregnancies, including the present one.

(¢) Result. Each of the patient’s pregnancies must terminate, or
have terminated, in one, and only one, of the following ways: (1) By
the birth of a live baby. If this is a fact draw a circle around the ‘L’
in this column; (2) By the birth of a still-born baby, in which event
draw a line around the ‘S’ in this column; (3) By a spontaneous mis-
carriage at any time in the course of the pregnancy, in which event
draw a line around the letter ‘M’ in this column; (4) By an abortion
legitimately induced by a qualified medical man for therapeutic
reasons (such as danger to the mother’s life from some complicating
disease) at any time during pregnancy, in which event draw a line
around the letter “T” in this columnn; (5) By an abortion induced for
criminal or other non-therapeutic reasons, in which event draw a
line around the letter ‘O’ in this column.

In case a particular pregnancy results in Zwins the fact should be
noted on the card, in connexion with the year of that pregnancy.
Further, it should be noted for each of the pair of twins whether it
was ‘L’, ‘S’, ‘M’ “T”, or ‘O’, in the manner indicated above for
single births.

The method of filling out the records under this general head
Reproductive History may be made clearer by describing a hypothetical
case and illustrating the filled out card.

A woman had her first pregnancy and a live baby in the first year
after her marriage in 1916. This was followed by a second pregnancy
and live baby two years later. In the following year, a pregnancy led
to a still-born child. In the second year following, she became preg-
nant twice, and resorted to an abortionist both times. There followed
a long rest till the present pregnancy which resulted in a spontaneous
miscarriage of twins.
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The record of this woman’s reproductive history would apéea.r on
the card as shown in Fig. C. J

C o \ '
HosPITAL Suiaan

oBsT. NO. /2345 ’

COLOR RACE STOCK

@c. 48<22

REPRODUCTIVE RISTORY
INCLUDING PRESENT ADMISSION

PREGNANCY YEAR REBULT

1910 @s. M T. O
1418 @s. M. T. O ¢
1419 | -@)n. 7. o.
1921 | - s m 1. (o)

1420 | L. s. m T (B
1432 v s.@'r. 0.

o~

°
e rr

14 [ ™Y

oj|olojoflo|ojo|o (0

LA RN RN
ENERERERERERE
A | |d (A |d (2|

15 L.

L=LIVE BABY. S=STILL BORN.

M=SPONTANEOUS MISCARRIAGE

T=THERAPEUTIC ABORTION.
=OTHER ABORTION

F1c. C. Showing how the hypothetical reproductive history described in the
text will appear when recorded on the card.

10. FIrsT CONTRACEPTIVE QUESTION. If the patient has ever used
any method or methods for the prevention of conception, or any
methods which she used in the belief that they would produce such
effect, draw a line about the word YEs in this space.
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If she has never used any such methods of alt'xy sort whatever, draw
\ 2 line around the word No in this space. '
. In case the answer is YEs fuller details will be recorded on the other
side of the card. .

11. DATES OF BirtH AND MARRIAGE. These three dates of the
(@) birth of the patient, (b) birth of the husband, and (c) of their
marriage, are most important for the purposes of this investigation.
Therefore great pains should be taken to get them accurately. In
each case the date should be written out in full (as April 10, 1931)
and not abbreviated.

In case the patient has been married more than once the necessary
dates for each marriage (i.e. date of birth of husband and date of
marriage) should be given, Also there should be entered the date of,
and reason for {death, divorce, &c.) the termination of each marriage
that has terminated. In case the married couple has ceased living
together (desertion, separation, &c.) at any time, the date of such in-
terruption of the married relation should be recorded. Also if, under
such circumstances, marital relations are again resumed, the date of
such resumption should be recorded.

12. WARD OR Pay Patient. If the patient occupies a free ward in
the hospital and pays nothing draw a line around the word warp. If
the patient occupies a private room or pays the regular charges for
hospitalization, draw a line around the word pay. If the patient pays
for only a part of the regular charges, in either ward or private room,
draw a line around the words PART PAY.

13. OccuraTioN. In this space, write briefly but clearly, the
occupations which have been followed by the patient’s husband, as
‘machinist’, ‘insurance agent’, ‘unskilled labourer’, ‘barber’, &c.

I4. Epucation, If the patient cannot read or write draw a line
around the word ILLITERATE. If the patient has attended primary,
intermediate, or other elementary grade schools, but has not attended
high school, draw a line around the words ELEMENTARY scHOOL. If
the patient has attended high school but has not attended college or
university draw a line around the words HIGH scHooOL. If the patient
has attended a college or university, draw a line around the word
COLLEGE.

15. Economic PosiTioN. The purpose of this item is to provide a
further approximation to the social and economic status of the patient.
It is realized that this is a difficult and embarrassing matter to take up
directly with the patient. On this account the classification is pur-
posely made very broad, because it is expected that only the interne’s
judgement or estimate of the situation will be given. But in most
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cases the interne will, in fact, have a fairly accurate notion of the
economic status of cach patient.

The classification is intended to have the following meanings:

If the patient is very poor; her family on the border line of actual
subsistence requirements ; sometimes requiring charity; draw a lme
around the words VERY POOR.

If the patient and her family are above the last-mentioned status;
never requiring charity aid ; but compelled to live in the most careful
and modest way; the typical working-man’s family (except for the
upper grades of skilled labour) draw a line around the word POOR.

If the patient and her family have enough to live on comfortably;
educate the children through high school, enjoy modest luxuries and
amusements, live in comfortable well-kept homes; as the upper levels
of skilled workmen, artisans, small shop-keepers, &c., in short like
the average of the great mass of the American population, draw a line
around the words MODERATE CIRCUMSTANCES.

If the patient and her family are well-to-do; able tc live in part
from invested funds; perhaps belong to the professional classes; or
managerial classes in business; are able to have whatever they want
within moderate limits; send the children to college and university;
draw a line around the word WELL-TO-DO.

If the patient or her family are rich or very rich; beyond the neces-
sity of having to give serious consideration to economic matters
because they have an invested fortune; draw a line around the word
RICH.

16. InpuceD ABoRrTION. The questions here are self-explanatory.
To indicate the answers draw a line around either YEs or NoO.

In case the answer is ‘yes’ the method used should be described
briefly, but as clearly as possible.

17. Notes. This space is left for the purpose of permitting and
encouraging the intern filling out the card to write down anything
whatever that seems fo him (or her) of special interest about the parti-
cular case reported on the card. Here is your opportunity. Plezse
use it.

18. THis CARD WAS FILLED OUT BY. In this space should appear
the name—not merely the initials—of the person filling out the card.
If requested, the Department of Biology will furnish gratis a rubber
stamp for this purpose.

19. METHODS OF CONTRACEPTION USED. We come now to the
reverse side of the card. The information called for here forms, in a
way, the keynote of the investigation. To get this information from the
patient requires tact on the part of the worker, and the establishment
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of relations of mutual confidence with the patient. Long experience
in similar investigations has demonstrated, however, that it is pos-
sible to get the desired information in an accurate and trust-
‘worthy form in at least gg per cent. of all cases, provided the worker
approaches the matter intelligently, sympathetically, and persistently.
The Supervising Field Worker will give you personal instructions
and suggestions regarding methods of handling the patient relative
to this matter which have proved useful in previous experience. Do
not accept a statement from the patient to the effect that she has
never used any contracéptive method until, by further questioning
and study of her reproductive history in its entirety you are satisfied
that her statement represents the real facts.

In the first column are listed all the commonly practised methods of
contraception. The patient may have used one or more, or none of
these methods, or various combinations of them.

In the second column put check marks against any methods used.

In the third column write, in the same line as the checked methods,
a statement of the length of time this specified method was used as
accurately as possible.

In the fourth column write down the patient’s own opinion about
the specified method.

Fig. D gives an example of a hypothetical case which will indicate
the sort of record desired.

[The coding of contraceptive procedures needs detailed explana-
tion. In coding the extensive and manifold inormation on the
original record cards a distinction was made between contraceptive
genus and species. By contraceptive genus is meant how, in general,
contraception has been practised; and by contraceptive species what
particular device or method or combination of devices and methods
was used. The distinction will be made clearer by the presentation
of the entire contraceptive genus code, and the beginning and samples
from the contraceptive species code.

CONTRACEPTIVE GENUS CODE

Code No. Way in which contraception was practised
B No information.
X Practice of contraception intermittent without statement of
reason for intermittence.
No contraception practised.

w I Contraception regularly and steadily practised without inter-
mittence,
2 Contraceptive practice intermittent through carelessness.

3 Contraceptive practice intermittent through dislike.



353

APPENDIX II

*ased [eo11ay30d4AY B J0] UT PA[[y PILD PI00DT JO IPIS 981343y “(J 'OLI

]m>0

ADVdS AIHL NI XLIHM LON OO

‘ersrgy Loy Ju\«xb.g\

ey Ly brronge o

e !

_(N oraym m prpam ..415-.\1&». ﬁd&-@ Q\ﬁzu: ani aaioadgy

\ *ﬂoz.—us HIHLO ANV

f (HINOW 40
1H4vd ONIHNa IHZHZ_.—.nI(v

aoidad 3ivs,,

I a. I 0 %

" ...*ﬂet..;.\r«l!s: Tl
g 4Ly L 4 bk ) vt

1 W ydrrriyies \f

DIAIQ TTYDINYHOIW
SNIRILN-YHLN]

*nm._.<u_n_m2|w20|_< aHonoq

HILYM—ANOTY IHINOQ

533 ¥O 63IMO1IE0dING
» TIYNIDYA aaivDIa3i

b yrrney~ryy e r\fv.iﬁ.\v_

T P anlias iatons el ) A

THONOA H1IM A¥VES3g

ATI3C QFLVDIAOEN
HilM ANVES3

ANOTY AUYSSAd

repeeet sy brovgy e IO

B i T L e A

Qn(.l_)\'.! ‘Lxﬁ\ﬂqiiﬂ_ *:3@ )

N NOGNO;
P Tt

.n..(ittn:._.:su
SNLANYVHALNE SOLI0D

40360 BYH IHS BADHLIIAN 40 SEINAAIL
‘03443 OL SY NOINIO §.LNJILYL 81 LYHM

(036119 YHd B0OHAIN asn
QA1dID3dS 40 HOYE E¥Ym DNOT MOH LEETES

aoH.ilIw

(318iISB0d SY V.L3A HONKW Y HLIM NI Q37714 38 OL)

d3sSN NOIL4IADVYHLNOD 40 SAOHLINW

Aa



354
Code No.

9

APPENDIX II

Way in which contraception was practised

Contraceptive practice intermittent through planning for
children.

Contraceptive practice intermittent through carelessness and
dislike.

Contracepiive practice intermittent through carelessness and
planning.

Contraceptive practice intermittent through carelessness and
dislike and planning.

Contraceptive practice intermittent through dislike and plan-
ning.

Contraceptive prac:tice intermittent for other reasons.

The three-digit code for contraceptive species was built up on the
plan of assigning a separate code number for each of the eleven
different methods of contraception specified on the wverso of the
original record card, and for each possible combination of these in
either space or time or both, by twos, by threes, and so on.

Code No.
BBB
XXB

000
oo1
00z
003
004
005
o006
00’7
o008
009
oro
o1y
o1z

PART OF CONTRACEPTIVE SPECIES CODE

Contraceptive methods andor devices used

No information.

Observer regards information as unreliable.

No contraception.

Coitus interruptus only.

Condom only.

Pessary alone only.

Pessary with medicated jelly only.

Pessary with douche only.

Medicated vaginal suppositories or jellies only.

Douche alone—water—only.

Douche alone—medicated—only.

Intra-uterine mechanical device only.

‘Safe period’ only.

Any other method only.

Coitus interruptus and for condom together or alternately.

&c., &c., &c. :

&c., &c., &c.

&ec., &c., &c.

&ec., &c., &c.

Pessary alone and /or pessary with medicated jelly and Jor pessary
with douche and /or medicated vaginal suppositories or jellies,
together or alternately in any combination as to time.

&c., &ec., &c.

&ec., &c., &c.

&e., &c., &c.

Investigator (R.P.) on basis of internal evidence in the history
regards data on contraception as unreliable.

&c., &c., &c.

&c., &c., &c.]
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The above instructions, save for the parts here included in square
brackets, were bound up into books, and a copy of this book was.
given to each co-operating physician, resident, intern, or nurse,
together with a supply of cards and envelopes by one of the Super-
vising Field Workers. These women, of whom there were three in
the course of the investigation, were really travelling organizers and
instructors. One of them would go to a city, visit the obstetrician-
in-chief of each of the hospitals whose co-operation was desired, and
explain to him the purpose, plan, and method of the study, and solicit
his general co-operation. After this had been secured, as it almost
invariably was when requested, contacts were made with the residents
or interns who were to be responsible for filling out the history cards.
The Supervising Field Worker then instructed them in detail as to
how the work was to be done, often spending several days and work-
ing with them in getting records from the patients. The early record
cards from any given hospital first went to the Supervising Field
Worker while she was still in the city, so that she might check and
re-check the reporting on the ground and until the workers had
become thoroughly familiar with the routine and had met some of the
puzzling situations that were constantly arising.

The three Supervising Field Workers were all trained medical
women, experienced in social as well as medical work. They were:
Iva M. Miller, M.D., C.P.H., who worked from July 1, 1931, to the
end of February 1932; Gertrude Sturges, M.D., and Dorothy Cobb
Adams, M.D., both of whom worked from February 1932 to the
termination of the record taking in January 1933. It is impossible
to speak in too high praise of the work these women did. I am ex-
tremely grateful for the faithful, loyal, and efficient efforts they gave
to the project.
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sulted, and in large part specifically cited, in the preparation of this
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subjects. Perhaps it may, even so, be found useful on its own account
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such workers seem not to be aware of the considerable amount of
material of direct interest to them that is buried in medical and bio-
logical journals. Because the aim has been throughout the writing of
this book to confine the bibliography strictly to material directly
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eye of the professional population student. For these gaps the only
apology the writer can offer is that of consideration of space—and he
is fully aware of the fact that expediency at the best always has a faint
odour of sin about it, and he is correspondingly sorry and abased.
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to achieve it. Furthermore, national customs about personal nomen-
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divorced from their following patronymics (Adele von Jankovich-
Simon makes her contribution as Jankovich-Simon, Adele von, for
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In this index the same principles of alphabetization as used in the
Bibliography, and there described, have been followed.

The individual States in the United States are not separately indefed
except where there is a special reason for so doing, other than appear-

ance in a table or list.

Abortion, 30, 87, 101.

—, criminal, 87, 222 (table).

~—, criminal and contraception,
93 (table), o4, 222 (table), 228
(table), 229 (table), 237 (table),
240 (diagram).

—, difficulty of inducing, 297,
298.

—, therapeutic, 87.

Abortions and fertility, 88.

Abyssinia, 304.

Acheulian culture, z60, 261.

Actual and potential reproduc-
tivity, o8, 9g~102.

Adams, Dorothy C., 355.

Adaptability, 9.

Adaptation, 9, 285.

Adequate reproduction,
327, 328 (tables).

— — by economic classes, 218
(table), 219 (diagram).

Adolescence, fertility during, 43,
81, 206.

Affectionateness in chimpanzees,

1407,

33.

Afghanistan, 304.

Age at marriage, 97, 155, 150,
157 (diagram), 203 (table), 226
(table), 236 (table), 308 (table),
332 (table).

—— at menarche, 47-51, 57, 135,
299, 309—318 (tables).

— at menarche, variation in, 49
(table), 50 (diagram).

— at menopause, 5T,
(table). .

— at menopause, variation in, 52
(table, diagram).

~— at specified parities, 162-4.

—, biological decline of fertility
with, 3046, 156-8 (diagram),
307 (table), 308 (table).

52, 319

Age change in fertility, 3646,
307 (table), 308 (table).

—, fertility at advanced, 28, 57,
58, 293. .

—, modes of stating, 292, 3or.

— of married women, 190 (table).

— of mother, 18g~91 (table), 226
(table), 236 (table).

— of mother at successive pari-
ties, 163 (diagram), 329 (table).

— of mother, births by, 107
(tables), 109 (diagram).

— of mother, first births by, 126
(diagram), 326 (table),

— of mother, stillbirths by, 89
(diagram).

— of mothers, biometric con-
stants for, 135 (table).

— of mothers, variation in, 138
(table), 139 (table), 140 (table).

— of multiparous mothers, 201,
202 (diagram), 325 (table), 331
(table).

— of primiparous mothers, zor,
202 (diagram), 325 (table), 331
(table).

— patterns of reproductivity, 105—
16, 134—40.

Ages, reproductivity at marginal,
53-8, 321, 322 (tables).

Agriculture, 12, 272.

Ainu, 314.

Air, 11.

‘Airs, Waters, and Places’, 18.

Albania, 276.

Albrecht, 67, 357

Algeria, 276.

Allen, E., 82, 357.

Alpatov, W. W., 103, 357.

Altruism, 4-6, 279, 280.

Aluminium, 282.

Andalucia, 314.
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Andaman Islands, 289.
Anderson, C. W., 67, 357.
., Anderson, D. W., 67, 380.
Anglo-Egyptian Sudan, 304.
Animal and human reproductive
" patterns, 98-168.
— reproductivity,
102-5.

Animals, 12.

Animists, 24.

Annam, 64.

Ansell, C., Jr., 299, 357.

Ant, behaviour of soldier, 3—4.

Apert, E., 64, 357. -

Arabia, 304.

Aragén, 316.

Araujo, C. F. de, 310, 311, 313,
357.

Area, earth’s land, 252 (table),
253, 266 (table).

Argentina, 61, 271, 276, 313.

Aristotle, 12.

Arizona, 266.

Artificial insemination, 66, 78.

Asturias, 316, 318.

Athleticism, sexual, 293—4.

Atmosphere, 11, 12.

Audy, A. ], 357.

Aurignacian culture, 260, 261.

Aussel, M., 2g0.

Australia, 17, 61.

Austria, 17, 40, 245, 272, 312,
313.

Azilian-T'ardenoisian culture, 260.

infra-human,

Baber, R. E., 357.

Babylon, 287.

Backgrounds, biological, 1-27.

Bahrain Islands, 304.

Ba-ila, 22, 23.

Bailey, W. B., 357.

Baily, J. L., Jr., 103, 357.

Baker, J. R., 23, 357.

Baker, O. E., 357, 367.

Ballin, L., 295, 357.

Baltimore, 73, 177, 294, 300, 302.

Banker, H. J., 357.

Baptists, 181 (table).

Barnouw, A. ]., 357.

Baroch, F., 315, 316, 319, 320,
358.

Barrington, Amy, 365s.

INDEX

Basic variables, 1—14.

Bateson, W., 13.

Batkis, F. A., 358.

Battara, P., 358.

Baum, Marie, 358.

Beach, Alethea, 298, 392.

Beam, Lura, 68, 69, 85, 9o, 92,

363.
Beckham, A. S., 358.
Behaviour of soldier ant, 3—4.
—, social, 4.
Behne, K., 67, 371.
Belgium, 17, 61, 147, 272, 274,

328.

Bell, A. G, 58, 358.

Beloch, J., 305, 358.

Belonoshkin, B., 67, 358.

Berger, B., 299, 358.

Berlin, 21, 43, 312, 316, 317, 319,
327, 328.

Bernard, Jessie, 68, 358.

Bernstein, Mrs. A., viii.

Berry, Katherine, go, 92, 221,
358, 395.

Bertillon, J., 20, 2x (table), 65,
90, 359.

Bhutan, 304.

Bibliography, viii, 356—97.

Bimbester, Marjory, 293.

Biological backgrounds, 1—27.

— decline of fertility with age,
39-46, 156-8 (diagram), 307
(table), 308 (teble).

— factors causing variation in fer-
tility, classification of, 30.

Biology of fertility, 28-97.

— —, differentials, 22—6.

Biometric constants for age at
menarche, 30918 (tables).

— — for age at menopause, 319
(table).

— — for age of mother at suc-
cessive parities, 329 (table).

— ~ for age of mothers, 135
(table).

— — for age of primiparae and
multiparae, 325 (table).

~— — for duration of reproduc-
tive span, 320 (table).

— — for frequency of coitus, 68
(table), 69 (table).

— — for menstrual interval, 82.
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Birchall, E. V, 359.

Birth-control, see Contraception.

—, propagandists, philosophy of,
70, 71, 289.

Birth, copulations per live, 71—9,
324 (table).

Birth-rate, 1, 2, 17, 25, 60 (dia-
gram).

Birth rates by economic classes,
210 (diagram), 220 (table).

— — by educational classes, 228
(table), 229 (table).

— — by religious classes, 237
(table).

— —, decline of, 16, 17, 42, 8o,
116-25, 256.

— —, decline of, and contracep-
tion, 12235, 256.

Birth Registration Area, 116,

Births by age of mother, 107
(tables), 109 (diagram).

— by nativity of mother, 107
(tables), 108 (diagram), 119
(diagram).

—, first, 125-34, 161.

— first, by age of mother, 126
(diagram).

—, frequency distributions of live,
337 (table).

—, parity order of, 148 (diagram).

—, primiparous and multiparous,
129 (diagram).

—, ratios of multiple, 62—4, 293.

Black Death, 3035.

Blum, V., 46, 359.

Boas, C. v. E., 67, 359.

Boas, G., 38, 378.

Béhm, F., 359.

Béhmert, W., 62, 359.

Boldrini, M., 359.

Bolivia, 276.

Bolk, L., 309, 310, 311, 314, 315,
316, 359.

Booth, M., 359.

Bouches-du-Rhéne, 309, 311,312,
319.

Boule, M., 260.

Bowley, A. L., 359.

Bradford, E. J. G., 359.

Bramley-Moore, L., 35, 398.

Brazil, 61, 310, 311, 313, 374, 315,
316.
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Bremen, 62.

Brefice, 317.

Brezina, E., 359. .

Brierre de B01sment A, 310,313,
314, 316, 319, 320, 360.

British Somaliland, 304. .

Britten, Florence H.,' 125, 360. °

Bromley, Dorothy D., 125, 360.

Brooklyn, 311, 312,

Brown, J. W., 8s, 360.

Brown, P. E., 268, 360.

Brownell, J. L., 360.

Brownlee, J., 360.

Brunon, R., 360.

Bryce, T. H., 67, 360.

Budapest, 37, 65, 295.

Biiben, I. v., 295, 360.

Bulgaria, 61, 238, 272.

Bunle, H., 360.

Burford, T. H., 64, 363.

Burgdérfer, F., 360.

Burks, Barbara S., 360.

Busemann, A., 360.

Butt, N. 1., 360.

Buxton, P. A., 23, 361.

Cairo, 309.

Calcium, 284.

Campé, F. de P., 309, 319,
361.

Canada, 61, 271.

Canton, 312, 313, 314.

Capacity, innate reproductive, 34—
46, 145.

—, reproductive, 30.

Capitalism, 279.

Carbon, 282, 283.

Cards, checking and filing, 173.

—, coding, 175-6.

—, facsimile of, 342, 343.

Carr-Saunders, A. M., 361.

Cary, W. H., 67, 361.

Casanova, 293.

Cataluna, 313.

Categories, educational, 225.

Catholic Church, 172, 181 (table),
234, 239, 277-

Catholics, 180, 181 (table), 193,

234744.
Cattell, J. McK., 361.
Cattell, R. B., 361.
Central America, 277.

pd
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Changes, secular, in marginal age
repreductivity, 55, 56 (table).

Chapman, J. C., 36r.

Characteristics of data, 177-9I.

Charles, Enid, 361.

Chaschinsky, P. C., 57, 361.

Chau, K. T., 312, 313, 314,
361.°

Checking and filing cards, 173.

Chellean culture, 260.

Chervin, 161, 361.

Chicago, 9z (table), 93 (table), 95,
177, 183,

Child marriage, 24.

Child, 5. P, 361.

Childless marriages, 165, 166.

Chile, 276.

Chimpanzee affectionateness, 33.

China, 251, 271, 297, 298, 304,
305, 309, 310, 312, 313, 314,
318, 328.

Chinard, G., 378.

Chivalry, 287.

Chronology, prehistoric, 260, 261.

Cincinnati, 93, 177.

Ciocco, A., viii, 302.

Civilizationand reproducticn, 284,
285.

Clark, W. W, 361.

Classification of biological factors
causing variation in fertility,

30.

— of factors affecting fertility, 96
(chart).

— of elements of environment,
11, 12.

— of occupations, 294, 293.

Cleveland, Ohio, 134, 177, 328.

Climacteric in male, 46.

Climate, 11.

— and litter size, 634.

— and menarche, 48.

Coal, 283.

Cobb, J. A, 361.

Code, contraceptive genus, 352,
354- . .

—, contraceptive species, 354.

—, nativity, 347.

—, racial, 345.

Coding cards, 175, 176.

‘Coefficient of fecundity’, 40.

Coghlan, T. A., 65, 362.

INDEX

Coitus during pregnancy, 295.

— frequency, 30, 33, 66~79, 293,
294, 296.

— frequency and fertility, %76
(tables), 77.

— frequency and socio-economic
status, 68 (table).

— frequency, biometric constants
for, 68 (table), 69 (table).

Colombia, 61.

Comparison of actual and postu-
lated ideal mean parities, 151
62. -

Complexity of population prob-
lems, 26.

Computations, 173—5, 302.

Conception, interval from mar-
riage to first, 206, 207.

Connecticut, 146, 328.

Conrad, H. S., 362.

Contour surface of fertility, 110~
13, 120 (table).

Contraception, 24, 30, 70, 846,
97, 99, 113-15, 159 (table)-161,
169-97. )

—and criminal abortion, 93
(table), 94, 222 (table), 228
(table), 229 (table), 237 (table),
240 (diagram).

— and declining birth-rate, 122—
5, 256.

— and fertility, plan for study of,
171-6.

— and reproductive wastage, 92
(table), 93 (table), 220—3, 228

. (table), 229 (table), 237 (table),
240 (table).

— as social force, 8.

—, effectiveness of, 207, 208, 211,
212 (diagram), 215 (table), 232

(table), 233 (diagram), 242
(table), 243 (diagram), 334
(table).

—, effectiveness of Negro, 207,
208, 215 (table), 232 (table),
334 (table).

—, history of, 256.

—, Negro, 193 (table), 194, 231
(table).

—, Negro fertility and, 113, 114,
123, 124, 229 (table).

—, prevalence of, 192~7 (table)
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Contraception, psychology of,
214, 245-8, 285.
Contraceptive effort, and educa-

tion, 231 (table), 233 (dia-
gram).

— — and religion, 241 (table)~243
(diagram).

— — by economic classes, 203
(table}—205 (diagram), 213
(table).

— —, effects of, on fertility, 198~
248.

— genus code, 352, 354. *

— species code, 354.

Cooper, J. F., 85, 362.

Cope, Persis M., 362.

Copulations per pregnancy and
per live birth, 71—, 324 (table).

Cormack, J. G., 32, 362.

Corner, G. W., 81, 362.

Correlations, family size, 35.

Cotes-du~Nord, 266.

Coudreau, 375.

Countries most densely popu-
lated, 272 (table).

Courty, A., 313, 319, 362.

Craft, J. H., 362.

Crane, R. S., 378.

Criminal abortion, 87, 222 (table).

— ——and contraception, g3 (table),
04, 222 (table), 228 (table), 229
(table), 237 (table), 240 (dia-
gram).

Cristalli, G., 65, 362.

Crum, F. S., 362.

Curtius, F., 64, 362.

Cuvier’s whirlpool, ro.

Cycle, duration of menstrual,
81-3.

Cychc changes in libido, 32.

Czechoslovakia, 272, 315, 316,
319, 320.

Dahlberg, G., 64, 362.

Dale, A. M., 23 (quoted), 390.
Darwin, C., 13, 290.

Darwin, L., 362.

Data, characteristics of, 177-91.
—, limitations of, 194—6.
Davenport, C. B., 64, 363.
Diévid, M., 65, 363.

Davis, Beatrice, 367.
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Davis, Katharine B., 33, 68, 69,
‘70, 83, 90, 91, 363.

Davis, W. H., 363.

Dawson, S., 363. s

Dayton, N. A., 327, 363.

Death-rate, 1, 2. s

Decker, Gertrud, 363. s

Decline of birth-tates, 16, 17, 42,
80, x16—25, 256.

— of birth-rates and contracep-.
tion, 122~5, 256.

— of fertility with age, biological,
39—46, 1568 (diagram), 307
(table), 308 (table).

Definition of fecundity, 29.

— of fertility, 29.

Dehen, Marie, 299.

Denmark, 17, 61, 272.

Density of populatlon 2, 5, 97,
252 (table), 254, 266 (table)-
277.

— —, maximal, 272 (table).

Depasse, E., 57, 363.

Depopulation in Melanesia, 23,
289-91.

Depression, cconomic, 185, 186.

Dewey, J., 363

D1cl\mson, . L., 33, 34, 68 69,
85, 90, 92, 363.

Diddle, A. W., 64, 363.

Differential fertility, 16—26, 68,
97, 198—248.

— — by economic classes, 19~21,
199-224.

— — by educational classes, z25~—

34
— — by religion, 234-44.
Difficulty of inducing abortion,

297, 208.

Distribution, geographical, of co-
operating hospitals, 177 (table).
— In economic classes, 200 (dia-

gram), 201.

Dittmer, C. G., 363.

Dittrick, H., 293, 363.

Dix, W. R., 64, 363.

Domestic fowl. 141.

— —, inheritance of fecundity in,

34.

Dominican Republic, 266, 276.
Doria, T. R., 313, 315, 316,
363.
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Dorn, H. F., 363.
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