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PREFACE

THE investigation which this book principally recounts has
occupied my attention intermittently during the past six years.
My interest in the general biological effects of alcohol goes
back to 1914, when I began the study of its racial influence
upon the domestic fowl. The present study of the relation
of alcohol to longevity is really a direct outgrowth of that early
work. Everyone said that alcohol shortened human life. But
alcoholized fowls lived longer than those which got nothing
but plain food and water. The torturing curiosity engendered
by this apparent discrepancy in the behavior of two forms of
life, in some other respects biologically quite similar to each
other, only now finds relief as this book is finished.

With the exception of Chapter VIII the material is here
published for the first time, in anything like its present form.
That chapter follows closely, but with added data, an article
published in the Eugenics Review in April, 1924, T am in-
debted to Mrs. C. S. Hodson, the Secretary of the Eugenics
Education Society of London, for permission to use this mate-
rial here. In Chapter VI the arrangement of the material is in
the same order that was used in a review of the literature on
alcohol and mortality which I contributed to Starling’s well
known book, “ The Action of Alcohol on Man.” But the treat-
ment here is different in many details.

All bibliographic references are put together in a list of
Literature Cited at the end of the book, where they are con-
secutively numbered. Citations are indicated in the text by
enclosing the ordinal number of the reference in parentheses.
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PREFACE

For many different kinds of aid in the preparation of this
book I am indebted to my colleague Dr. John Rice Miner.
Much of the laborious arithmetic is his, and the dull task of
indexing he has most kindly undertaken. For all this I render
grateful thanks. Also I am greatly indebted to Miss Blanche
F. Pooler, who not only supervised, with great skill and critical
acumen, the collection of the original records on which this
study is based, but also rendered faithful, timely, and much
appreciated aid in the final preparation of the manuscript for
the press.

RayMoND PEARL
June 1, 1926.
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CHAPTER I

THE PROBLEM

THE central problem of biology is evolution. While no persons
informed as to the evidence and possessed of intelligence suffi-
cient to carry out the simplest processes of logical reasoning,
any longer question the fact of organic evolution, the method
by which the fact has been and is being accomplished, is not
well understood. In the nature of the case the task of finding
out what the mechanism of evolutionary change is, must neces-
sarily be an extremely difficult one. The process itself is slow;
so slow as to be, in the main, impossible of direct frontal at-
tack by the experimental method. The biologist can, in most
instances, study directly and at one time only some single
one of the factors which are known to be of importance in
the premises, such as, for example, heredity. By these flank
attacks, and the general guerrilla warfare of biology in this
territory during the last half century, much progress has been
made. Great branches, or sub-divisions, of the science have
been firmly established. The branch of biology having to do
with the phenomena of heredity and variation, which is now
called genetics, is a case in point. No longer need we speak
with vagueness about the mechanism of the hereditary factor
in evolution. Precise knowledge has in large measure replaced
speculation and hypothesis.

But brilliant as have been the results of genetic inquiry dur-
ing the present century, they have exposed and taken, after all,
but one flanking outpost of the central citadel. It is the mech-
anism of evolution as a whole, that we want to know about.
The course of biology since the publication of the Origin of
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Species in 1859 shows with the utmost clearness that many
more of these outposts will have to be cleared away before we
can uncover the center. Darwin’s brilliant frontal attack, the
theory of natural selection, we now see to have attained but a
partial victory. While natural selection is a process which
must always be everywhere in some degree operative, the prog-
ress of biological knowledge since Darwin’s time has tended
to make doubtful two facts: first, as to whether in many par-
ticular cases natural selection has in fact operated with a
sufficient degree of stringency to produce all of the evolution-
ary changes which have occurred; and, second, as to whether,
in other cases, natural selection can possibly have had anything
whatever to do with the initiation or continuation of evolu-
tionary changes.

As an illustration of the first of these points may be taken
Dewar’s (198) brilliant study, recently published, of the natu-
ral checks to the growth of avian population of India. He
classifies the destructive agencies which keep down the num-
ber of birds into four categories. These are: (1) those agen-
cies operating in a wholly haphazard and indiscriminate man-
ner; (2) those largely indiscriminate in their elimination; (3)
those which kill off only the weak and unfit; (4) those which
operate mainly on the unfit, but also to some extent selectively.
Dewar then examines specific cases of elimination, as observed
in the field by himself and other ornithologists, to see how
they fall, statistically speaking, in these four categories. His
conclusions are (loc. cit., pp. 260-261):

“From the facts that the greatest destruction is to eggs and
young birds and that the forces which destroy adult birds for
the most part act indiscriminately as opposed to selectively,
the inference must be drawn that, speaking generally, the in-
dividuals which survive longest in the struggle for existence
are the lucky ones, rather than the most fit. It is, of course,
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true that, other things being equal, the individuals which are
fittest or strongest or best suited to their environment will have
the best chance of survival. As a matter of fact other things
are rarely equal. The existence of a bird may perhaps not in-
aptly be compared to a game of cards in which the element of
chance is a very important factor. Although it is agreed that
A is the most skilled of the players taking part in the game,
no one, before any particular game, would give long odds on
A winning, because far more depends on the hands dealt than
on the skill of the players. So is it with birds. If we mark
down, let us say, four individuals of a species, each living in an
area at a distance from the others, it would not be prudent to
give odds that the strongest of the four individuals will outlive
the other three. The struggle for existence of birds results in
the weeding out of the unlucky rather than the less fit.

“In view of the evidence before us it seems difficult to ac-
cept the view held by some that all the physical and anatomical
features of every species are the result of a process whereby
only the fit survive to produce young, which tend to inherit
the fitness of their parents. Rather are those characteristics
the result of the innate tendency of the majority of individuals
of a species to vary in certain definite directions. Natural
selection, the survival of the fittest, seems normally to come
into action where variations markedly unfavourable to the
individual appear.

“ Natural selection, then, seems to have played only a very
subordinate part in the production of the colouring and the
anatomical and physical features of the various species of
birds. This, however, does not mean that it has not played its
part in evolution. There are conditions in which the force
comes actively into play. Natural selection, for instance, has
probably helped to determine such features as the number of
eggs which compose the normal clutch for each species, the
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number of clutches laid in the year, the time of nesting, the
situation of the nest, the times of migration and the degree of
pugnacity possessed by the average individual of any species.”

On the second point, consider the following quotation from
an address by Professor William Bateson (199), whose death
is such a great loss to biology:

“ The survival of the fittest was a plausible account of evolu-
tion in broad outline, but failed in application to specific dif-
ference. The Darwinian philosophy convinced us that every
species must ‘ make good’ in nature if it is to survive, but no
one could tell how the differences — often very sharply fixed
— which we recognize as specific, do in fact enable the species
to make good. The claims of natural selection as the chief
factor in the determination of species have consequently been
discredited.”

It is now generally agreed that, at best, natural selection is
only one of a number of factors causally concerned in organic
evolution. At present it is impossible to say with any precision
or generality what its relative importance as a factor in evolu-
tion really is. What is almost universally conceded is that it is
a limiting factor, to which all others operative in the premises
must conform. That this fact makes it an important element
in the case no one would deny. But further than this we can-
not safely go at present.

The phenomenon of evolution is necessarily a statistical one.
It concerns surviving populations of individuals, all more
nearly like each other than like individuals in other and dif-
ferent populations. Quite apart from any and all theories as to
the mechanisms involved it is certain that the things which
immediately and directly determine the survival of populations
are the birth rates and death rates exhibited by the individuals
composing them. A population in which the birth rate is con-
stantly higher than the death rate will survive, in the absence
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of catastrophic destruction of its component individuals. On
the other hand if the death rate is consistently higher than the
birth rate it is only a matter of time till the population will
disappear. From these considerations the truth of the state-
ment made in the introductory editorial with which the leading
journal of quantitative biology, Biometrika, was launched
nearly a quarter of a century ago, is apparent: “We must
ultimately turn to the mathematics of large numbers, to the
theory of mass phenomena, to interpret safely our observations.
As we cannot follow the growth of nations, without statistics of
birth, death, duration of life, marriage and fertility, so it is
impossible to follow the changes of any type of life without its
vital statistics. The evolutionist has to become in the widest
sense of the words a registrar-general for all forms of life.”

One of the most important avenues for a flank attack upon
the problem of evolution, comparable in its significance to the
study of the laws of heredity, is a study of the laws of mortal-
ity, in both its direct aspect, and its correlative, duration of life.
Duration of life is the most simple and direct measure possible
of the survival value of an individual. It tells, in point of
fact, just how long he personally survived.

The factors concerned in the determination of the duration
of life of the individual include, besides the external, environ-
mental influences acting upon it, all the structural and func-
tional elements in its own make-up. Recent investigations
(references 1-17 inclusive) demonstrate that extremely small
differences in the structural and functional constitution of the
individual, in the case of the fruit-fly Drosophila, may have
associated with them marked differences in duration of life.
This is true of such apparently insignificant things as eye color,
the degree of pigmentation of a part of the body, etc. From
these facts it follows that in duration of life there exists, ready
to the hand of the inquiring biologist, a quantitative index of
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the constitutional make-up of the individual. In a sense it
may be regarded as an integration of the net biological effects
of all the peculiarities of his structural and functional organiza-
tion. This attribute of the individual, his duration of life, is,
then, clearly a character of fundamental biological significance.

With the realization of the theoretical significance for gen-
eral biology, as well as practical importance for public health,
life insurance, etc., of this character duration of life, a major
portion of the research energy of the writer’s laboratory has
been devoted to its study for some years past. The attempt
has been made to find out, by experimental and statistical re-
searches, something of the natural laws in accordance with
which duration of life is determined. We have studied, on the
one hand, the internal factors concerned — the organization,
structural and functional, of the individual — which lead to the
quasi-inheritance of different degrees of longevity. On the
other hand the influence upon duration of life of a variety
of external, environmental factors and forces, has been investi-
gated. From this work (in addition to the list of references
cited above see also 18-21 inclusive) the broad result which
emerges is that while it is the inherited organization or consti-
tution of the individual which basically determines the duration
of its life, there are many environmental factors which may
modify to a significant degree the inherited potentialities of
longevity, and this without acting in any catastrophic manner.
One knows, of course, that it is possible to starve an individual
to death at any point in its life history by the complete with-
drawal of food. Furthermore this can be done with about
equal ease to the individual whose inherited constitution gives
him the normal expectation of a long life, or to the individual
whose constitution is bad or weak, and who in the normal
course of events is likely in consequence to die young. But
complete starvation is a catastrophic event. It has nothing
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to do with the normal influence of diet upon life duration. No
one would ever think of attempting to find out what was the
effect of food upon duration of life by starving the subjects to
death as quickly as possible. Rather one would construct life
tables for different groups of individuals, each of which had
received a diet throughout life different in some one item, or at
most in a few particulars, from those given to the other groups.

So similarly one may give an animal or a man an imme-
diately lethal dose of alcohol. But to do so would teach us
only that alcohol is an acute poison when taken in sufficiently
large doses. The problem of real interest is to find out what
effect alcohol has upon life duration when taken in amounts
much smaller than those acutely poisonous, and in fact ap-
parently harmless.

Approaching the matter in the way indicated, a problem of
great biological interest is presented by the phenomena asso-
ciated with the influence of ethyl alcohol upon duration of life.
It is a substance of marked physiological potency, with which
man alone of all the higher animals normally ever comes in
contact. It furnishes, in short, an environmental element
which normally acts upon only one animal, namely man.
This statement is of course not quite literally true. There are
some lower animals, notably the common fruit-fly Drosophila,
which probably ingest a fair amount of alcohol along with their
food, in the course of their normal lives. This is true of any
animal that normally feeds upon decaying and fermenting
fruits and vegetables. But, so far as I know, man is the only
vertebrate animal which takes alcohol regularly and normally
as a part of its alimentary régime.

Alcohol acts, or may act, upon man in three ways:

a. As a food.
b. As a drug.
c. As a poison.
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Alcohol, in moderate amounts, is almost completely oxidized
or burned in the body, yielding energy available for use in
muscular work, in the maintenance of body temperature, or
otherwise. This fact, by definition, makes alcohol a food. It
can, within limits, replace equivalent amounts of fats and car-
bohydrates in the diet, and, within these limits, can spare
protein in the same way that fats and carbohydrates can
(see for example 22 and 23). In the wine and beer drink-
ing countries of Europe alcohol is extensively used as a normal
and useful part of the diet. Dodge and Benedict (24) make
the statement (p. 9) that: “ Several million people regularly
obtain a somewhat larger proportion of their total energy re-
quirement from alcohol than they do from protein.” Observa-
tion of the lives and habits of the common people of France,
Italy and Germany certainly confirms this statement. Carpen-
ter (154) in his most recent study, in which alcohol was admin-
istered in the form of rectal enemata, says (p. 184): ‘““ The
experiments on rectal feeding indicate that the proportion of
the total metabolism due to the alcohol injected may be as high
as 51 per cent. The utilization of alcohol in rectal feeding
therefore plays a prominent role in the total metabolism.”

In this connection it is interesting to note that Moore and
Webster (25) have shown that while methylic alcohol is highly
poisonous to simple plant cells (unicellular green algez), never-
theless if this alcohol is fed to them in sufficiently high dilution,
it can be used as nutrition in absence of carbon dioxide.”
Marked growth was obtained with this substance as the sole
source of carbon. Bills (26) has experimented with ethyl,
methyl, and other monatomic alcohols, upon the single-celled
animal Paramecium, and finds that all of these substances post-
pone the advent of starvation in the cultures, and “ may even
restore severely starved cultures to their former prosperity.”
Results apparently the same in purport were got by Camus
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(27), who gave four dogs a diet of alcohol and water only,
the alcohol being fed either plain or as absinthe. The average
duration of life after the beginning of the experiment on this
régime was about 37 days. Kochmann (28) also got the same
result. He found that when he gave rabbits 3.0 or 3.2 c.c.
of 10 per cent alcohol daily, and no food whatever, they lived
on the average 21.4 days after starvation was begun, while
the control rabbits which similarly were starved but got the
same amount of water daily as the others got of alcohol, lived
only 17.5 days. This result he explains as due to the protein
sparing action of the alcohol.

In a paper recently published, Richter (200) brings forward
new evidence of first-rate importance regarding the utilization
of alcohol as food. His experiments were made with the white
rat, extended over a relatively long period of time, and were
carried out with great critical care and accuracy. His tech-
nique was remarkable in several respects. In the first place he
succeeded, by training the rats early in their lives, in getting
them to drink the alcohol, indeed to make their entire fluid in-
take in the form of solutions of alcohol. By the use of gradu-
ated receptacles he measured accurately the daily alcohol con-
sumption, as well as the amount of standardized food ingested.
Records were made of the growth and of the activity of these
alcoholized rats, and compared with similar records for non-
alcoholized controls.

The results attained are stated in the following words (pp.
417-418):

“It was found that the white rat is able to utilize an 8 to
16 per cent solution of alcohol as its steady fluid supply, re-
placing isodynamic quantities of food without intoxication or
habituation effects, but with a definite decrease in spontaneous
activity.

“It was shown that the ability of the rat to digest such
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large quantities of alcohol without serious effects was due to
its high rate of metabolism. The amount of alcohol taken by
the rats was 5.1 to 7.8 grams per kilogram body weight. The
same amount for a man weighing 70 kilos would mean a daily
intake of 357 to 546 grams, or 0.450 to 0.688 liter, which is
above what can be taken in without intoxication effects. In
Atwater and Benedict’s experiments 1.03 grams per kilogram
body weight were given, which is one-fifth to one-seventh as
much as the rats received. When, however, the difference in
energy requirements between rats and man is taken into ac-
count, the doses taken by the rats and those given to man in
Atwater and Benedict’s experiments turn out to be the same.
This may be shown in another way by comparing the pro-
portion of the energy of the alcohol to the total energy in-
take in rats and man. The rats took 1.52 to 2.28 grams;
10.81 to 16.24 calories, or 22.0 to 28.8 per cent of the total
energy intake. Atwater and Benedict gave 72 grams per
day, that is, 511 calories, or 23.1 per cent of the total energy
intake, '

“ Tt was found in these experiments, carried on over a long
period of time, that rats which took alcohol ate from 16.9 to
35.6 per cent less than controls which drank pure water. In
spite of the fact that they ate so much less, they grew just as
rapidly and reached the same body weight at maturity as the
controls. Under conditions of nearly equal activity the energy
of the alcohol, calculated in calories per kilogram body weight,
exactly counterbalances the decrease in energy intake. The
conclusion was drawn that in the rat alcohol not alone replaces
isodynamic quantities of food in maintaining energy balance
as was demonstrated in man by Atwater and Benedict, but
also that it is used for growth and development.”

The final physiological interpretation of these accurate and
most significant results, has yet to be made. It is possible that
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the action of the alcohol is simply to increase markedly the
metabolic utilization of the other constituents of the ration,
notably protein, thus lessening the intake requirements of these
other constituents in order to maintain a given rate of growth.
But, whatever the interpretation, the value of alcohol as a food
can no longer be questioned.

Considered as a drug alcohol is essentially purely narcotic in
its action. For the most recent authoritative discussion of the
physiological and pharmacological effects of alcohol (29) and
(30) should be consulted. The notion formerly widely held,
that alcohol is a stimulant, has been generally disproved by
later and more careful physiological study. Its action on the
nervous system is depressant. While the action of alcohol
in considerable doses appears always to be depressant upon
such physiological functions of higher animals as heart-beat,
respiration, etc., there is evidence that it may act as a stimu-
lant to growth. This evidence is in part derived from studies
on plants. Puri (155) has recently shown that if ethyl alcohol
is added to the nutrient solutions in which barley seedlings are
grown, there is indication of a definite stimulating effect in
low concentrations. Pearl and Allen (156) have still more re-
cently shown that if canteloupe seeds are soaked for three
hours in solutions of ethyl alcohol of different concentrations,
germinated, and grown in the dark in distilled water, there is a
definite increase in growth rate in the alcoholized seeds as com-
pared with the controls, up to a limiting concentration of the
alcohol. Thus the percentage excesses in fresh weight of stems
and roots taken together, over the water control seedlings, were
for 2 per cent alcohol, 23.0 per cent; for 4 per cent alcohol,
13.6 per cent; for 8 per cent alcohol, 24.3 per cent; for 12 per
cent alcohol, 34.8 per cent; and for 16 per cent alcohol, 9.0
per cent. The results of this study are shown graphically in
Fig. 1.
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Like most other drugs, and indeed like most other chemical
compounds in general, alcohol in excessive doses acts as an
acute poison. With suitable care in the terminology of the
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Fic. 1. Mean fresh weight of seedlings of the canteloupe, Cucumis melo,
after complete growth under conditions of starvation, the seeds having been
soaked for 3 hours prior to germination in the indicated solutions of ethyl
alcohol (Pearl and Allen).

definition it may also be called a chronic poison, although much
of the evidence upon which it has been so regarded will not
bear critical examination. In this connection it should be
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noted that the careful experimental work of Friedenwald (31)
and of Whitney (32) has demonstrated that the toxicity of
alcoholic beverages is not simply proportional to their content
of ethylic alcohol, and must therefore be due, in part at least,
to constituents of these beverages other than the alcohol.
Taken altogether, the known actions of alcohol which have
been briefly enumerated suffice to establish its position as a
biologically significant element in the environment of man, and
therefore of great interest in the study of the problem of
evolution. At this point I wish to state, with the greatest pos-
sible clearness, that it is in this aspect alone of the alcohol
problem, so-called, that I am interested and shall discuss in
this volume. That the problem has also important and inter-
esting social and economic aspects is evident. But, as it seems
to me, these aspects of the alcohol question are outside the
possibility of profitable scientific discussion at the present
time. What actually is done by human beings about the social
phases of the alcohol problem is primarily and generally de-
termined by emotional and not by rational processes. Inter-
esting as this phenomenon may be to the student of animal
(or human) behavior it does not encourage any purely sci-
entific approach to the social problem of alcohol usage. For
science can rightly be said to be useful in relation to the con-
duct of human life only when its results are translated into
purposeful action, or at least have some chance of being so
translated. I can see no present indication that any scientific
result regarding alcohol is likely to have the slightest influence
upon legislative or other social action relating to the problem.
This seems to me to be certainly and completely true for the
United States of America. Yves-Guyot’s (33) illuminating
and entertaining account of French behavior regarding the
‘matter indicates that the case there differs only quantitatively,
not qualitatively. Shand (206), in an introductory discussion
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regarding England, indicates the existence of similar condi-
tions in that country.

But, on the other hand, it is interesting and useful for the
progress of science to investigate and discuss the purely bio-
logical aspects of the effects of alcohol. It is to these that the
present work will be wholly confined. I cannot prevent others
from making deductions from the data and results here ex-
hibited regarding the social problems presented by alcohol
usage; but I can, and do, in the plainest terms disavow all
responsibility whatever for any such deductions. I do this not
from any desire to avoid responsibility as such, but because,
in addition to the reason already set forth, I have an acute
realization, on the one hand, of the complexity of the social
problem presented by alcohol — of the number of unresolved
variables which play important réles in it —and, on the other
hand, of my amateur status in the field of sociology.

The purely biological study of alcohol in relation to evolu-
tion falls naturally into two main divisions. These are:

a. The racial or hereditary effect of alcohol.

b. The effect of alcohol upon the duration of life of the
individual.

This book deals primarily with the second of these divisions,
but one chapter will be devoted to a résumé of the present state
of knowledge regarding the racial effects of alcohol.

My own study of alcohol as an environmental agent began
more than ten years ago. The original papers dealing with
this work are (34) to (37) inclusive. A summary and digest
of the results will be found in Chapter VIII of this book. The
specific problem to which I addressed myself then was that of
experimental modification of the germ cells by this agent. The
domestic fowl was the animal experimented upon. Ethyl alco-
hol was administered daily by the inhalation method. The
birds to be alcoholized were placed in closed metal tanks
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in which the atmosphere contained alcohol vapor nearly or
quite to the point of saturation. For one hour the birds
breathed this atmosphere, and in this manner took into the
system a relatively large amount of alcohol. The quantity so
taken was in the neighborhood of a lethal dose. This was
demonstrated by the fact that, under the conditions of these
experiments, if the birds were left in the tank for 15 or 20
minutes over the hour they went into a state of coma, and as
other experiments showed, would die unless promptly removed
to the open air.

This daily treatment with alcohol was kept up with some
of the birds for a period of two and a half years. During this
time the birds were mated, progeny obtained, and a study made
of the racial effects. As already pointed out, this phase of the
matter is not the primary concern of the present discussion.
But at the same time that the racial investigations were in
progress careful observations were made regarding the effect
of the treatment upon the physiological economy and life dura-
tion of the treated birds themselves, and the results of these
observations may profitably be discussed here.

Let us look first at some of the immediate physiological
effects of the administration by the inhalation method of ethyl
(and methyl, since parallel experiments were run with this)
alcohol to fowls, after approximately two years’ habituation to
its daily intake in the manner described. These observations
have to do with respiration rate (respirations per minute) and
rectal temperature (in degrees Fahrenheit). They are set
forth in Table I. This table gives mean values only. These
averages undoubtedly understate the true differences between
the groups because they include all the observations, some of
which were made on cold days and before the apparatus for
maintaining a constant temperature for the evaporation of the
alcohol had been perfected. On such days the dosages, and in
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consequence the physiological differences, were reduced. By
“tanked controls” in the second line is meant birds which
were put for one hour in a tank precisely like the alcohol tanks,
but in which there was no alcohol or alcohol vapor.

This table shows that:

a. Those birds which, by long-continued daily treatment,
extending over periods varying from six months to two years,
have become thoroughly habituated to alcohol exhibit a slower
respiration rate than normal untreated birds of the same
breeds, the difference amounting on the average to 4 or 5 respi-
rations per minute. There appears to be no steady constant
difference between chronic alcoholists and normals in body
temperature.

b. The tanked control birds show no significant change in
temperature or respiration as a result of an hour’s sojourn in
an empty tank.

¢. On the contrary the birds which stay one hour daily in
a tank containing alcohol vapor exhibit marked and definite
changes in their physiological condition at the end of the hour.
These changes consist of a drop in temperature, amounting on
the average to nearly 11° F. in the case of methyl treatment,
and about half as much in the case of ethyl, and a coincident
increase in respiration rate, amounting on the average to about
ten respirations per minute, or a 50 per cent increase in the
ethyl, and to about four and one-half respirations, or a 25 per
cent increase in the methyl.

d. These immediate physiological changes are precisely the
same in kind and comparable in amount to those which have
been shown by Viltz and Baudrexel (38 and 39) to follow the
taking of moderate to large doses of ethyl alcohol by drinking,
in the case of dogs and men.

The results regarding duration of life unfortunately have to
be reported in two parts. Up to the end of fifteen months of
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the experimental treatment the mortality per cent exposed to
risk had been O for the alcoholists and 41.0 for their control
sisters. In commenting upon this heavy mortality among the
controls (more than half of which was due to roup) I said, in
1917 (35, pp. 167-169):

“Roup has existed in endemic form on the Maine Station
Poultry plant for many years, as on most other plants where
for experimental, or any other purpose, birds are brought in
from outside fairly frequently. Ordinarily it gives very little
trouble. Occasionally it will break out into an epidemic of
greater or less violence, always as a result of relaxation of some
routine sanitary or hygienic measure. During the course of
this alcohol experiment we have passed through a particularly
violent epidemic of the sort mentioned. This fact is reflected
in the large proportion of the deaths due to diphtheritic roup
or some of its complications. On account of this epidemic the
total mortality in the experiment must be regarded as abnor-
mally high. The remarkable thing is that during the fifteen
months covered in this report, i.e., to February 1, 1916, not a
single one of the treated birds succumbed to this disease,
though they were exactly as much exposed to contagion as the
controls. This is a surprising result. It seems impossible that
it can be due to any real increase in resisting power in the
alcoholic birds. A possible explanation is that the daily in-
halation treatment acts as a disinfectant of the air passages,
and the treated birds do not take the disease because its germs
are killed or greatly weakened before they have an opportunity
to get an effective foothold. It would be altogether premature
to draw any conclusion in regard to the matter until more ex-
tended data are at hand. At present I desire merely to put on
record the facts now available.”

At the time the first report was published (January, 1917)
the experiment had gone forward eleven months beyond the

20



THE PROBLEM

period covered in that report. It was then intended to publish
soon a further progress report covering the additional data.
But early in 1917 the United States entered the World War,
and I was drawn from experimental work into war service.
The records were continued by assistants till June, 1917, and
for the progeny through the next year. A second misfortune
in 1919 led to the destruction of all the records by fire. So
the net result is that I can only give an incomplete account,
from memory, of what happened in respect of mortality after
February 1, 1916, the end of the period covered in the pub-
lished report. The findings were, however, so striking that,
so far as mortality is concerned, the essential facts can be
stated with absolute definiteness. The alcoholized birds con-
tinued to live under the daily treatment, and finally in June,
1917, when the experiment was closed because of the war, the
survivors, which included all but one of those which had
started in the experiment with ethyl alcohol, were killed in
order that autopsy records of the organs might be obtained.
Meantime, all of their control brothers and sisters had long
since died.

The general result was perfectly clear. The animals alco-
holized daily over a long period far outlived their untreated
brothers and sisters. Their mortality rate was lower than the
normal at every stage of life. Incidentally the same thing was
true of their progeny, both in respect of prenatal and postnatal
chick mortality, as the following figures show:

Percentage mortality in first year of progeny of

(a) Alcoholized parents. Prenatal mortality ... 26.9
Postnatal mortality ... 10.6
(b) Untreated controls. Prenatal mortality ... 42.2
Postnatal mortality ... 36.9
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Precisely similar results regarding the effect of alcohol ad-
ministered by the inhalation method have been obtained by
Stockard (40) in his well-known studies on the guinea-pig,
as is indicated in the following statement from the memoir
cited:

“ A number of the guinea-pigs have now been treated with
alcohol fumes almost to a state of intoxication six days per
week for from five to six years. Few guinea-pigs in captivity
live so long a time. There were two males treated for over six
years, one of which lived to be more than seven years old. So
far as we know this is the longest life reported for a guinea-pig.
The treatment was continued with these very old animals, but
they were not used for breeding. In no case when the treat-
ment was begun on an animal over three months old could any
injurious effects on its general welfare or length of life be
discovered.” (Page 133.)

““A number of the treated animals have died and many
others have been killed at various times during the progress
of the experiment. Their organs and tissues have been care-
fully examined at autopsy and later studied microscopically.
All tissues have appeared practically normal, and none of the
various well-recognized pathological conditions occurring in
human alcoholism have been discovered. Tissues from animals
treated as long as three years have been carefully studied, and
the heart, stomach, liver, lungs, kidneys, and other organs
present no noticeable conditions that might not be found in
normal individuals. Alcoholized animals are usually fat, but
no fatty accumulation has been noted in the parenchyma of
any organ.” (Page 134.)

“Qur card catalogue contains the record of every death
that has occurred among the guinea-pigs since the beginning
of the experiments, and we may state in a general way that the
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mortality statistics for the treated animals are certainly as
good and perhaps slightly better than those of the control.”
(Page 137.)

Neither Stockard’s results nor mine, which agree in showing
either a reduced or at least no higher, mortality in alcoholized
animals than in those not given alcohol, can be directly trans-
ferred to human conditions. One important reason is that the
guinea-pig and fowls were given alcohol by the method of in-
halation, while man drinks alcohol and does not inhale it.
There can be no question that both the immediate and remote
physiological effects of alcohol are quite different according
as it enters the body through the walls of the stomach or of the
lungs. Alcohol taken by the stomach tends to upset the proc-
esses of digestion, and if continued over a long period of time
in any large amount, tends to derange all the metabolic proc-
esses of the body. No such deleterious effects follow upon its
inhalation. It is probably much more completely and quickly
absorbed when taken by the lungs.

Stockard and Papanicolaou (40) believe that the slowness
of absorption from the stomach is the factor of greatest im-
portance in producing the difference in the two methods. They
say (pp. 132-133):

“It seems to us, therefore, that the chief difference between
inhaling alcohol and drinking it into the stomach is that in the
first case the action of the substance on the animal system is
of shorter duration, lasting but little longer than the length
of the sojourn in the fume tanks — a short acute effect — while
alcohol in the stomach is gradually and continuously absorbed
for a considerable length of time, so that the animal’s tissues
are acted upon for hours after receiving the dose. Another
very serious phase of the stomach alcohol, aside from the typi-
cal intoxication effects, is its tendency to derange the animal’s
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powers of digestion and thus to cause very injurious results.
The inhalation method is accompanied by no such complica-
tions.”

This statement is not based upon any ad hoc physiological
or chemical experimentation by the authors. The first point
made seems possibly doubtful, in the light of the work of
Loewy and von der Heide (41) and of Carpenter and Babcock
(42) on certain aspects of the inhalation method of adminis-
tration of alcohol. Loewy and von der Heide experimented on
rats and guinea-pigs and found that considerable amounts of
alcohol are taken up by the tissues when it is administered by
inhalation. Curiously enough, when administered in this man-
ner, they found methyl alcohol to be less toxic than ethyl.
Thus the lethal dose (by inhalation) for rats lies between
3.054 and 5.785 with an average of 4.16 grams per kilo of body
weight for ethyl alcohol, while from 8.71 to 12.78 grams per
kilo of methyl were required to kill. Guinea-pigs are more
resistant. In hens Carpenter and Babcock found up to 5.67
grams per kilo of body weight after inhalation (this was not
a lethal dose). They found that the relative concentrations
of alcohol in the different tissues after inhalation were as
follows:

Blood . ......0 00 d0deoos i s 100
Heart and lungs ... .. .00 ius Eomes 86
Brainm .. ok s 0 D S 84
Kidnews . oo vt L nils S S 79
Alimentary tract . : <. s RNl et 78
Muscle: @ i iiiaee e iy ey e 78
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These results do not seem to indicate a merely temporary
or localized effect of inhalation of alcohol vapor, but rather a
widespread diffusion to all the tissues, from which complete
elimination is probably slow. Indeed Loewy and von der
Heide found that in the case of methyl alcohol given by inhala-
tion there was a definite tendency towards piling up in the
tissues (7.c., very slow elimination). Data on the elimination
of alcohol through the kidneys will be found in two recent
publications (154 and 157).

While the experimental results of Pearl and of Stockard and
Papanicolaou on longevity clearly cannot be transferred directly
to man because of the different modes of intake of the alcohol,
nevertheless they are not without indirect value in the discus-
sion of the human problem. They indicate, so far as they go,
that there is no inherently necessary, biologically deleterious
effect of ethyl alcohol in moderate doses upon duration of life,
however long continued and frequently taken, provided it is
administered in a manner which is not immediately and di-
rectly harmful physiologically. Or, put in the other way
about, the experimental results prove that ethyl alcohol can be
so administered to some living organisms as not to affect harm-
fully the duration of life.

These experimental results regarding the effect of alcohol
upon longevity were so widely different from the commonly
held opinions on the subject as greatly to excite curiosity
to investigate the problem with adequate human material.
There was in existence one careful study of human data bear-
ing upon the point, and in its results closely accordant with
the experimental findings upon lower animals. I refer to
Heron’s (43) discussion of the morbidity and mortality of
extreme inebriates.

1 This discussion of Heron's work follows, practically verbatim, my treat-
ment of the matter in “ Alcohol and Mortality ¥ in Starling's The Action of
Alcokol on Man, loc. cit. supra.
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Heron undertook a thorough statistical analysis of data
regarding 865 female inebriates, committed to Inebriate
Reformatories, between January 1, 1907, and December 31,
1909, the original data having been published by Branthwaite
(44) in his annual report. All of the 865 women dealt with
were heavy consumers of alcohol, in fact * extreme inebriates ”
in the literal sense of the words, as indicated by the facts:
(1) That they were committed to an Inebriate Reformatory;
(2) that they had, on the average, been convicted twenty-four
times before for drunkenness, and (3) had a history on admit-
tance of an average of 12.1 years’ prior duration of alcoholism.

One section of Heron’s memoir (pp. 17-25) is devoted to
the discussion of disease and mortality among these extreme
inebriates. He shows, first, that these women were distributed
as follows, relative to diseased conditions, on the basis of care-
ful physical examination:

No organic disease .......... 519 = 60 per cent
General debility .. ... dine 152 = JE At
Heart disease . . ... oo iie 13 =
SYPRINS. i bisiaos s s ohona e 33 =L & N

“Other causes ” (including 16
bronchitis, 10 cancer, 6
phibisie). . oo ko s b 88 = D

Potali 4 w08 o 865 = 100 | as

That 78 per cent of these drunkards, with an average alco-
holic history of the whole group of 12.1 years, should exhibit
no definite organic disease, when carefully examined by compe-
tent medical men, is an astonishing finding, and leads Heron
to a more particular examination of the matter. He first at-
tempts a comparison of the general death rate among women
committed to Inebriate Reformatories as compared with the
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general population of women. Taking the whole experience of
the Reformatories which includes 2,767 women under observa-
tion 24 years, he finds actually 39 deaths against 76.7 deaths
which would be expected if these women had had the same
death rate as the general population. Believing that inebriates
come, in general, from particular classes of the population, he
attempts a comparison on the assumption that the class from
which the female inebriates are chiefly drawn bears the same
relationship to the total female population as do general labor-
ers to the total male population. On this basis there would be
expected 171 deaths from 2,767 inebriates in 2} years. Ac-
tually, as before mentioned, there were but 39. More precise
data from one Reformatory (Langho) gives 13 actual deaths
from all causes against 12.5 expected.

By the same method of calculation the mortality from can-
cer and phthisis was investigated. Assuming the same death
rate as in the general population there would be expected in
2,767 women under observation 24 years 7.9 deaths from
cancer and 12.9 from phthisis. Assuming as before that the
class from which the female inebriates are drawn bears the
same relationship to the total female population as general
laborers do to the total male population, the expected deaths
from cancer would be 14.9 and from phthisis 34.1. The actual
deaths in the experience were 10 from cancer and 6 from
phthisis.

One point of detail which Heron notes is that since Inebriate
Reformatories were started in England there have been seen in
them but two “ very doubtful ” cases of cirrhosis of the liver.
This is interesting in connection with the well-known difficulty
of inducing cirrhosis of the liver in experimental chronic alco-
holism. Welch (45) says: “ Genuine cirrhosis of the liver has
not been satisfactorily reproduced by the experimental use of
alcohol.” Formad (46) found it in only 6 out of 250 autopsies
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of confirmed drunkards who had died from the effects of alco-
holism. He says (p. 235): “ My experience has since taught
me that cirrhosis with contraction of the liver is at least as rare
an affection in drunkards as it is in ‘teetotalers,” and the tra-
ditional ‘hobnail’ or ‘gin-drinkers’ liver is not diagnostic
at all.” There is an extensive literature on the relation of
alcohol to cirrhosis of the liver. It cannot be reviewed in full
or even listed completely in this book, because of limitation of
space. References 158 to 197 inclusive will suffice to put the
interested reader in contact with the original work of the last
twenty-five years in this field.

The general result of Heron’s treatment uf Branthwaite’s
data, so far as concerns mortality, is to indicate, on the whole,
that the mortality rate among these extreme inebriates is cer-
tainly no greater than that prevailing among the classes of the
general population from which they are drawn, and perhaps
is considerably smaller. What shall we say of this result, which
stands in such sharp apparent contradiction to the results of
other studies, even the most critical? Do Heron’s results
represent the real truth of the matter? Or is there something
overlooked, which partially or completely invalidates them?

I think there is a factor not taken account of, that may be of
importance in the interpretation of the results. It may be
put in this way: To what extent are Heron’s 865 inebriates the
end product of a stringent process of alcoholic natural selec-
tion? May they not have survived continued and excessive
addiction to be committed to a Reformatory only because of the
inborn possession of unusual physical constitution, capable of
withstanding without marked harm a deleterious agent which
long before eliminated their constitutionally less well-endowed
sisters? Heron recognizes this possibility, but his statement
(p. 19): “ To test this point completely we should require the
complete alcoholic histories of a number of women from the
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onset of alcoholism, but in the absence of such data it may be
said that an average duration of alcoholism of twelve years
lends little support to such a view,” obviously does not settle the
matter. Unfortunately I have no data of my own which are
decisive on the point, and I offer the above remarks in no sense
as destructive of Heron’s results on mortality. I merely wish
to point out that until the selection question is settled, they
cannot be accepted at their face value.

For a number of years the unexpected, but absolutely clean-
cut experimental results of Stockard and myself, and the
equally unexpected if not quite decisive results of Heron, re-
garding the influence of alcohol upon longevity, were many
times in mind. I had constantly before me the hope that some-
time there might be available some reasonably accurate sta-
tistical data for man bearing upon the problem in perhaps a
more general way than did those with which Heron worked.
This hope has now finally been realized. It is the purpose of
this book to set forth the results of the analysis of a mass of
unique statistical data regarding the influence of alcohol upon
longevity. While these records do not reach the highest ideal
which one might theoretically set for material with which to
investigate the problem, it is nevertheless true that they do
give with sufficient accuracy certain important information
which has hitherto been lacking.
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CHAPTER 11

THE MATERIAL

In the experiments with lower animals discussed in the pre-
ceding chapter there was available definite knowledge of all
the points essential for reaching a critically accurate conclu-
sion as to the influence of alcohol upon duration of life, in
the particular forms tested (fowls and guinea-pigs). The ex-
periments start with animals of known age, and of known and
uniform genetic constitution. They are kept in a relatively
constant environment, and given the same standard food of
known composition. They get a definite dosage of alcohol
each day throughout their lives. At the same time a group of
control animals of the same genetic constitution receive exactly
the same treatment in every respect but one, namely that they
get no alcohol at all. All the animals, both alcoholized and
control, are under observation every day. Their diseases and
everything else that may happen to them are known and re-
corded, at the time of the event. When they die their duration
of life can be accurately recorded, and the cause of death, or at
least the pathologic status of the body at the time of death,
can be determined by performing an autopsy and recording the
findings.

All these things together constitute an ideal set of circum-
stances for studying the problem critically. The records of
such experiments, if properly and accurately carried out, fur-
nish just the kind of material needed to answer the question at
issue. The case is entirely different when the attempt is made
to get a critical scientific answer to the question: What is the
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influence of alcohol upon the duration of human life? No
records exist which are comparable to those of an experi-
mental inquiry. It is impossible to submit human beings to
this kind of experimental study. Even if it could be done,
the duration of life of man is so great that the experimenter
would almost surely die before he had completed his observa-
tions on some of his individual subjects.

We are then forced, in approaching the human problem, to
make use of the statistical method of acquiring knowledge,
rather than the experimental. This being the case what one
would like would be statistics which would follow a consider-
able number of human beings throughout their lives. Such sta-
tistics would record the place and date of birth of each indi-
vidual, and the circumstances, social, economic and racial,
from which he came. They would further tell us of the time
of onset, severity and outcome, of all the serious diseases
and illnesses which the individual had in his life. In addition
to these things there would be recorded the individual’s occu-
pation throughout life, his social and economic status and his
habits, particularly with reference to the use of alcoholic bev-
erages. The data would be comprehensive enough to include
in sufficient numbers persons of all grades of drinking habits,
from total abstainers throughout life, on the one hand, to
chronic and confirmed inebriates on the other hand. Finally
the data would include detailed records of the individual’s age
at death, and of the cause of his death, as determined by au-
topsy. From such records it would be possible to construct
accurate life tables for persons falling within each defined cate-
gory in respect of alcohol consumption.

But it is clear that there are no official statistics in existence
of the sort described. The registration statistics of births and
deaths, in this or any other country, do not give more than
the merest fraction of the data outlined in the ideal require-
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ments of the preceding paragraph. Nor do census statistics.
Nor is there any hope that they ever will. Already the ex-
tremely meager and innocuous questions of the census enumer-
ator excite protests against the paternalistic prying of the gov-
ernment into the private affairs of the citizenry. A veritable
storm of opposition would follow upon any attempt to collect,
officially and generally, statistics about the personal habits of
the people.

There is a widespread belief that life insurance companies
have in their archives statistical records nearly, if not entirely,
fulfilling the ideal requirements of the case set forth above.
This belief, however, is based upon a considerable misconcep-
tion both of the theory and the practical conduct of the life
insurance business. The theory of life insurance is essentially
this: If an insurance company can bring about the participa-
tion in the enterprise of a sufficiently large number of persons
who, in respect of their health, constitute a fair random sample
of the population in general, the company can then figure out
with mathematical precision just how much money each person
will have to pay down at the time (or distributed over his
lifetime) in order to make possible the payment by the com-
pany of a stated sum to his heirs at his death. The statistical
basis of the enterprise is merely that, on the average, a fair
random sample of the population will show the same distribu-
tion of ages at death as does the general population from
which it is drawn. But the distribution of ages at death of
the general population is known to a high degree of accuracy
from the official mortality statistics of the country as a whole.
So then all that the life insurance company theoretically needs
to do is to make sure that its policyholders are, in respect of
their health at the time of entrance, a fair random sample of
the population as a whole. A margin of safety to guard against
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unforeseen contingencies like great epidemics, conflagrations,
etc., can be further provided in two ways, namely (a) by see-
ing to it, by medical inspection, that the policyholders at en-
trance are in some degree in a better state of health than the
average of the whole population, which result will be ac-
complished by the simple expedient of refusing policies to all
persons who are in a state of ill-health at the time of applica-
tion, or are otherwise medically bad risks; or (b) by “ loading
the premiums,” which means requiring the policyholder to pay
down somewhat more of his money in the form of premiums
than the strict mathematical theory of the case says is neces-
sary to enable the company to come out even at the end of
any fairly long period of years.

Now, as everybody well knows, life insurance companies do
both of these things. They safeguard themselves doubly. It
is right that they should. But there is one curious, and from
the viewpoint of the present study, important consequence of
this solid safeguarding of the financial position and future of
the company. It is this. If as a result of medical selection
and loading of premiums it is made certain that in the long
run the company never can lose money as a result of the mor-
tality of the insured (that is, of the policyholders already in
the enterprise) then it is in theory, and to a very large degree
in practice, a matter of entire indifference to the company what
either the habits or the health of the insured may thereafter be-
come. Nowadays there is nothing except proven fraud which
can void a life insurance policy. All companies tend to dis-
criminate, for example, against drinkers who apply for policies.
But any person who once has a policy may drink himself to
death in a week if he so desires and the company neither can,
nor in a broad statistical sense cares to, do anything about it.
Indeed for twenty years or more standard life policies have
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carried a clause permitting the insured to commit suicide if
he wants to, either immediately upon receipt of the policy or
after an interval of a year or two.’

In consequence of the general non-voidability of an insur-
ance policy once contracted, it results that the companies have
no need for and therefore keep no record of the habits or
health of the insured, generally speaking, except at the time
the policy is taken. It hence follows, from the point of view
of the present study, that it is impossible to obtain from the
generality of insurance records any exact information as to the
alcoholic habits of an individual during his lifetime. The
statement of the insured as to his alcoholic habits at the time
of application for a policy is of little value for two reasons. In
the first place the insured at entrance are apt to be fairly young
in average age. Even though they truthfully state what their
drinking habits are at that time, in many cases what may be
called their life habits are not then fully formed. A person at
20 may be a total abstainer and at 35 a heavy drinker. In
general, insurance companies will have no records of such facts
as these.

In the second place, since it is widely known that insurance
companies in some degree discriminate in the issuance of poli-
cies against the drinker of alcoholic beverages, there is an in-
centive to the intending policyholder to understate the facts
regarding his alcoholic consumption at the time of application.
Of course what the companies are really concerned to do is to
exclude the heavy, steady drinker, for the sound reason that he
is a poor risk, as will be shown later. The discrimination
against the moderate drinker is not, in fact, at all stringent
in most companies.

1 I remember many years ago of an insurance agent urging the personal
value of this suicide clause to me, as an inducement to buy a policy from him
rather than from a rival company whose contracts did not then contain it!
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But from the standpoint of exact scientific inquiry the in-
surance records can, in the nature of the case, be of but little
value. There are a few companies, notably the United King-
dom Temperance and General Provident Institution (46) in
England, which offer special financial advantages to total ab-
stainers in the purchase of insurance, who are then required to
state annually, if they would continue to enjoy their advan-
tages, that they have remained abstainers. The records of
such companies permit an examination of the mortality of the
insured divided into two groups, viz., abstainers and drinkers.
The latter class is obviously a heterogeneous one, including in
unknown proportions (a) truly moderate, and (b) heavy
drinkers. It is this fact, as we shall see in later chapters,
which is probably chiefly responsible for making the conclu-
sions drawn from such material in some respects misleading.
For suppose it to be the fact, for the moment, that the moder-
ate consumption of alcoholic beverages in no wise influences
duration of life, while heavy drinking distinctly shortens it,
then it follows that if there are included in the non-abstaining
section of the insurance experience a number of heavy drinkers
(as in fact it would seem that there are always sure to be),
the average duration of life in this section will be lowered, in
comparison with that in the abstaining section, in direct pro-
portion to the number of such heavy drinkers included. What
obviously is wanted is statistical material which will, first of
all, record the alcoholic habits throughout life, and also enable
a critical separation of moderate and heavy drinkers to be
made.

In order to get satisfactory data for the study of this prob-
lem it is plainly necessary to collect them ad hoc. This we
have done. The material so gathered forms the basis of the
present book.

The general features and history of the material (19 and
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49) have been described elsewhere. I shall follow that account
here, supplementing it with additional details where necessary.
The material was extracted from the Family History Records
of the Institute for Biological Research of the Johns Hopkins
University. These Family History Records consist funda-
mentally of elaborate and detailed original pedigrees, collected
by a staff of field workers working under my direction, and
under the immediate supervision of Miss Blanche F. Pooler.
The workers were especially trained here for this investigation.
In most instances they had in addition previous experience in
some form of social work, as well as general training in biology.
Some six years ago, at the request of the National Tubercu-
losis Association, and with its financial support at the outstart,
and that of the Russell Sage Foundation and the Common-
wealth Fund later, I began what was intended to be a compre-
hensive investigation of the factors involved in the etiology of
tuberculosis, with special reference to the genetic elements in
the case. The plan of the work, in outline, was as follows: It
was proposed to collect a large number of much more detailed
and elaborate family histories of tuberculous persons than any
that had hitherto been compiled, doing this by means of field
or social workers. These field workers visited the families of
individuals whom it was desired to investigate, and got by
personal interview the information to be set down in the his-
tories. Proceeding in the matter in an entirely objective way
and without preconceptions, it was felt to be essential to get
the most elaborate and critically exact records possible about
the environmental situation, the habits of life, the health his-
tory, the racial stock, anthropological characteristics, exposure
to tuberculosis, etc., of all the members of the family group.
The histories were, from the first, divided into two groups.
In one set the history starts with an individual, the propositus,
who is known to have clinically manifest tuberculosis. In the
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other set each history starts with a propositus who is definitely
known not to have tuberculosis in any clinically discoverable
form. The initial individuals for these two sets of histories
were obtained in the following ways. The tuberculous individ-
uals were taken at random (except for race stock) from among
those persons who were registered with the Baltimore City
Health Department as having active tuberculosis, under the
law which makes this a reportable disease; or from those
persons registered with Phipps Tuberculosis Clinic of the
Johns Hopkins Hospital. The non-tuberculous individuals
were taken at random (except for race stock) either from
among those persons who had, for some trivial offense (such
as, for example, playing baseball in a vacant lot, etc.), been
before the Juvenile Court and were known not to be tuber-
culous; or from patients registered at the General Dispen-
sary of the Johns Hopkins Hospital, and known not to be
tuberculous.

Starting from the propositus the procedure was the same in
both sets of histories. Through the work of the field workers
the family history of the individual was traced, both in re-
spect of the ancestry and their collaterals, and in respect of
descendants and their collaterals. The histories record in
every respect identically the same kind of facts in the two
groups. The only difference is that in the one case they start
with an individual known to be tuberculous, and in the other
case they start with an individual known not to be tuberculous.
The same questions are asked and the same facts recorded for
all the individuals in the family tree in both sets.

Every critical safeguard of the accuracy of the ultimate indi-
vidual records that we were able to think of was thrown around
this work. No material fact was entered in a history finally
until it had been corroborated by the independent testimony of
at least two persons acquainted with the individuals in ques-
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tion. The material has all been taken from one socially and
economically homogeneous group of the population of the
city of Baltimore and Maryland; namely, what might inclu-
sively be called workingmen’s families. By the employment
of field workers speaking a variety of foreign languages it was
possible to get representation in the histories of the different
foreign race stocks in about the proportion that they are repre-
sented in the total population of the city of Baltimore. In
this way there was no racial discrimination in the study. The
only exception to this is that the negro was not included, owing
to the difficulty — indeed impossibility — of getting reliable
genealogical information about negro families.

The elaborate records which were taken regarding the en-
vironmental surroundings of the persons in the histories dem-
onstrates that they may be regarded as forming a homogeneous
group in this respect.

Particular attention in the study was paid to the habits of
the individual relative to alcohol and tobacco. This was done
because of the possible significance of differences in these hab-
its as a factor in the etiology of clinical tuberculosis. The
workers were instructed to find out, in as great detail as pos-
sible, the drinking habits of the persons studied. In intro-
ducing this subject when talking with members of the family,
the workers explained and defended their interest in the matter
on the ground that alcohol might be a significant element in
the causation of tuberculosis, and that it was thought ex-
tremely important to find out whether this was so or not.
Neither the field workers nor the persons interviewed had the
slightest idea that the material so collected was ever to be
used to study the problem of the influence of alcohol upon life
duration. Because of the obviously reasonable nature of the
request for information on this point in connection with the
study of tuberculosis, it was usually given frankly and with-
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out hesitation, and without reservation or bias, so far as can be
determined by any checks it has been possible to devise.

The records so obtained have these significant characteris-
tics:

1. For each individual included in the statistics there is a
definite record, varying, of course, in different individual cases
as to the amount of detail included, regarding the kind and
amount of alcoholic beverages used, and the frequency or
regularity of such usage. If a person had the habit to take
four or five drinks of whiskey per day the fact is so recorded;
and similarly if a person of the Jewish faith took only a small
amount of wine weekly in connection with the observance of
the ritual of that religion, this fact is definitely recorded.

2. The habits as to alcohol usage at different periods through
life are definitely recorded. In the case of individuals still
living at the time when the records were taken, the information
under this and the preceding paragraph was usually obtained
by the field workers from the individual concerned and from
some other member of his or her immediate family. In case
the individual could not be reached by the field worker, be-
cause of recent migration, the information was derived from
two close relatives thoroughly acquainted with the life and
habits of the person in question. In case of persons who had
died before the inquiry was made, the information was ob-
tained from at least two of the close relatives, who again were
entirely familiar with the life of the individual in question.

These two items of information comprised in paragraphs 1
and 2 above sharply differentiate the present material from
anything available for the study of this problem in the records
of insurance companies, or indeed anywhere else, so far as is
known to the writer. They would seem to furnish the basis for
a more precise and detailed classification of the individuals in
the experience, regarding their alcoholic habits, than anything
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hitherto available. It is primarily due to this circumstance, in
my opinion, that the results obtained are in certain respects
different from those which have hitherto been obtained from a
study of insurance records.

Naturally such records cannot, in every case, have either the
comprehensiveness as to detail, or the precise accuracy, of
experimental laboratory records. We have tried, however, to
make them as accurate and detailed as is humanly possible.
All general statements such as “ moderate,” “ heavy,” etc., we
have endeavored to quantify and complete, by getting the in-
dividual’s own statement as to the amount meant by the gen-
eral term used in that particular case, and the kind of alcoholic
beverage or beverages generally used. With all such efforts
it was impossible to get definite information on this point for
many of the individuals included in the histories. The result
is that the numbers whose records finally passed our critical
standards are by no means as large as we should like them to
be. On the other hand, it is probable that for the numbers we
do have, the information as to drinking habits is more accurate
and comprehensive than any elsewhere available.

3. For each individual in the statistics, the age is definitely
known. In the case of individuals still living at the time the
record was taken, the recorded age is their living age at that
time. For persons who died before the record was taken, the
recorded age is that at death. Also, of course, the sex of each
individual is recorded.

4. For each individual included in the statistics the cause
of death was recorded, if the person had died and it was pos-
sible to obtain this information. In many cases the cause of
death given in these statistics is that recorded on the original
death certificate, from which our entry was copied. Where
the person had died outside of Baltimore, or for some other
reason it was not possible to obtain access to the original death
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certificate, the cause of death recorded is that stated to have
been the fact by some close relative. In these cases the state-
ment must, of course, be accepted with great caution. It
should be said, however, that a comparison of family state-
ments as to the cause of death with those made on the official
death certificates leads one to conclude that the former have
an unexpectedly high reliability. Besides the death record
great pains were taken to find out whether each individual, in-
cluding both the living and the dead, had at the time of the
record, or ever had had, any one of the following diseases:

Tuberculosis,

Heart disease,

Pneumonia,

Bright’s disease, or any other disease of the kidneys recog-
nized as such,

Cancer,

Insanity.

5. Records were made of the general social status and eco-
nomic circumstances of the families to which the persons in-
cluded in the records belong. The extent of this information
varies a good deal in the records. In some there are pages of
details as to the habits and circumstances of the family. In
other cases only the barest details on a few simple points could
be elicited. The codperative spirit of the people involved is
the determining factor on this point.

6. The racial origin of the individuals was recorded in as
precise and detailed a manner as the circumstances of the case
permitted. The population of a fairly old American city like
Baltimore, however, must obviously be to a considerable de-
gree racially mixed, and the best one can do is to make a record
of the different elements which have gone into the constitution
of the individual during a few generations past. In a com-
paratively small number of cases the families were genuinely
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ignorant of even their broad racial origins, having been so long
in this country. The only conscious selection anywhere prac-
tised in the collection of the material (except of course as to
whether the propositus had or did not have tuberculosis) was
in respect of race stocks. Families of different race stocks
(excluding entirely the negro) were chosen for study, in
roughly the proportion that these stocks wcre represented in
the population of Baltimore.

Having considered the method of collection of the material,
we may next examine some of its general characteristics, par-
ticularly with reference to racial composition, economic status
and magnitude.

The absolute numbers of persons belonging to the several
race stocks included are shown in Table I1. This table exhibits
as well the number of males and of females belonging in each
of three broad categories in respect of alcohol consumption.
The definitions of these categories will be discussed in detail
in the next chapter. Here it will suffice to say that, in the
sense here used, an “ abstainer ”’ is one who takes no alcohol;
a ‘“moderate ” is one who is in the habit of drinking in mod-
erate amount either occasionally or steadily, but never to the
extent of getting drunk; a “ heavy ” is a person in the habit of
getting drunk, either occasionally or frequently.

In Table II, the meaning of the rubrics as to racial origin is
as follows:

I. Scandinavian. Includes only persons of purely Swedish,
Norwegian or Danish origin, and mixtures in which these
stocks predominate.

II. German only. Includes only persons of purely Ger-
manic origin.

ITI. German and British. Includes persons from families
in which Germanic and British (as defined below) stocks were,
so far as could be determined, about equally represented.
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These were German-English, German-Irish, and German-
Scotch.

IV. German and other than British. Includes the following
mixtures of race stocks: German-French, German-Old Ameri-
can, German-Spanish, Russian-German, German-Italian, Ger-
man-Bohemian.

V. All other combinations involving German, and not pre-
ponderantly British. Includes the following mixtures: Ger-
man-Irish-French, German-Dutch-English-Old American,
German-Dutch-English-Scotch-French, Scotch-Cuban-German-
Irish, German-English-French, German-English-Italian, Ger-
man-Polish-Irish, Italian-German-Irish, German-Dutch-Eng-
lish-Irish.

VI. Slavonic. Including only persons of either Russian, or
Slovak, or Lithuanian, or Polish, or Magyar, or Bohemian
origin.

VII. Hebrew. Includes, first, persons of purely Hebrew
origin, including Russian, German, Polish, Rumanian and
Austrian Hebrews. In addition this class includes the follow-
ing combinations involving Hebrew as one element; German-
Hebrew-Old American, German-French-Hebrew-Old American,
Russian and German Hebrew, Austrian and Russian Hebrew,
German-Hebrew-English-Old American.

VIII. Englisk only. Includes only persons of purely Eng-
lish ancestry.

IX. Irish only. Includes only persons of purely Irish
ancestry.

X. Scotch or Welsh only. Includes only persons whose an-
cestry was purely Scotch or purely Welsh.

X1. Purely British combinations only. Includes the follow-
ing mixtures: English-Irish, Scotch-Irish, English-Scotch, Eng-
lish-Irish-Scotch, English-Irish-Scotch-Welsh.

XII1. Preponderantly British combinations. Includes the
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following racial mixtures: Irish-Scotch-French, German-
Irish-English-Scotch, English-Irish-French, English-Scotch-Old
American, German-English-Irish, German-Irish-Scotch, Ger-
man-English-Scotch, Dutch-English-Irish-Scotch, Dutch-Eng-
lish-Irish, German-English-Irish-Scotch-Old American.

XIII. Italian. Includes only persons of purely Italian an-
cestry.

XIV. Other Mediterranean. Includes the following groups:
Irish-Italian, English-Scotch-French-Old American, French,
French-English, Scotch-French, French-Irish, Dutch-French,
Dalmatian-French-Belgian.

XV. Old American. Includes persons born in the United
States about whose racial origin nothing could be learned ex-
cept that their ancestors had been long in this country. In
using the designation “ Old American ” for this group I fol-
low the example of Hrdlicka (266).

XVI. All others. Includes the following stocks and mix-
tures: Irish-Old American, Dutch-Scotch, Russian-Polish,
Dutch-English, Polish-Bohemian, Dutch-Welsh, German-Irish-
Scotch-Old American, Bohemian-Irish, Dutch-Irish, Magyar-
Bohemian, Polish-Irish.

In order that a clearer grasp of the meaning of the data of
Table IT may be had, Table III is next presented. In Table
III the absolute frequencies of Table II are reduced to percent-
age form, to show the proportionate number of persons of each
race and sex group in each of the three broad categories of
alcohol consumption.

This table is to be read in the following manner: Of the 798
male Germans in the experience 30.8 per cent were total ab-
stainers, 39.6 per cent were moderate drinkers, and 29.6 per
cent were heavy drinkers. Similarly of the 490 German fe-
males 69.8 per cent were abstainers, 27.8 were moderate drink-
ers, and 2.4 per cent were heavy drinkers.
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Taking the table as a whole it is seen that the percentage of
male abstainers varied from 8.7, in the case of racial group VI
(Slavonic), to 45.3 in the VIII (English), with an average for
the whole experience of 30.0 per cent. The Slavonic group is
a small one (286 males in total). They obviously retain in
this country their European drinking habits. The same is
true of Italian males (Group XIII). Leaving out these two
groups it is scen that there is relatively little variation among
the racial groups in the percentage of male abstainers.

The extreme groups in the proportion of males in the mod-
erate class are the same as for the abstainer class, but with
reversed position. The English (Group VIII) has the lowest
percentage of moderate drinkers, 23.8; while the Slavonic
group (VI) has the highest percentage, 69.6. The Italians
(XIII) are nearly as high. The average percentage of mod-
erate drinking males for the whole group is 42.6.

The lowest percentage of heavy drinking males is found in
the Hebrews (Group VII), with a figure of 8.3. The highest
percentage of heavy consumers is 35.6, found in both Group
XII (Preponderantly British combinations) and Group XV
(Old American). Of all males in the experience 27.4 per cent
were heavy drinkers.

Taking the data as a whole there is a greater approach to uni-
formity amongst the several racial groups, in respect of propor-
tionate distribution of males in the three categories of alcohol
consumption, than perhaps would have been expected. With
the few exceptions that have been indicated, the tendency
plainly is for the percentage values for males to cluster fairly
closely about the mean values. So far as the males are con-
cerned there certainly is no reason why the experience from
different racial groups should not be put together for statistical
treatment. No significant error will be made by so doing. The
few widely divergent groups are numerically not large.
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Turning to the females there is found, as would be expected
for several reasons, a greater degree of diversity between the
different racial groups in respect of drinking habits than among
the males. To begin with the absolute numbers involved are
smaller, a fact which in itself would tend to make the statisti-
cal ratios less stable. Quite apart from this factor, however,
it is probable that such influences as religious beliefs, home
conditions, and other social factors, tend to wider differentia-
tions in respect of drinking habits in females than in males.
The general economic and social status (in Baltimore) of an
Italian family and an American family of purely English origin
may be exactly the same so far as can be externally observed,
yet the drinking habits of the women of the two families be
totally different. The English family may be strict Methodists
and behave as such, while the Catholic faith of the Italians sits
as comfortably as an old coat upon their shoulders, without the
slightest suggestion that any member of the family, male or
female, should forgo the moderate drinking of wine with meals.

Kirby (67) notes, in a discussion of a series of 1762 admis-
sions to the Manhattan State Hospital for insane patients from
New York City, that alcoholic insanity is much more frequent
among the Irish than among Jewish or Italian patients. Since
alcoholic insanity has as its regular precursor heavy drinking,
his data are of some interest in the present connection. He
found in 336 Irish admitted that 20 per cent had alcoholic
insanity (what this really means is probably no more than that
of 336 insane Irish 20 per cent were admittedly or notoriously
heavy drinkers). Among 455 insane Hebrews only 0.6 per
cent were alcoholic, and in 123 Italian patients 5 per cent were
alcoholic. These figures disregard sex. Similarly disregarding
sex it is seen from Table II that of 344 Irish in the present ex-
perience 62, or 18 per cent, are heavy drinkers. Of the 277
Italians in the present experience 35, or just under 13 per cent,
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are heavy drinkers. Curiously enough Kirby notes that in
his group not a single Jewish woman had alcoholic insanity,
and in the 360 Jews in the present experience no woman is a
heavy drinker. While obviously a comparison between a sam-
ple composed of insane persons and a sample of the general
working class population cannot be pushed far, it is interesting
to see how racial habits in respect of alcohol roughly maintain
themselves under various circumstances.

Having exhibited the racial origin of the material in detail,
it will be desirable to consider it in broader categories in re-
spect of race, to the end that a more general view of this aspect
of the matter may be had. Table IV (on page 49) gives the
figures of Table II rearranged.

It is at once apparent from Table IV that a great majority of
the persons included in the experience are of either Germanic
or British origin, or have combined in them these two broad
stocks. That this would be bound to be the case in any large
sample of the working class population of Baltimore must be
evident to anyone acquainted with the history and present con-
dition of the city. This fact is brought out in relative figures

in Table V.
TABLE V

PERCENTAGES OF BroAD RAaciaL GROUPS AMONG ABSTAINERS, MODERATE,
AND HEAVY DRINKERS

Abstainers Moderate Heavy Totals
Racial Origin
Male |Female |Male |[Female | Male| Female|Male |Female
T To Yo %o % % %o %
Germanic. .......... 349 340 32.4 25.7|37.8 32.8| 34.6/] 31.5
Betaah: . cnanans 3200 33.2|21.0] 13.2|29.7| 32.8| 26.7] 27.2
Germanic and British
equally. ... ..on 11.1) 10.7] 9.1 6.4 )| 10.2| 10.4 | 10.0f 9.4
Mother. . .......ux 22.0| 22.1137.5| 54.7|224| 239 28.7f 31.9
Dotal: s 100 | 100 [100 100 100 100 (100 | 100
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It is seen that of the male abstainers 78 per cent are of
Germanic or British origin, or both. For the female abstain-
ers the figure is almost exactly the same (77.9). Nearly the
same percentages (77.7 and 76.0) hold for male and female
heavy drinkers. In the case of moderate drinkers, the propor-
tion of Germanic and British persons in our sample is smaller.
Only 62.5 per cent of the moderate drinking males, and 45.3
per cent of the moderate drinking females, belong to this
Germanic-British stock. The Slavonic, Hebrew and Italian
groups in the “ All other ” category of Tables IV and V con-
tribute many moderate drinkers.

Table VI, which is derived from Table IV, presents the dif-
ferences in drinking habits of the broad racial groups in a clear

manner.
TABLE VI

PERCENTAGES OF ABSTAINERS, MODERATE, AND HEAVY DRINKERS IN EAcCH SEX

Abstainers | Moderate Heavy Totals
Racial Origin
Male |Female [Male |Female |Male |Female [Male |Female

% %o A To %o To % o
Germanic........... 30.3] 72.4|39.8 244|299 3.2 100 100
Bl .. 36.00 81.8 | 33.5 14.4 | 30.5| 3.7 100 100

Germanic and Briticsh
L g R 33.4] 76.5| 38.6] 20.1]|27.9] 3.4 | 100 100
Allother........... 2. 46 .51 5.4 51.2121.3 2.3 100 100
Tolals: .. ..... 30.01 67.1 )| 42.6] 29.8 | 27.4] 3.1 100 100

The data of Table VI are shown graphically in Figs. 2 and 3.
The first fact which these data emphasize strongly is the sex
difference in drinking habits. The total abstainer and heavy
groups have each roughly about the same proportion as the
other of the total population of males. This relation holds
approximately for each of the four broad racial groups. The
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proportion of male moderates is somewhat, though not greatly,
larger than the proportion of either abstainers or heavy drink-
ers, in the Germanic and British groups. In the “ All other ”
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Fic. 2. The distribution of four broad racial groups in respect of drinking
habits. Males.

group the percentage of moderate males is more than twice as
great as that of either abstaining or heavy drinking males.

52

R e e T e



8.8

0
2
+
o
Females.
3
Ly
o
o
"1..
SRR
el |
Abstainer Heav
Per Cent Per Cent
Germanic British Germanic All
and Cther

British
Fic. 3. The distribution of four broad racial groups in respect of drinking
habits. Females.
53



ALCOHOL AND LONGEVITY

The female picture is quite different. In the Germanic and
British stocks the great majority (roughly three-quarters) of
the females are abstainers. About one-fifth are moderate
drinkers, and only 3 to 4 per cent are heavy drinkers. In the
“ All other ” group of females about the same proportion (2.3
per cent) are heavy drinkers, but the remaining females in this
group are nearly evenly divided between the total abstainers
and moderates.

Data at all comparable to these regarding drinking habits
in a sample of an American population are not numerous.
Those of Reed (50) are interesting. In 200 consecutive cases
of mental and nervous diseases, coming to him in his private
practice as a neurologist, 16 were children. The remaining
184 adults were distributed in respect of alcoholic habits as
shown in Table VII.

TABLE VII

ErED’s DaTta as To ArcoHoLIc HABITS

Males Females

Drinking Category
Absolute Per cent Absolute Per cent

Abstainers. .. ............. 22 26.8 79 77.4
Moderate. ......cvnvvecsns 47 57.3 21 20.6
BExcessive. . ...ococinivnn. 13 15.9 2 2.0

e || e s o e B 82 100.0 102 100.0

There is obviously a general similarity between the percent-
ages of Table VII and those of Table VI. The males in Reed’s
series show lower percentages of both abstainers and heavy
drinkers than does the present material, and a correspondingly
higher percentage of moderates. Probably he classed some
persons as moderates who would in the present work be placed
with the heavies, for reasons to be discussed in the next chap-
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ter. In the case of the females his percentage of abstainers is
higher than that shown by the present material, and that of
drinkers correspondingly lower. In considerable part the dif-
ferences between the two sets of percentages are probably to
be explained on the basis that this material undoubtedly is
drawn from higher social strata, on the average, than ours.
The differences are of just the sort that would be expected if
this were true. Reed himself believes that the proportion of
total abstainers in his material is larger than would be found in
the general population, and goes on to conclude that there is
as much justification for assuming that total abstinence predis-
poses to nervous and mental diseases as that moderate drink-
ing does.

There are some interesting data in the literature on the per-
centage of heavy drinking females found in different groups of
the population, which may be considered here. From Tables
IV and VI it is seen that, in the present material, out of 2164
females 67, or 3.1 per cent, fell in the heavy drinking class.
Furthermore it is to be noted from Table IV that in the present
material there are, all told, 912 persons in the heavy drinking
category, of which 67, or 7.35 per cent, were females. Mau-
paté and Nollens (64) report from the Asile of Bailleul, which
receives all the indigent insane women of the Nord, in 1085
insane women 84, or 7.84 per cent, who were inebriates. Hult-
gen (51) found among heavy alcoholics (delirium tremens,
alcoholic psychoses and similar cases) admitted to the Cook
County Hospital, that 4.1 per cent were women. This is the
lowest percentage he found anywhere in the literature, and in
his own experience. There is a form of selection implicit in the
fact that he is here dealing solely with a group of hospitalized
inebriates, which in this country might reasonably be ex-
pected to make his percentage lower than the 7.35 shown by
the present random sample of the general working class popu-
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lation. Etchepare (52) states that in the one insane asylum in
Uruguay there were as inmates between 1899 and 1908, 1984
insane women, of whom 52, or 2.62 per cent, were alcoholics
(heavy drinkers). He regards this percentage as abnormally
low, basing his opinion upon corresponding European data.
Minor (53), among 9760 cases of alcoholism treated at the
Moscow Dispensary (Ambulatorium), had 1288 women, or
13.5 per cent, between 1903 and 1908. This figure would seem
to compare reasonably with our 7.35, considering that prob-
ably the Russian population 20 years ago was in general much
more intemperate than any American city population in 1918-
20. In the 25 years 1886-1910 Petro (54) reports 5029
patients admitted to the insane asylum in Cuneo (Piedmont).
Of these 631 (including recidivists) were alcoholics. Thirty-
eight, or 6.02 per cent, of these 631 were women. Neglecting
the uncertainty about repeaters, this seems to agree quite rea-
sonably with our 7.35. In the present material there were
(see Table IT) 35 heavy drinkers among the Italians. Of these
3, or 8.57 per cent, were women. But 35 is obviously too small
a number to get a reliable percentage from, in such a matter as
this. Lombroso (55) quotes from an investigation by Amaldi
showing that in a total of 38,764 admissions (22,168 men and
16,596 women) to insane asylums in Italy, in the triennium
1909-1911, 6341 men and 751 women were alcoholics (heavy
drinkers). From these figures it appears that of the 7092
heavy drinkers 10.59 per cent were women, and of the 16,596
insane women 4.53 per cent were heavy drinkers. An insane
population is not, of course, properly comparable with a sam-
ple of a general population. The remarkable thing would seem
to be that the percentages in the two cases are as nearly of the
same order of magnitude as they are.

The social and biological forces which lie behind these dis-
tributions in respect of drinking habits are different in males
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and females. In the case of males there can be no question
that the pressure of the mores (Sumner, 60) in large American
cities was preponderantly towards drinking as a habit rather
than total abstinence, in the days before national prohibition.
This is reflected in the fact that in this material 70 per cent
of the males are drinkers, either moderate or heavy. At the
same time there has been, in the 60 odd years which in a sense
these statistics cover, an unquestionably increasing social pres-
sure against heavy drinking. * Getting drunk ”” has been more
and more frowned upon as a social pastime. In my opinion,
and it can only be an opinion, there has not been in Baltimore
any particular pressure of the mores against moderate drinking
as such, except from certain of the Protestant branches of re-
ligious faith, nor has there been any evident change in this
regard during the last 50 years. But the pressure against
heavy drinking, already spoken of, has in the main, I think,
been fowards abstinence rather than towards moderate drink-
ing. And furthermore there has been the steady pressure of
the so-called “ temperance” organizations, working chiefly
through certain church affiliations, against all use of alcohol
as a beverage. In Baltimore the effect of this latter factor
does not appear in general to have been great, and in the
particular social stratum of the population here dealt with,
may probably be regarded as nearly negligible in the case
of males.

If the above considerations are in any measure true it
would seem probable that the following relations are also true.
The group of male abstainers is probably composed broadly of

2 Whether this has changed appreciably since 1919 is a difficult question,
upon which I know of no data adequate to give an answer. My guess is that
it is, statistically speaking, still considered by young men more “ manly,” and
certainly smarter, to drink than not to. In any case the point need not
trouble us here, because the data in this book relative to alcoholic habits per-
tain almost exclusively to conditions prior to 1919.
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three classes of persons, as follows: (a) Those who do not
drink because of fear of the consequences; (b) those who do
not drink because they choose to conform to the pressure of
opinion, chiefly from family and church (Protestant), against
heavy drinking; and (c) those who simply have never had any
desire to use alcohol as a beverage. Class (a) may again be
divided into two categories. Of these the first group includes
those male persons who, knowing or believing that they have
a poor constitution, refrain from drinking because they fear
that alcohol will injure their health. They regard themselves
as weaklings, in greater or less degree, and fear enables them
to control their not too strong appetites (note in this connection
that Reed’s series of nervous and mental cases cited above
shows 26.8 per cent of males to have been abstainers). The
second category under (a) includes those male persons who
fear that they will not be able to control their consumption of
alcohol if they start drinking at all. They have, in short, a
horror, frequently based upon a sad family experience, of be-
coming chronic inebriates, and therefore abstain entirely from
alcohol. Classes (b) and (c), in the case of males, probably
include fewer individuals than class (a), but there is really
little existing basis for forming any critical judgment as to the
relative frequency of these several classes.

Moderate drinking males may, I think, fairly be regarded
as a normal, average group of men, whose health has always
been such as to give them no particular concern and who have
no misgivings about their power of controlling their appetites.
The outstanding feature about them would seem to be their
normal, average quality. They are not afraid of drink, or of
themselves, on the one hand, nor have they any abnormal or
pathological craving for pleasures of the senses, on the other
hand. They are, in short, as we experience them in daily life,
well-balanced people both mentally and physically. The bio-
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logical normality of moderate drinking has been discussed by
Kauffmann (56) and by Mercier (57).

Heavy drinkers are preponderantly probably somewhat
pathological persons, in the opinion of most students of in-
ebriety, They have a craving, regular or periodic, for an ex-
cessive amount of alcohol, which is only with great difficulty
ever controllable, and finally comes to be wholly beyond the
individual’s power to curb.

Becker (61) believes that the tendency to become a drunk-
ard depends upon an innate constitutional abnormality or de-
ficiency.

Astley-Cooper (62) gives the following excellent discussion
of the matter (pp. 14-16):

“ The following are the principal psychophysical defects and
peculiarities found to be present in greater or less degree in all
alcoholic inebriates, and on them their inebriety would seem
to depend.

“1. An incapacity to bear physical or mental pain or dis-
tress, or an abnormal degree of mental or physical hyperaesthe-
sia, or both. The consequence of such defect or peculiarity
is an abnormal need of immediate, adequate, and complete
relief of such mental or physical pain or distress at any and all
costs.

“2. Defective moral sense.

“ 3. Defective sense of responsibility.

“4. Intolerance or tolerance of alcohol, below or above
normal respectively. The intolerance is seen in periodic and
the tolerance in chronic inebriety.

“ 5. Defective realization and appreciation of his abnormal-
ities on the part of the inebriate, even when sober, which are
obvious to those about him, such defect being observable in a
great many persons of unstable mental equilibrium, who are
not insane, as well as in insane persons.
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“6. Defective inhibition, making resistance to any real or
fancied need, desire or impulse, abnormally difficult. Such
inhibition shows itself in relation to most of the affairs of
everyday life, and not by any means only in regard to alcohol
custom or usage, though such custom long continued increases
the defect.

“7. A generally defective mental equilibrium, showing itself
principally perhaps in want of concentration and attention, ab-
normal emotionalism, unreasonable likes and dislikes, unrea-
sonable and undue self-appreciation or self-depreciation, ex-
tremes of optimism and pessimism, cynicism and tedium vitae.

“ These defects and peculiarities are present in greater or
less degree in all pathological inebriates, though not always all
present in the same individual, and always in varying propor-
tions.

“ Perhaps the defect which varies most is the defect in the
moral sense. It is nearly always present in some considerable
degree, but may vary very greatly, and is one of the defects
which is always made worse by continued alcoholic abuse, and
which benefits very much under total abstinence and treatment
generally.

‘““We have now to consider what is the origin of these defects
and peculiarities, as such origin will also be the predisposing
causes of inebriety.

“ There can be no doubt that these defects and peculiarities
may be inherent or acquired, and it seems doubtful — very
doubtful indeed — whether pathological inebriety can exist
unless such defects and peculiarities inherent or acquired are
present, and it is equally doubtful whether such peculiarities
and defects with the exception, perhaps, of tolerance of alcohol,
can be acquired by careless and occasional drinking alone.”

Mott (63) in 1911 said: “I am satisfied that the majority
of our insane inebriates have become alcoholic because of con-

60



THE MATERIAL

genital defects or tendency to insanity and not insane as a re-
sult of alcoholism, and that the drunkenness which preceded
alcoholic insanity was merely the herald, the only obvious sign
of mental disorder.”

Rogers (58) says of inebriates that “ all possess an underly-
ing nervous and mental instability —a something that fails
them in times of stress, worry, and storm.” Williams (59) also
emphasizes the underlying biological abnormality of the drunk-
ard.

Many other authorities might be cited to the same purport.

In the case of females the preponderant social pressure has
been against any use of alcohol, I think, in the period covered
by these statistics. In total only 32.9 per cent of the women in
the present material have been drinkers, whether moderate or
heavy. This is as unquestionably a reflection of the mores
as is the reverse relationship among the males.

Among the abstaining females the same three classes may be
recognized as in the males. But the relative magnitude of
classes (b) and (c), as compared with (a), is probably larger
among females than among males, in the case of the long es-
tablished German and British elements of the Baltimore
population.

In the more recently immigrant “ All other ” group, com-
posed of Slavonic, Jewish, and Italian stocks, the case is dif-
ferent. Among these people there is much less social pressure
towards female abstinence. They are in general less American-
ized than the other racial groups, and still retain a large meas-
ure of European mores. It is not surprising to find among
them a slightly larger proportion of moderate drinking than of
abstaining females.

The question of the economic status and homogeneity of the
material will now be considered. It is possible to classify on
this basis 3912 of the 5248 individuals in the total experience.
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For the others the information on economic condition is either
lacking entirely (mainly as a result of refusal to furnish it to
the field workers) or is stated in general non-quantitative
terms, not capable of being reduced to the exact statistical
basis necessary here. The sample which is available, however,
is large and there is no reason to suppose that it is not random
in respect of the item under discussion, namely weekly income
in dollars.

Table VIII gives the distribution of the individuals in this
sample in respect of the income per week (in dollars) of tke
family to which they belonged, at the time the records were ob-

TABLE VIII
Economic STATUS OF FAMILIES
Y Abstainer Moderate Heavy
Family income
per week (dollars)
Absolute| Per cent| Absolute| Per cent| Absolute| Per cent1
0-9 40 2 22 2 13 2
10-19 202 11 215 15 131 19
20-29 507 33 589 41 244 35
30-39 561 31 311 22 189 27
40-49 247 14 139 10 67 10
50-59 126 | 63 4 23 3
60-69 2 0.1 36 3 4 0.6
70-79 24 1 42 3 12 2
80-89 e e 5 0.4 8 1
Tobals s fa L2 1799 90.1 | 1422 100.4 691 99.6

tained. This means some time between the latter part of 1919
and the first few months of 1922. This was a period of rela-
tively high money wages, following the gross inflation of the
war time. In consequence the whole scale of incomes shown in
Table VIII is undoubtedly considerably higher absolutely than
these same families, or others of the same general rank in the
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social scale, would have shown in pre-war times. This fact,
however, in no way invalidates the figures for comparison inter
se. The families represented by the frequencies in the first row
of Table VIII (income 0-9.99 dollars) were for the most part
receiving charitable aid.

The percentage distributions of Table VIII are shown graph-
ically in Fig. 4.
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Fic. 4. Frequency polygons showing variation in family income per week.
Solid line — abstainers; dash line — moderates; dotted line — heavies.

It is evident from the table and the diagram that there is
no great difference in economic status between the persons in
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the different drinking habit groups. This is the conclusion
which was reached earlier (3) from a similar examination of a
smaller sample of the material. The distributions of Table
VIII here are like those of Table XI of the study cited.?

A better understanding of the degree of differentiation which
exists between the three groups in respect of economic status,
as indicated by weekly family income, can be got from Table
IX, which presents the usual biometric constants derived from
the distributions of Table VIIL.*

TABLE IX
BioMmeTRIC CONSTANTS FOR FAMILY INCOME PER WEEK (IN DOLLARS)
Constant Abstainer Moderate Heavy
Mean income....... $32.11 + .20 $31.35 .26 | $30.20 =+ .35
Standard deviation.. ... 12,40 + .14 14.77 = .19 13.78 = .25
Coefficient of variation.. 38.6 =+ .5% 47.1 +=.7% | 45.6 21.0%

The average income of above $30 per week may at first
thought seem unduly high for a working-class population. By
reflection, however, any such illusion will be promptly dispelled.
These figures relate to urban families during the war, and im-
mediately post-war, period. Money wages were high.

Comparing the three groups, the statistical results are, in
general, of the character which probably would have been ex-
pected. The abstainer group shows the highest mean family

8 The meticulous reader will note that in Table VIII the 4 individuals set
down in Table XI of the former study as having a weekly income above $90
have disappeared. This is because a mistake was made, in the former study,
about the family to which these individuals belonged. The $90 was a monthly
and not a weekly income. They have been properly allocated here.

+ The reader unacquainted with biometric methods and terminology should
consult some elementary text-book of modern statistical methods, such as
Yule (65) or Pearl (66), for a discussion of the meaning of these constants.

64

-



THE MATERIAL

income per week, and the lowest variability in income, of any
group. The moderate group has a mean weekly income 76
cents less than that of the abstainer group, a difference not
statistically significant. The moderates, however, are signifi-
cantly more variable in weekly income, than the abstainers.
The heavy group has a mean family income per week which
is $1.15 less than that of the moderate group, and $1.91 less
than that of the abstainers. The first of these differences
is probably not significant statistically, and the second prob-
ably is. There is no significant difference in variability in
respect of weekly income between the moderate and heavy
groups.

It cannot be supposed, with any show of reason whatever,
that these small differences in family income per week can
possibly explain the differences in duration of life which will
presently be shown to exist between the three groups. What
Table IX shows is the essential likeness of these drinking
groups. The difference of just under $2 per week between the
heavy and abstainer groups in average incomes can have no
real significance in explaining the higher mortality of the
former, for the simple reason that an average family income of
$30.20 per week is a long way removed from poverty.

In summary, what I have tried to show in this chapter is that
we are dealing in this study with a reasonably homogeneous
mass of material, fairly representative of the white working-
class population of a large American city. This material has
been carefully and honestly collected. It is not so extensive
as one would like for a complete statistical discussion of some
points. Doubtless critics will point out other deficiencies.
Those that I know of I shall discuss in the appropriate places
in later chapters. But perhaps I realize more clearly than
most of my critics can, just how difficult it is to get trustworthy
data about the individual life histories of human beings, on a
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CHAPTER III

THE CLASSIFICATION OF THE MATERIAL

OsviousLy the first necessary step in the statistical treatment
of the material is to classify the individuals in respect of their
drinking habits. This is, on the face of it, a difficult thing to
do. Not only is a consumption of alcohol which is regarded by
one man as moderate looked upon by another as heavy drink-
ing, but in real fact it may be. There is great individual varia-
tion in susceptibility to ethyl alcohol among human beings.
Cadbury (68) describes a patient who regularly showed symp-
toms of intoxication on taking 2.85 c.c. of alcohol in 15 c.c.
of water. On the other hand consider such a person as the
famous Dr. George Fordyce, a distinguished eighteenth century
physician, public lecturer and scientist, of high repute in all
these fields. He was a Fellow of the Royal Society and of the
Royal College of Physicians, and a member of the famous
Literary Club to which Dr. Johnson belonged. For above
twenty years he maintained unswervingly the following daily
regimen (I quote from Timbs (69) pp. 288-289 — the facts
are well known and recorded in a number of other places):

“ At four o’clock, his accustomed dinner hour, he entered
Dolly’s chop-house, and took his seat at a table always reserved
for him, on which were instantly placed a silver tankard full
of strong ale, a bottle of port-wine, and a measure containing
a quarter of a pint of brandy. The moment the waiter an-
nounced him, the cook put a pound-and-a-half of rump-steak
on the gridiron; and on the table some delicate trifle, as a
bonne bouche, to serve until the steak was ready. This deli-
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cacy was sometimes half a boiled chicken, sometimes a plate
of fish; when he had eaten this, he took a glass of his brandy,
and then proceeded to devour his steak. We say devour, be-
cause he always ate rapidly as if eating for a wager. When he
had finished his meat, he took the remainder of his brandy,
having, during his dinner, drunk the tankard of ale, and after-
wards the bottle of port.

“The Doctor then adjourned to the Chapter Coffee-house,
in Paternoster Row, and stayed while he sipped a glass of
brandy and water. It was then his habit to take another at
the London Coffee-house, and a third at the Oxford, after
which he returned to his house in Essex Street, to give his lec-
ture on chemistry. He made no other meal till his return next
day, at four o’clock at Dolly’s.”

There, indeed, was a man!

Kabrel (70) discusses thoughtfully, but without definite
supporting evidence, the variation among individuals in suscep-
tibility and tolerance to alcohol, from the point of view of
dangerous habit formation, and concludes that because of
this variability it is impossible to regard any particular quan-
tity as a “safe” dose of alcohol. Becker (71), however,
reaches a somewhat different conclusion as the result of an
investigation of considerable originality and interest which he
carried out. He collected, mainly through physicians, detailed
biographies of 50 people — 28 men and 22 women from all
walks of life — all of whom were in their ninetieth year or
older. From the data as to the habits of these people Becker
calculated the average daily dose of absolute alcohol consumed
by each throughout life. He then argues that even the greatest
of these averages must be regarded as a non-toxic dose, indeed
well within the margin of safety, because surely there can be
no talk of an artificial cutting off of life by bad habits in the
case of persons who live to be 90 or more. The calculations
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were based upon the amounts consumed during the major por-
tion of the subjects’ lives, and not upon their habits in extreme
old age. Becker points out that it is reasonable to suppose
that whatever damage to the system was going to be done by
alcohol, would have been fairly well accomplished by the time
age 70 was reached. In 41 cases the information was suffi-
ciently accurate and detailed to be usable. Of the 41 persons
3 men and 4 women were total abstainers, and hence brought
down the average for the whole group. This average, based on
the whole 41, was 14.86 grams per diem of pure ethyl alcohol.
Becker concludes that so far as health and longevity are con-
cerned it is not in any way radical to suppose that at least 15
grams of alcohol (properly diluted and flavored, of course, as
normally in beverage alcohol) may be regarded as a safe daily
dose.

In attempting to classify persons relative to their drinking
habits, for the purpose of investigating the effect of such habits
upon health and longevity, there must first of all be some rigor-
ously defined concept as to differences in degree of consump-
tion. It will serve no particular useful purpose to contrast all
drinkers with total abstainers. It is precisely this error which
makes those insurance data on the problem, which would
otherwise be worthy of credence, largely nugatory. It implies
that the question to be answered is: Does drinking shorten
life? This is not the problem at all. This question is on the
face of it essentially a silly one, for the plainest of facts of
experience is that “ drinking ” is not a unique category. There
are many different kinds and degrees of drinking. What a
sensible person wants to know is whether all the different kinds
and degrees of drinking are prejudicial to health and longevity,
and if not, which ones are and which ones are not, and to what
extent for each of the different categories. Therefore in set-
ting the stage for a real scientific analysis of the problem the
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first requisite is to define as accurately as possible the different
categories of drinking habits which in fact exist.

As was promptly pointed out by my English critics (29) I
fell in some part into the error discussed above, in my first
treatment of the problem (49). I there grouped the individuals
into three categories in respect of drinking habits, as follows:

1. Total abstainers.

2. Moderate and occasional drinkers.

3. Heavy or steady drinkers.

These classes were then discussed as follows (pp. 243-244):

“The class ‘ Total abstainers ’ includes only such persons as
were known never to have used alcoholic beverages at all, even
in the smallest amounts. If any person occasionally took a
glass of beer, or wine, he went into the class of ¢ Moderate and
occasional drinkers.’

“The second class, ¢ Moderate and occasional drinkers,’ in-
cludes all those persons whose drinking habits, in the opinion
of family and friends, were very moderate in respect of amount
consumed and not entirely regular or steady in respect of fre-
quency. Here were included persons who ¢ took an occasional
glass of beer,” the labourer who at irregular and not too fre-
quent intervals took a drink of whiskey, or other spirits. The
person who made it a regular habit to take wine or beer with
meals, even though the amount so taken was never excessive,
was placed in the next higher class, the ‘ Heavy or steady
drinkers.” This was done on the ground that a steady daily
drinker, even in moderate amounts at any one time, consumes
in the course of a lifetime a good deal of alcohol. Furthermore,
there are in his life-history no periods measured in units of
time greater than hours, in which his system is not metabolis-
ing some alcohol. I realize fully that in placing the moderate
and temperate but steady daily drinker in the ‘ Heavy’ cate-
gory that I am going contrary to common opinion and the
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common usage of descriptive language. But I believe that the
classification here adopted is more nearly scientifically war-
ranted in an objective study of the problem than is that based
upon common opinion.

“The third class, ¢ Heavy or steady drinkers,’ includes all of
those whose habits are described by relatives and friends as
coming under either of these categories. It includes the drunk-
ards, on the one hand, and the steady daily drinkers who
never or rarew one time drink to such excess as to be-
come intoxicated.

In the second edition of the English Committee’s book Al-
cohol (29) the following remarks are made about this classi-
fication (pp. 141-142):

‘““ Naturally an investigator is entitled to group his data into
whatever classes he thinks appropriate, provided the definitions
of the grouping be unambiguous. We can therefore merely
express our regret that Prof. Pearl has adopted a method of
classification which deprives us of nearly all the benefit which
we had hoped to derive from his admirable material.

“We should not indeed have supposed that the most con-
vinced advocate of total abstinence would have maintained
that the occasional use of alcoholic beverages in a manner
qualifying for admission to Prof. Pearl’s second class would be
likely to shorten life to an extent capable of being statistically
demonstrated. Indeed the answer to such a question seems to
us of hardly any practical importance. The really serious
question, the one which, as we have pointed out, Assurance
data do not enable us to answer in any convincing manner, is
whether moderate drinking, using the word moderate in its col-
loquial sense, is prejudicial to longevity. Are a daily pint or
two of beer, or a daily bottle of claret, or a few glasses of whis-
key and soda per diem harmful? Prof. Pearl’s analysis, if we
have correctly interpreted his method of classification, throws
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no light at all upon this fundamentally important practical
point. His third class contains in unstated proportions those
who in general usage would be termed ‘ moderate’ and those
who would be termed ¢ heavy drinkers.’ ”

admit fully the force of this criticism, and because I do,
have in the present volume adopted a different classification,
presently to be set forth. At the same time I am not prepared
to admit that the logic behind the first classification was not
sound from a purely biological point of view. The real diffi-
culty with it arises from the fact that all men are not guinea-
pigs, and cannot be treated as if they were in a matter of this
kind. In short, in a matter in which the variables concerned
are longevity and alcohol, the problem is complicated by the
important role played in the case of man by factors not directly
and purely biological. For this reason it is my own opinion
(in which I do not ask anyone to concur) that carefully con-
ducted experiments with animals will in the long run produce
more reliable and trustworthy evidence as to the effect of al-
cohol, as such, upon duration of life as such, including human
life, than will any human data.

The classification upon which the material will be treated
in the present volume was drawn up expressly to meet the stric-
tures of the English critics. I am assured that it does so.
The present classification includes eight groups, as follows:

1. Abstainers.

2. Moderate drinkers in respect of the amount of alcohol
consumed, without specification as to the regularlt)r or fre-
quency of their drinking.

3. Moderate in respect of the amount consumed, occasional
as to frequency.

4, Moderate in amount, steady as to frequency.

5. Heavy in respect of amount of alcohol consumed, without
specification as to the regularity or frequency of drinking.
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6. Heavy in amount, occasional as to frequency, and ab-
stainers in the intervals between heavy drinking bouts.

7. Heavy in amount, occasional as to frequency, and mod-
erate drinkers in the intervals between heavy drinking.

8. Heavy in amount, and steady as to frequency.

As to these categories the following may be said. An ab-
stainer is a total abstainer who has never used alcohol in any
form. A moderate drinker is one who uses alcohol in any
form (beer, wine, or spirits), but in small amount at any one
time and never enough to become intoxicated. The persons
put in the moderate * steady ” category are those whose habits
are precisely of the sort described in the British Committee’s
report (loc. cit., p. 141): “ A daily pint or two of beer, or a
daily bottle of claret, or a few glasses of whiskey and soda.”
The moderate “ occasional ” class includes those who drink to
this amount, but not as frequently or regularly as every day.
The moderate “ unspecified ” class includes those of whom it
was definitely known that the amount consumed fell in the
moderate category, but regarding whom the record was in-
complete or indefinite as to frequency. The heavy class in-
cludes those persons who are positively known to have been in
the habit of getting drunk; either as an occasional spree, with
abstinence in the intervening periods (heavy, occasional, other-
wise abstainer); or with moderate drinking as above defined
in the intervening periods (heavy occasional, otherwise mod-
erate); or regularly and frequently (heavy, steady); or with-
out precise record of the frequency of intoxication (heavy,
unspecified).

I believe that this classification fairly meets the criticism of
the British report. Surely it is in accord with common usage
to call a person who gets drunk a heavy drinker. Also it is
common usage to call a person who drinks a little but never
gets drunk a moderate drinker. Obviously categories 2 and
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5 are products of necessity solely. They include those indi-
viduals for whom the information extends only to amount and
not to frequency.

It seems desirable to quote here a few of the original records
as to drinking habits in order that the nature of them may be
seen, and that the application of the classification may be un-
derstood. The following records are taken at random where
the finger fell after turning over casually bundles of pages of
the record book.

Case 33, No. 8. Male. Dead at 25 years of tuberculosis.
“Drank a great deal. Often intoxicated.” Classified as
Heavy, steady.

Case 55, No. 11. Male aged 59. ‘ Drank whiskey and beer.
Would get drunk 4 or 5 times during the year; other than that
would drink beer with his meals and whiskey occasionally.”
Classified as Heavy, occasional, otherwise moderate.

Case 71, No. 43. Male aged 38. “ Beer with meals, some-
times a little wine.” Classified as Moderate, steady.

Case 77, No. 20. Male aged 52. “Never drank steadily.
Goes on sprees about once or twice a year.” Classified as
Heavy, occasional, otherwise abstainer.

Case 82, No. 14. Female aged 35. “ Drinks beer at times,
mostly at holidays. Whiskey very little.” Classified as Mod-
erate, occasional.

Case 147, No. 11. Male. Dead at age 84. ‘ Drank beer
with his meals, one or two large glasses. One or two glasses
before retiring.” Classified as Moderate, steady.

Case 150, No. 23. Male aged 38. “Likes to drink and
drinks ‘right often.” Says he drinks a lot too. Drinks now
as much as he did before prohibition —says he can get it
whenever he wants it.” Classified as Heavy, steady.

Case 169, No. 10. Male. Dead at age 44. “ Began to
drink when 25 years old. Would sign a pledge for 3 or §
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years and when time would expire would go on sprees which
would last a week or 10 days.” Classified as Heavy, occa-
sional, otherwise abstainer,

Case 187, No. 6. Male. Dead at age 36. “ Drank beer,
wine and whiskey, or anything he could get; got drunk regu-
larly every Saturday and Sunday.” Classified as Heavy,
steady.

Case 209, No. 474. Male. Dead at 59. “ Began drinking
when 25 years old. Would go on sprees once a week or every
two or three weeks, but not so as to have to stop his work.
Has gone as long as 7, 8, or 9 days without drinking at all.
Did not use alcohol at all last 3 or 4 years of life.” Classified
as Heavy, occasional, otherwise moderate.

It is obvious that essentially the basis of the present classi-
fication is the same as that which we use regarding drinking
in everyday life. It is that of the immediate effect of the
drinking on the drinker. If a person drinks enough to get
drunk it is prima facie evidence that he is a heavy drinker.
In addition to its conformity to the actualities of life this basis
has the further advantage that the information obtained in the
way this was will be generally reliable. It only involves the
conceptual definition of intoxication. And in the class of
people with whom we are here dealing there is no doubt or
- reservation as to the meaning of “drunk.” They perfectly
well know when a person is drunk. They would have scant
courtesy for such a definition as that of Kelly (72), who ar-
gues that any person that takes any quantity of alcohol of
any dilution is ipso facto intoxicated, because alcohol is a toxic
substance. Such pedantry would only be a hindrance in any
attempt like the present one to determine scientifically the
influence of alcohol upon duration of life. The concept of
drunkenness upon which the present classification is based
is much closer to that stated by Charpentier (73) to have been
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the one long employed by the London police, namely “ A man
is drunk (in a police sense) if he is so under the influence of
alcohol as to be a nuisance or a danger to himself or others.”

The number of persons in each of the drinking categories is
shown in Table X.

TABLE X
FREQUENCY OF PERSONS IN THE SEVERAL CATEGORIES OF DRINKING HABITS
Males Females

Drinking Habits Per | Per Per | Per

Absolute| cent | cent | Ahsolute| cent | cent

as to | as to as to | as to

habits | sex habits | sex

Abstainers............. 926 | 100 39 1452 | 100 61

Moderate in amount:
Unspecified as to frequency...| 325 25 86 55 8 14
Oceagiongl, . oo ot st vt 439 33 54 367 57 46
SEeRAN. i e s S e 549 42 71 223 35 29
All moderate...........| 1313 | 100 67 645 | 100 33
Heavy in amount:

Unspecified as to frequency...| 409 48 92 37 55 8
Occasional, otherwise abstainer 30 4 04 2 3 6
Occasional, otherwise moderate] 105 12 96 4 6 4
Steady. .« . oo AR T 300 | 36 | 93 24 | 36 7
b1 B T T R Sl WD ) 845 | 100 93 67 | 100 7
i) ¢ Fl e e MR i 3084 e 59 2164 o 41

Approximately three-fifths of the total abstainers are women
and two-fifths are men. Two-thirds of the moderate drinkers
are men and one-third women. But among the moderate occa-
sionals men and women occur in nearly equal numbers. In
the moderate unspecified class 86 per cent are men. This
merely indicates the greater frequency of comprehensive in-
formation about drinking habits among the females. In all
the heavy drinking classes the sex distribution is about the
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same. Roughly 93 per cent of heavy drinkers in this experi-
ence are men.

Turning to the other columns of percentages it is seen that
among the moderate drinkers one-third of the men and over
one-half of the women are occasional as to frequency. Nearly
the same percentage of women as of men are moderate steadies.
Among the heavies the distributions of men and women are
surprisingly similar, so far as concerns the two occasional and
the steady groups. Exactly the same percentage, namely 36,
of heavy drinking men and heavy drinking women are steady
as to frequency.

We may turn next to the consideration of an important and
interesting phase of the subject. What of the persons who
change their drinking habits during life, in a definite, perma-
nent, and often radical way? Such persons constitute a special
methodological problem in the study of the effect of alcohol
upon life duration. So far as I am aware no attempt has been
made in previous work on the subject to deal with these per-
sons separately. The present records make possible a definite
segregation of them.

Table XTI presents the pertinent data about all persons in
the present record who definitely and permanently changed
their drinking habits in the course of their lives, up to the date
of the record, or to death.

The person who changes his drinking habits in a vacillating
manner really does not change them at all. The toper who
“swears off ” for a few days, or weeks, or months, or years,
and then resumes his heavy drinking, and repeats this perform-
ance again and again till he dies, simply has vacillation as an
integral part of his habits relative to drink, and is to be classi-
fied accordingly. We are concerned in Table XI with quite
another category of persons, namely those who change their
drinking habits, and stay changed.
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The first point to be discussed from this table is the relative
frequency of persons who definitely changed their drinking
habits in this experience. Out of 1313 moderate drinking
males (in Table X)) only 10, or 0.8 per cent, became total ab-
stainers. On the other hand 22 heavy drinking males out of a
total of 845 such persons in the experience became abstainers,
a percentage of 2.6, or relatively more than three times as
many as made the change from moderate drinking to total
abstention. This difference in the two cases is what would
be expected, I think. There is an enormously greater incen-
tive to stop heavy drinking than there is to stop moderate
drinking. One female, out of a total of 645 moderate drinkers
of that sex, became an abstainer, 0.2 per cent. One moderate
steady male reduced to moderate occasional out of a total of
549, again approximately 0.2 per cent. Among 301 heavy
steady male drinkers 21, or 7.0 per cent, changed to moderate
drinking. Taking the whole male drinking group together, re-
gardless of the degree of their drinking, there are in this expe-
rience 2158 persons. Of these 54, or 2.5 per cent, changed in
the course of their lives up to the time of the record, or of
death, from more to less drinking. This proportion will doubt-
less seem small. It almost certainly is, I think, an under-
statement of the case for the general population, and perhaps
is even for the working-class population from which the pres-
ent material is drawn. I do not feel sure, however, that the
latter point is true. The workingman is, I think, much less
apt to change his drinking habits in the direction of a reduc-
tion, in the absence of compulsion, than is the man in the
higher social and economic strata of society. Why should he?
As many writers on social and psychological matters have
pointed out, alcohol is one of the very few reliable sources of
the enjoyment which comes with the letting down of nervous
tension, which are available to the poor man. That he may,
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and too often does, abuse it is beside the point in the present
connection. If he has once become impressed with its re-
liability to produce what he regards as an enjoyable state he
does not lightly relinquish such a resource. Incidentally it may
be remarked that a striking confirmation of the truth of this
contention is afforded by the enormous prevalence of home-
brewing, wine-making, and distilling among the working-class
population of large American cities at the present time. The
wealthier and less irresponsible professional and business man
has more foresight than the workingman, statistically speaking,
and much more frequently, I think, convinces himself on ra-
tional grounds that a shift from more to less drinking is desir-
able, and acts upon this conviction.

Turning now to the consideration of changes in drinking
habits in the opposite direction, that is from less to more drink-
ing, the following relations appear. One male abstainer out of
a total of 926 such persons changed to a moderate drinker at
the age of 60, and 5 more abstainers, or approximately 0.5
per cent, changed to heavy drinkers at 30 years of age or over.
The smallness of these figures is mainly occasioned by the fact
of the age limit set in respect of changes from total abstention
to drinking. Obviously drinking must have begun in all drink-
ers at some time (age) or other. For reasons which will more
fully appear as we go on, I have made it a rule in dealing with
this material to regard the beginning of drinking under age
30 as the starting of a habit, rather than the ckange of a habit.
What the figures above cited show, then, is the number of
persons who, having been abstainers up to 30 years of age,
thereafter change their habits as to drinking. From general
experience of people and of life this proportion would be ex-
pected to be small, and so it is. In this group is one female,
who, having been an abstainer up to 40, then became a heavy
drinker,
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Of the 1313 moderate males 18, or 1.4 per cent, changed to
heavy steady in their habits. One female also made the same
change. Altogether there are 24 males out of a total of 2239,
or 1.1 per cent, who changed definitely from less to more drink-
ing as an habitual matter, under the specifications regarding
the material set forth above. This result again will seem too
small to some. I am confident, however, that it represents
substantially the fact, so far as the present material is con-
cerned. Furthermore it seems to be in accord with what is
known generally of the conservatism and constancy of habits
generally, when they are once firmly established.

We may next consider the age at which the change in drink-
ing habits occurred. Taking all persons together, both living
and dead at the time of record, it is seen that the 55 who
shifted from more to less drinking make the change at an aver-
age age of 41.4 years. The 26 persons making a definite shift
in the opposite direction, from less to more drinking, did so
at an average age of 37.8 years, or 3.6 years younger. With
such small numbers involved this difference probably cannot
be regarded as significant. Indeed, with the exception of the
last group in Table XI, the moderate changing to heavy drink-
ing, the striking thing is the closeness with which the average
ages of the different groups, at the time of making a change
in drinking habits, hover about 40 years.

When the dead are separated from the living in this experi-
ence the average age at which the change in drinking habits
occurred is generally higher in the dead. The only exception
is found in the group of heavies shifting to moderate drinking.
The general result on this point is that which would be ex-
pected. Those persons who were in general older when they
made a change in drinking habits would be likely to show a
greater mortality in the interval between that time and a later
fixed date (the time of the record) than would a group younger

84



CLASSIFICATION OF THE MATERIAL

at the start, for the simple reason that all specific death rates
increase with age after childhood is passed.

It is of great interest to examine the figures for the average
duration of survival after the change in drinking habits. Here
the data from those dead at the time of record will obviously
be first considered. Confining attention to these it is seen,
first, that the dead heavies who became abstainers at an
average age of 43.75 years survived, on the average, 14.8 years
thereafter, while the dead moderates who became abstainers
at 41.7 years survived only 11 years thereafter. The numbers
involved are too meager to warrant any definitive conclusions
about the meaning of this difference. Indeed it may be entirely
accidental. From Glover’s (74) life table for white males in
cities of the original registration states in 1910 it appears that
the average after lifetime (e.) at age 42 is 23.94 years, and at
age 44 is 22.57 years. Obviously 11.0 and 14.8 are much
smaller than these figures. One must not, however, rashly con-
clude that this difference marks an impairment of life expecta-
tion by the drinking prior to age 40, for the reason that the
group of “ dead before time of record ”’ persons are selected
because they died. Naturally their mean after-life time after
about 40 would be expected to be smaller than that of the gen-
eral life table. The only proper way in which to test the matter
is to use all the experience, including both those who died be-
fore the record was taken (D) and those who were living at
that time (L), and determine the true death rates (g-). This
I have done, by the standard actuarial methods described fur-
ther on, for the 33 persons in the two groups under discussion.
Naturally the results with such a small number cannot be any-
thing but rough, but they will be less misleading than the aver-
age survival values of Table XI. The observed g. values were
unexpectedly smooth with one or two exceptions. In view of
the small number of cases I have attempted nothing more than
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a graphical smoothing. The results are exhibited in Table XII.,
In this table are also put the corresponding g. values from
Glover’s life table cited above, in order that a comparison may
be made.

TABLE XII

Lire TasLE DEATH RATES PER 1000, For A GrOUP OF 33 PERSONS (OF WHOM ONE
waAS A FEMALE) wHO CHANGED FROM MODERATE OoR HEAVY DRINKING TO
ToTAL ABSTINENCE AT AN AVERAGE AGE oF ABoUT 40

1000 gz

Age

Observed | Smoothed Glover
30 6.5 6.5 7.22
35 6.8 7.0 9.73
40 15.3 8.0 12.10
45 9.3 9.5 15.18
50 10.3 12.0 19.17
D 11.4 15.0 26.93
60 0 22.0 38.51
65 0 30.5 53.66
70 37.0 42.0 74.20
75 62.5 57.5 105.46
&0 69.0 7.0 145.88

It is now apparent that so far from this group of individuals
having a heavier mortality than normal, as one might infer
from the average survival figures of Table XI, their death
rates at all ages from 35 on to 80 are distinctly lower than the
corresponding normal life table rates. Especially is the su-
periority marked after age 45.

The most interesting comparison in respect of the mortality
(or duration of life as one pleases) after definite and perma-
nent changes in drinking habits, will be that between the
group of 55 persons who changed from more to less drinking at
an average age of 41.4 years, with the 26 persons who changed
from less to more drinking at an average age of 37.8 years.
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The results of such a comparison, by the same method as has
just been discussed, are shown in Table XIII.

TABLE XIII

Lire TABLE DEATH RATES PER 1000, For (2) 55 PERSONS wWHO CHANGED FROM
More T0 LESs DrRINEING, AND (b) 26 PErRSoNS wWHO CHANGED FROM LESS
T0 MORE DRINKING

1000 gz
Age Changed to less drinking Changed to more drinking Glover
Observed Smoothed Observed Smoothed
30 3.8 5.0 35.6 10.5 .22
35 3.9 5.5 43.0 14.5 9.73
40 8.6 7.0 12.3 19.5 12.10
45 19.9 8.0 20.0 27.0 15.18
50 11.5 10.5 43.0 37.5 19.17
55 6.3 14.0 0 50.5 26.93
60 0 20.0 70.2 69.0 38.51
65 19.8 29.0 90.9 100.0 53.66
70 40.5 46.0 153.5 150.0 7420
75 115.9 65.0 250.0 210.0 105.46
80 81.6 o P R 145 88

The three smoothed columns of Table XIII are shown
graphically in Fig. 5.

The results shown in Table XIII and Fig. 5 seem striking, but
it must be remembered that the exposure to risk is small, and
in consequence the raw g. values are irregular, and too much
weight cannot be given to their indications. Whether we take
observed or smoothed values it appears, taking the figures at
their face value, that those persons who definitely reduced their
drinking (from more to less) in general enjoyed a definitely
lower mortality at all ages than did the comparable part of the
general population. On the other hand those who at some time
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in life definitely increased their drinking in general had a
higher mortality than did the general population. The effect
of reducing drinking upon expectation of life appears to be
just as marked in the passage from heavy to moderate, as it is
from heavy to abstention. This tends to increase one’s sus-
picion that the experience is too small to warrant definite con-
clusions. It is unfortunate that this experience in respect of
persons who definitely and permanently changed their drinking
habits is not large. But even as it is I think that the indication
afforded of the harmful effects upon longevity of heavy drink-
ing, and of the beneficial effects of a reduction of drinking is
interesting in a suggestive, if not a final way.

In the earlier work upon the material each of these persons
who changed their drinking habits was assigned to a single
drinking category, and included in the life tables for those
categories. In making these assignments account was taken of
all the available information about the person, and an attempt
was made to put him in that category which most nearly repre-
sented the average of his drinking habits over his lifetime.
But plainly it is more exact to leave these persons entirely out
of the life tables based on unchanging categories. This has
been done in the life tables presented in later chapters of this
book for unchanging drinking categories. As a matter of fact
no essential or significant difference was made in the result by
doing this. The number of changing persons is too small to
affect significantly the group results except in certain groups
which are themselves too small to warrant life table construc-
tion in any case.

In support of this statement Table XIV is presented. This
table shows the age distribution and status (living L, or dead
D) of the 81 persons under discussion, ranged under the
single drinking categories to which they were assigned on the
basis stated above.
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CLASSIFICATION OF THE MATERIAL

From this table it is seen that of the 325 moderate unspeci-
fied males in the experience, only 1 was derived from this group
in which the habits were changed during life. Of the 439
male moderate occasionals 8, or 1.8 per cent only, came from
the changing group and of the 367 females assigned to the
same category only 1 came from this group. Of the 549 mod-
erate steady males only 5, or 0.9 per cent, came from the group
under discussion. Of the 409 heavy drinking males unspecified
as to frequency 11, or 2.7 per cent, came from the changing

- groups.

So far these persons who changed their drinking habits obvi-
ously form too insignificant a proportion of the final single
drinking category group, to which they were assigned, to affect
sensibly the actuarial computations based upon those groups.
In the next two groups, however, which are the smallest in the
whole experience anyway, the case is different. Of the 30
heavy occasional otherwise abstainer males 16, or 53.3 per
cent, were persons who changed their habits during life, and
of the 2 women in this category 1 belonged to the changing
group. As a matter of fact, all that this means is that this
single category (and the one following it in Table X) was set
up primarily to take care of just the kind of history presented
by certain of the persons who changed their habits during life.
Of the 105 heavy occasional otherwise moderate males 24, or
22.9 per cent, were from the changing group, as was also 1 of
the 4 females in the same category. Since, however, the total
numbers in both of these heavy occasional categories are too
few to warrant separate life tables, no difficulty is created by
putting in these categories the changing drinkers.

Finally it appears that of 301 heavy steady males 13, or 4.3
per cent, came from the changing group, again a small pro-
portion.

It will further appear from data presented in a later chapter
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that the age distributions of these changing drinkers, as given
in Table XIV, are not essentially different from those of the
remainder of the persons in the single drinking categories to
which they were originally assigned.

But in the interests of meticulous accuracy, and to forestall
at least one of the innumerable criticisms certain to be directed
against any investigation of the effects of alcohol upon the
organism, all of these 81 persons who changed their drinking
habits have been omitted from the experience in the calcula-
tion of the life tables according to drinking categories.
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CHAPTER IV
ACTUARIAL METHODS AND CHARACTERISTICS
Methods

In the preceding chapters the nature of the material on which
this study is based, its mode of collection, and its classification
have been described in detail. It remains, as the final step in
the discussion preliminary to the exposition of the results, to
describe the actuarial methods used in the treatment of the
material.

As there has been alleged to have been some misunderstand-
ing of what I thought was a perfectly clear statement on the
point in earlier papers (75 and 76) on this material, I wish to
say categorically that in the construction of all the life tables
in this book, without any exception or reservation whatsoever,
the exposure to risk has been calculated on the basis of all the
persons in the experience belonging to the category under dis-
cussion, including both those living at the time of the record
and those dead at that time. Table XV shows the age distribu-
tion of the persons comprising the total experience, on whose
lives the actuarial determinations to be exhibited later were
made, and shows further whether they were alive or dead at
the time when the record was made. The ages stated are, In
the former case, those at the time of record, and in the latter
case at death.

The total number of persons shown in this table is 5246.
Two persons were unrecorded as to status (whether living or
dead). These bring the total to 5248, the same as that of
Table II supra.
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TABLE XV

SHOWING THE NUMBER OF PERSONS IN THE EXPERIENCE, BY AGE, SEX, AND
Status (WHETHER Livinc or DEAD AT TiME OF RECORD)

Age Males Females
in
years Dead | Living | Dead | Living
15-19 29 180 21 |\ 132
20-24 44 179 41 148
25-29 85 150 47 132
30-34 114 153 49 121
35-39 120 141 58 143
40-44 132 136 31 115
45-49 110 139 45 108
50-54 147 106 i 96
55-59 113 82 60 58
60-64 107 89 67 63
65-69 131 65 88 70
70-74 141 49 75 53
~ 75-79 108 30 81 33
80-84 75 18 41 18
85-89 40 7 34 7
9094 27 2 14 8
95-99 11 3 5 2
100-104 2 1 = Y
Age unknown 12 4 3 2
Totals 1548 1534 855 1309

The data of Table XV concerning the living persons in the
present experience are put in percentage form in Table XVI,
and for comparison the corresponding figures are given for the
living white population of Baltimore in 1920.

In the same way it is desirable to examine the age distribu-
tions of the dead in the present material. Table XVII gives the
percentage distribution of dead persons, and of the deaths of
white persons in Baltimore in 1910, for comparison. This is
taken as the year for comparison of deaths in the general popu-
lation, rather than any later year, because it comes nearer to
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TABLE XVI

PERCENTAGE DISTRIBUTION IN RESPECT oF AGE ofF (a) Totar Livine WHITE
PoPULATION OF BALTIMORE AGED 15 YEARS AND OVER IN 1920, axD (b) L1v-
G PERSONS IN PRESENT EXPERIENCE

Baltimore Present Material
Age
Males Females Males Females
15-19 11.6 11.9 11.8 10.1
20-24 13.2 13.2 11.7 11.3
25-29 13.3 12.9 9.8 10.1
30-34 11.8 11.2 10.0 9.3
35-39 10.9 10.5 9.2 10.9
40-44 8.9 8.8 8.9 8.8
45-49 8.3 7.9 9.1 8.3
50-54 6.9 7.0 6.9 .3
55-59 5.1 5.2 5.4 4.4
60-64 4.2 4.4 5.8 4.8
65-69 2.7 3.0 4.2 5.4
70-74 1.6 2.0 3.2 4.1
75-79 0.9 1.2 2.0 2.5
80-84 0.3 0.6 1.2 1.4
85-89 0.1 0.2 0.5 0.5
0094 0.03 0.05 0.1 0.6
9599 0.006 0.009 0.2 0.2
100 and over 0.001 0.002 0.07

the average absolute date of the deaths in the present material
than would any later year.

There are obvious systematic discrepancies between the per-
centage age distributions of the persons in this experience, and
the present white population of Baltimore, both in respect of
the living and of the dead. But plainly it is unfair to compare
this experience, covering three to five generations, with a
present-day general population, because in the last 75 years
the age distribution of the living population of Baltimore has
changed, chiefly as a result of the great industrial development
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TABLE XVII

PERCENTAGE AGE DistrRIBUTION OF DEATHS OoF WHITE PERSONS AGED 15 YEARS
AND OVER IN BALTIMORE, IN 1910, AND oF DEAD PERSONS IN THE PRESENT

MATERIAL
Baltimore, 1910 Present Material

Age

Males Females Males Females

15-19 3.0 3.3 1.9 2.5
20-24 4.3 5.1 2.9 4.8
25-29 5.4 4.9 BiS 5.5
30-34 Bl 5.2 7.4 5.8
35-39 7.5 5.2 7.8 6.8
40-44 6.8 5.6 8.6 6.0
45-49 7.4 6.5 7.2 5.3
50-54 8.8 i.1 9.6 8.8
55-59 08 8.1 7.4 7.0
6064 10.8 8.7 7.0 7.9
65-69 10.3 9.5 8.5 10.3
T0-74 8.0 10.3 9.2 8.8
15-7T9 6.4 9.3 7.0 9.5
80-84 3.4 6.0 4.9 4.8
&§5-89 1.5 3.4 2.6 4.0
90-94 0.7 12 1.8 1.6
95-99 0.07 0.2 0.7 0.6
100 and over 0.03 0.07 0.1 i

of the city. So then it is necessary to get at once another
basis of comparison.

Considering the shortcomings of official statistics the best it
has been possible to do is to determine for the entire popula-
tion of Baltimore, taking both sexes and whites and negroes
together, the average percentage distributions for the census
years 1830 to 1920 inclusive. The data for such computation
are taken from Howard’s (78) Tables 10 and 136. This
period of time'is roughly the same as that covered by the pres-
ent experience. The distributions are shown in Table XVIII.

The nature of the discrepancies between the present material
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TABLE XVIII

CoMPARISON BETWEEN THE AVERAGE PERCENTAGE AGE DisTrIBUTION OF LIiving
PoruratioN Axp oF DEATHS FOR (a) THE TotarL PoPULATION OF BALTIMORE
AT THE CEnsus YEArs FroMm 1830 1o 1920 INCLUSIVE, AND (b) THE ToTAL
PrESENT MATERIAL

Living Dead
General Present General Present
Age group population Family population Family -

of History of History

Baltimore material Baltimore material

2029 33.69 24 19 15.69% 9.3
30-39 25.9 22.1 16.1 14.6
40-49 18.6 19.7 15.6 14.5
50-59 11.9 13.5 15.9 16.9
60-69 6.5 11.4 17.0 16.8
70-79 ol | 6.5 12.8 17.3
80 and over 0.7 2.6 7.0 10.7

and the general population, averaged over a comparable period
of time, is clearly shown in Figs. 6 and 7.

The differences between the present material and the general
population are made plain by these diagrams. In respect of
both living and dead persons, the present material is in defect
in the earlier years of life, and in excess in the later years.

The reason for these discrepancies has been given much
thought and careful study. I have concluded, as the result
of thorough consideration of many different aspects of the
material, that these discrepancies do not mean, as might at
first be thought, that the present data are unreliable, or a bad
random sample of the working-class population. The differ-
ences arise, I believe, because (a) the material is composed
entirely of statistics in which the unit of collection is the fam-
ily, and not as in census or registration returns, the individual;
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and (b) family statistics in the nature of the case necessarily
differ in age composition from general population statistics.
The chief points of this necessary difference are two in num-
ber. They are:

(1) Family statistics tend always to show a deficiency of
young persons, both living and dead, as compared with the
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Fic. 6. The percentage age distribution of (a) the total living population
(both sexes and all races) of Baltimore, averaged for the census years 1830 to
1920 inclusive (solid line), and (b) the living persons at the time of record
in the present Family History material, averaged for the two sexes (broken
line).

general population of large urban communities, because no
young persons unattached to relatives (parents, etc.) ever ap-
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pear in the family statistics. On the other hand, a great many
such persons appear in the general population statistics of a
city, because they migrate in to work in factories, shops, etc.,
leaving their families behind in the country or in other cities.
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Fic. 7. Like Fig. 6, but for deaths.

(2) Family statistics tend to show an excess of old persons,
both living and dead, in comparison with general population
statistics, because they include an excess of parents, and
parents, as a class, live longer than the average duration of
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life of the whole population. This fact is shown in Table
XIX taken from Pearl (6).

TABLE XIX
MEean Ace AT DEATH oF PARENTS

‘Mean age of Mean age of :
father at mother at Authority and

death death comments

English Quakers 68.37 +0.31 | 67.95 = 0.33 | Beeton and Pearson (Bi-
ometrika 1:60, 1901):
parents of adult sons.

English Quakers 69.55 +£0.27 | 68.70 + 0.30 | Beeton and Pearson: pa-

rents of adult daughters.
Baltimore working | 69.83 +0.97 | 67.52 + 0.83 | Pearl (Am. J. Hyg. 3:78,
class? 84 (Jan.) 1923): parents
of non-cancerous per-
sons.!
Baltimoreworking | 63.51 +0.48 | 64.72 +0.52 | Pearl: parents of non-
class? tuberculous persons.?
Whitney family 68. 6L 072 | 0 s Unpublished data in this
laboratory.

1 Having the same age distribution as a group of persons dying of cancer.

2 Having the same age distribution as a group of persons dying of tuberculosis.

3 The “ Baltimore working class” group comes from [the Family Records from
which the present material relative to alcohol is derived.

The two peculiarities of family statistics which have been
mentioned appear to be entirely sufficient to account for the
differences of the present material from the general popula-
tion in respect of age distribution. The effect of these differ-
ences upon the actuarial constants will be discussed farther on.

Obviously if this excess of old and defect of young persons,
shown to exist in the present data, were in any degree un-
equally distributed amongst the several drinking classes, any
conclusions drawn regarding life duration in those classes
would be under deservedly serious suspicion of being invalid.
Is the probability greater that a young person will have been
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included in these statistics if he was an abstainer, for example,
than if he was a heavy (or a moderate) drinker? Is there a
greater probability that an old person will have been included
if he was a drinker (heavy or moderate) than if he was an
abstainer?

Clearly these, or any similar questions, cannot be answered
by the simple process of comparing the age distributions of
living and dead in the several drinking categories. Such a
comparison is futile. If alcohol has any influence upon mor-
tality, which is precisely the thing we are concerned to find out,
this fact will of itself affect the age distributions, and it will be
impossible to say what part of any observed differences are due
to alcohol, and what part to something else.

The inherent nature of the material suggests that the an-
swer to the questions propounded above is in the negative in
both cases, because the unit of collection of the statistics is
the family. Defining a family for the purpose of this discus-
sion as a father and a mother and their children, every person
included in such kinship groups is entered in the basic records
from which the present statistics are drawn, regardless of
what his or her drinking habits may have been. But, as al-
ready explained, it was impossible in practice to get informa-
tion as to alcohol habits about all individuals. This leads
us then to the really crucial question: Has the “ getting of in-
formation ” been differential in respect of age between the
several drinking groups?

In order to answer this question Table XX has been pre-
pared. This gives the percentage age distribution of all living
and dead persons in the first 18 Family Histories in the collec-
tion. In this table the material is divided into two fundamental
categories, namely (a) those persons about whose alcoholic
habits no information was obtained, and (b) those persons
about whose alcohol habits information was obtained. The
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category (a) therefore comprises those persons whose records
do not appear in the statistics of this book, while (b) includes
the persons whose records are in the present material. The
table includes the case histories numbered 1-5 and 7-18 in-
clusive, Case No. 6 being omitted because it concerns one of
the two negro families tried out as a test case early in the
Family History work, to determine whether negroes should be
included in the study. These histories are a random sample
of the entire material. They were taken as the basis of the
test merely because the requisite data had been extracted from
them for another purpose, and therefore the construction of
Table XX was much less laborious than it would have been
with an equally large random sample taken from some other

part of the series,
TABLE XX

PERCENTAGE AGE DISTRIBUTIONS, BY SEX AND VITAL StATUS, OF (2a) PERSONS
ror WHOM THERE 1S NO INFORMATION AS TO ArcoHoL, AND (b) PERsoNS
ForR WHOM THERE 15 sucH InvormaTioN. Botrm (a) AND (b) ARE TAKEN
FROM THE SaME Rawpom Samere oF Case Histories axp TocerHER IN-
CLUDE ALL PErsoNs 1IN THOSE HISTORIES

(a) Persons for whom thereisno | (b) Persons for whom there is
information as to alcohol information as to alcohol
Age Living Dead Living Dead
1]
Males |[Females| Males [Females| Males |Females| Males |Females
T % % % % % % T
20-29 283 1 318 1. 121 14.4 | 28.1 | 24.0 9.4 9.7
30-39 30.4 | 25.5 | 13.8 18.9 | 28.1 | 36.0 | 15.6 | 16.1
40-49 18.0 | 17.4 | 17.9 | 15.6 | 18.7 | 14.0 | 21.9 | 16.1
50-59 9.7 | 12.5 | 15.4 | 12.2 3.1 .1 328 5.3 9.7
60-69 7.4 7.5 1 16.3 16.7 | 18.7 | 100 ] 21.9 | 16.1
70-79 4.4 2.5113.0} 12.2 3.1 2.0 | 18.7 19.4
80-89 1.5 2.8 8.1 6.7 3.1 6.5
90-99 0.3 3.3 3.3 2.0 3.1 6.5
Totals 100.0 {100.0 | 99.9 |100.0 | 99.8 |100.0 {100.0 |100.1
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The distributions of Table XX are shown graphically in
Figs. 8 and 9.

It is evident from both the table and the diagrams that there
is no significant difference between the (a) and the (b) series,
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F1c. 8. The percentage age distribution of the living individuals in a random
sample, divided according to whether information was (males, dash line; fe-
males, dot line), or was not (males, solid line; females, dash-dot line) ob-
tained as to alcoholic habits.

in respect of the age distribution of the material. Having re-
gard to the absolute size of the samples (1018 individuals in
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total, 873 a’s and 145 b’s) the lines wind in and about each
other in such a manner as to indicate that the group for which
information was obtained as to drinking habits (which group,
of course, includes abstainers as well as drinkers) is a fair
random sample, in respect of age distribution, of the Family
History material as a whole. Such discrepancies as exist be-

Males = Alcohol
Habits kKnown

Percentage Frequency

Age
Fic. 9. Like Fig. 8, but for the dead individuals.

tween the present material and the general population, in re-
spect of ages of the living and dead, may be taken to be due,
therefore, to the inherent peculiarities of family statistics al-
ready described, and not to inadequate or biased sampling.
Turning now to the question of the actuarial methods used,
it should be stated first of all that in the life tables for the
several drinking categories presented in this book, those per-
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sons whose habits changed during life, as discussed in Chapter
III supra, have not been included in the calculations. Their
exclusion removes an insignificant fraction only of the total
material, and prevents any criticism on the ground that they
have been unfairly classified into single drinking categories.
All other persons except these ““changed habit ” individuals
are included in the life tables.

I deliberately wish here again to repeat, for the sake of
emphasis, what was said at the beginning of this chapter,
namely that all of the life tables in this book are based upon,
and include, both those persons living at the time of record and
those persons who had died prior to the time of record. The
present material is, therefore, from an actuarial point of view,
precisely comparable with, and essentially the same as, the
general experience of a life insurance company. If such a
company is ever justified in calculating a life table from its
own experience with its own policyholders, living and dead
(and I am not aware that anyone has ever denied the validity
of such procedure), then it is justifiable to calculate life tables
from the experience here under review. In one respect the
present material is actuarially better than that of any insur-
ance company, because here there is no necessity to correct
for “ lapses of policies ” (that is, withdrawal from the exposed
to risk group by reason of failure to pay premiums). Here a
person goes out of the exposed to risk group only because of
death.

In the actuarial computations the central death rates are
based on a five-year grouping of the raw data, the groups
being centered at 20, 25, etc., years to avoid any disturbing
influence of the usual tendency to concentrate on multiples of
five in the statement of age. The years of exposure to risk in
each quinquennial period were obtained as follows:
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5 (sum of living and dead for all years after end of

period).

-+ 4.5 (sum of persons living and dying in last year of
period).

-+ 3.5 (sum of persons living and dying in fourth year of
period).

—+ 2.5 (sum of persons living and dying in third year of
period).

-+ 1.5 (sum of persons living and dying in second year of
period).

-+ 0.5 (sum of persons living and dying in first year of
period).

The total deaths in each period divided by the years of ex-
posure to risk in the same period give the m. values, the central
death rates, from which g.’s (the life table death rates) were
obtained by the usual formula:

. 2m,
2+ m,

72

The g. values were graduated by standard curve fitting
procedures customarily used in this type of work. From the
g- values were computed in the usual way the other important
life table functions /- and é.. A discussion of the mathematical
methods used in graduating the raw values in the life tables
presented in this book is given in Appendix I. Being wholly
of technical interest it seems proper to make this disposition of
it rather than to encumber the text with it. The definitive life
tables were computed as of 100,000 persons entering the ex-
perience at age 30. The g.’s were actually computed from age
20 on. In the nature of the case, however, it would be unfair
to the abstainers to start the tables at age 20. The reason is
that the deaths prior to about age 30 include a number of per-
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sons who were actually abstainers up to the time they died,
but who, if they had lived, would have become drinkers and
passed out of the abstainer into one or another of the drinking
classes. The result is to make the abstainers’ death rates
spuriously high at the early ages. But a careful analysis of the
present material, backed by common-sense experience on the
point, shows that by the time age 30 is reached substantially
all persons who are ever going to leave the total abstainer
group and pass into a drinking group have already done so.
From age 30 on all groups are justly comparable in respect of
their mortality. The magnitude of the experience, in terms of
person-years exposed to risk, upon which the definitive life
tables of Chapter V are based, will be shown in connection with
cach such table.

The reader not familiar with the terminology of actuarial
work, or with the meaning of life tables, will do well to consult
some elementary discussion of this matter, such as that of the
present writer (66) or Henderson (77). The best available
detailed discussion of the theory of life table computation is
that of Glover (74).

Complete life tables are presented in Appendix II for the
following groups:

1. Abstainers — Male.

2. Abstainers — Female.

3. All moderate males (moderate occasional 4+ moderate
steady 4+ moderate, unspecified as to frequency).

4. All moderate females (moderate occasional 4 moderate
steady -} moderate, unspecified as to frequency).

5. All heavy males (heavy occasional, otherwise abstainer -
heavy occasional, otherwise moderate 4 heavy steady +
heavy, unspecified as to frequency).

There are too few heavy drinking females in the experience
to warrant the construction of a life table for them.
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Short tables have been constructed for certain of the
smaller groups, and their results will be presented in the text

of Chapter V.

The Mortality Experience of the Group as a Whole

It has been alleged by some critics of the preliminary papers
which have been published regarding this investigation, that
the material is not normal or representative. It has been said,
in effect, that the 5248 persons in this experience were indi-
vidually abnormal, and abnormal in such a manner as to lead
to wholly wrong conclusions as to the influence of alcohol upon
mortality. The only reason appearing in support of the alle-
gation of abnormality, has been that the results were not in
accord with the expectations, or the desires of the critics. In
short, because the preliminary results of the inquiry ran coun-
ter to the prejudices of some people, it is charged that the
material is abnormal, and that therefore the results are to be
dismissed as worthless.

In Chapters II and III a careful detailed description has
been given of racial, social and economic characteristics of
the group, and it was shown that in these respects there is noth-
ing which can be regarded as abnormal about the material. It
is, in so far, a random sample of the working-class population
of Baltimore. In the present chapter it has been shown that
the age distributions of the living and the dead in this material
differ from those of the general white population of Baltimore,
only in such manner and degree as is to be expected from the
fact that these are family statistics. It now remains to ex-
amine the actuarial characteristics of the group as a whole,
Are the characteristics of this group in respect to the age dis-
tribution of its mortality alike or different from those of the
general population, and if so by how much?
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It will be appropriate to exhibit first the magnitude of the
experience in actuarial units. This is done in Table XXI.

TABLE XXI

PErsON-YEARS ExpPosuRe 10 Risk IN THE PRESENT MATERIAL As A WHOLE
Person-years Person-years
exposure to risk exposure to risk
Paidial of males, in the of females, in
age 5 year age class the 5 year age
of which the class of which
central age is the central age
that given is that given
20 14,196.5 0961.5
25 13,044 .5 9,003.0
30 11,819.5 8,079.5
35 10,519.0 1,216.0
40 9,198.0 6,251.0
45 7,836.5 5,404.5
50 6,595.5 4,505.5
55 5401.5 3,814 0
60 4,351.0 3,191.0
65 3,387.0 2,517.5
70 2,439.0 1,789.5
75 1,477.0 1,128.0
80 860.5 611.0
85 446.5 311.0
90 191.5 115.5
95 76.5 36.5
100 13.5 4.0
Total 91,853.5 64,029.0

Clearly an experience which includes over 155,000 person-
years exposure cannot be lightly dismissed as too small to base
any conclusions upon.

For the material as a whole, without distinction as to the
several classes in respect of alcohol consumption, a life table
has been computed. It will not be necessary to present this
table in detail, because its only purpose is to enable a general
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comparison of the actuarial characteristics of this material with
other life tables. It will suffice for this purpose to present only
one of the life table functions. For this purpose the expecta-
tion of life has been chosen. The data are given in Table
XXII. For comparison the expectation of life at the same ages
for the total white population of Baltimore in 1919-1920 is
inserted from Foudray’s (48) tables.

TABLE XXII

CoMmPLETE ExPECTATION OF LI1FE 1IN YEARS, FOR THE TOTAL PRESENT MATERIAL
CompARED WITH THE WHITE PoPuLATION OF BALTIMORE, 1919-20

Males Females
Age
Alcohol Baltimore Alcohol Baltimore

22 40.75 40.64 45.02 42.72
27 36.69 36.67 41.04 39.03
32 32.99 32 .82 37.20 35.28
37 20 .54 29.03 33.45 31.41
42 26.32 25.30 2080 27.53
47 23.28 21.76 26.26 23.81
52 20.42 18.36 2285 20.13
57 17.74 15.18 19.58 16.75
62 15.22 12.27 16.49 13.62
67 12 .87 9.73 13.60 10.62
72 10.71 7.069 10.95 8.25
17 8.73 5.93 8.56 6.48
82 6.92 4.26 6.46 4 81
87 5.33 2.78 4. 74 3.08
92 3. 87 1.50 3.48 1.73

From the table it is seen that, so far from the present mate-
rial being in any respect a substandard group, in the actuarial
sense, it actually exhibits, in both sexes, a higher expectation
of life at all ages included in the table than does the general
white population of Baltimore. The amount of the excess ex-
pectation in the case of the males is insignificant in the earlier
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years, but increases relatively in the later years of the life
span. In the case of the females the excess is quite consider-
able throughout.

A significant excess in the expectation of life at advanced
ages in this material is precisely what would be expected from
the facts brought out earlier in this chapter, consequent upon
the circumstance that the basis of the present material is
family statistics. In fact a life table is only another way of
expressing these same facts, an excess of living persons at ad-
vanced ages caused by a relative preponderance of parents in
statistics for which the family is the unit of collection. But
the general trend of the expectation of life in the present mate-
rial corresponds reasonably to what is found in the Baltimore
white population, or to other general populations. The only
essential particular in which this material deviates from the
usual actuarial experience with general urban populations, is
in its higher absolute expectations at advanced ages, and the
reason for this discrepancy has been shown to be the family
basis of the statistics. This fact will be still further demon-
strated in the next chapter.

In view of these circumstances it is possible to proceed with
considerable confidence to the comparison of the several drink-
ing classes in respect of their mortality. The only caution
necessary is to remember that all the death rates beyond
roughly age 50 are absolutely lower (or the expectation of life
higher) than those which would be shown by a random sample
of a general population. The comparisons of one drinking
class with another will, however, be in no way affected by this
circumstance, and it is in these comparisons that the chief
interest of the investigation lies.
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CHAPTER V

THE MORTALITY EXPERIENCE OF DIFFER-
ENT DRINKING CLASSES COMPARED

WE come now to the central problem of this study, for the dis-
cussion of which all that has preceded has been simply prepara-
tory. The question at issue may be precisely put in this man-
ner: In what direction and to what degree does the duration
of life of moderate drinkers, as a group, differ from the dura-
tion of life of total abstainers, as a group, or of heavy drinkers,
as a group? Methodologically the proper way to proceed to
get an answer to this question is to censtruct life tables, by
standard actuarial methods, for groups of abstainers, of moder-
ate drinkers, and of heavy drinkers. As explained in earlier
chapters this is precisely what has been done in this investiga-
tion.

It is the purpose of the present chapter to exhibit the results
of this procedure. The detailed life tables are given in Ap-
pendix II. Here in the text only such digests of them will be
presented as are essential to a clear understanding of the con-
clusions to which they lead.

There is an extensive literature on the influence of alcohol
upon mortality, but the discussion of this may most profitably
be deferred until the results of the present study are before the
reader. Then the whole corpus of present evidence on the
problem can be dealt with as a unit.

The first comparison may well be between the three drinking
categories, taking all the material together; that is, comparing
abstainers with all moderates (moderate occasionals 4+ moder-
ate steadies + moderate unspecified as to frequency), and with
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TABLE XXIII
ExpecTATION OF LIFE, IN YEARS, IN THE SPECIFIED GROUPS OF MALES

Dif- Dif- Dif- White
ference | ference | ference | males
in favor | in favor | in favor | in cities
All of mod- | of mod- | of ab- |of O.R.5.
erates | erates |stainers| 1901
as com- | as com- | as com- | (Glov-
pared | pared | pared er's

with with with Table
abstainers| heavies | heavies 27)

Age | Abstain- All
x er moderate | heavy

30 36.34 36.75 28.57 +0.41 | +8.18 | +7.77 | 31.89
35 32.69 33.22 26.31 + .53 | 47.91 | +7.38 | 28.44
40 29.06 29.69 22.41 + .63 | +7.28 | +6.65 | 25.06
45 25.47 26.21 19.85 | + .74 | 4+6.36 | +5.62 | 21.78
S0 21.99 22.84 17.57 | + .85 | +5.27 | +4.42 | 18.56
55 18.64 19.60 15.51 + .96 | +4.09 | +3.13 | 15.51
60 15.49 16.56 13.61 +1.07 | +2.95 | +1.88 | 12.80
65 12.58 13.75 11.83 +1.17 | +1.92 | + .75 | 10.32

70 9.97 11.21 10.13 | +1.24 | +1.08 | - .16'| 8.20

75 1.71 8.96 8.45 +1.25 | + .51 | - .74 6.31
80 5.90 7.01 6.78 +1.11 | + .23 | — .88 4.78
85 4. 55 5.35 5.18 + .80 | + .17 | - .63 3.60
90 3.44 3.99 3.88 + .55 | + .11 | — .44 2.68
05 2.54 2.90 2.83 + .36 | + .07 | - .29 1.97

Person-

years

exposed | 21,594.0 | 43,011.5 | 24,371.0

to risk

in the

group

1 The differences in this column, from this point on to the bottom, are in favor of
the heavy drinking group as compared with the abstainers.
all heavy drinkers (heavy occasional, otherwise abstainers |-
heavy occasional, otherwise moderate + heavy steady -
heavy unspecified as to frequency). The life table function
chosen for the first succinct presentation of the results here
in the text is the expectation of life; that is, the mean after-
life-time of persons living at age x. Table XXIIT gives this
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TABLE XXIV
ExpecTATION OF LI1FE, 1N YEARS, IN THE SPECIFIED GROUPS OF FEMALES
Difference in | White females
Aen favor of moder-| in cities of
E Abstainers | All moderate | ates as com- | O.R.S., 1901
pared with (Glover's
abstainers Table 29)
30 37.63 40.95 +3.32 34.45
35 33.91 36.97 + 3.06 30.88
40 30.18 32.97 +2.79 27.30
45 26.50 29.03 +2.53 23.78
50 22.92 25.18 +2.26 20.28
L1 19.50 21.50 + 2.00 17.03
60 16.30 18.04 +1.74 14.05
65 13.36 14 .85 +1.49 11.34
70 10.74 11.99 +1.25 8.97
75 8.47 9.50 +1.03 6.95
80 6.57 7.38 + .81 5.25
85 5.04 5.62 + .58 3.99
90 3.1 4.18 + .41 3.02
95 2.76 3.02 + .26 Z2.25
Person-
years
exposed 41,449.0 20,900.00 g i
to risk in
the group

function at quinquennial years from 30 to 95, together with
differences for comparison, for the males in the present experi-
ence. Table XXIV gives the same data in the same way for
the females in this experience. The female table differs from
that of the males in the omission of the columns relating to
heavy drinkers. The experience of this category of females is
too small to warrant any attempt to calculate expectations of
life. Later on the significance of what material there is for
heavy drinking females will be discussed.

In both Tables XXIII and XXIV there is added at the end
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a column giving the corresponding value from Glover’s (74)
life table for white persons (male or female) in cities of the
Original Registration States in 1901,

The first point which strikes one in examining Tables XXIII
and XXIV is that, from age 30 on, the expectation of life of
the moderate drinkers, whether male or female, is higher at all
ages than the expectation of life of abstainers. In the males
the differences in favor of the moderates are probably for the
most part, or perhaps entirely, too small to be regarded as sta-
tistically significant, having regard to the errors incident to
sampling. In the females the differences between abstainers
and moderate drinkers up to ages 50 or 55, may perhaps be re-
garded as statistically significant. But, in any case, Tables
XXIII and XXIV certainly give no evidence that the expecta-
tion of life from age 30 on is in any degree impaired by the
moderate consumption of alcoholic beverages, as defined in this
book.

The relation between the moderate drinkers, the heavy
drinkers, and the abstainers, in respect of duration of life, is
shown graphically in Fig. 10 (for males) and Fig. 11 (for
females).

The amount of the excess, in mean after-life-time, of the
moderate drinkers over the abstainers, begins for the males
at a value of 0.41 year at age 30, and gradually increases with
advancing age to a maximum of 1.25 years at age 75. After
that age the difference drops again and amounts to only 0.36
year at age 95. In the females, the expectation of life at age
30 of the moderate drinkers is 3.32 years greater than that
of the abstainers. The difference between the two groups of
women in mean after-life-time becomes steadily smaller with
advancing age, reaching the value of 0.26 year at age 95.

The heavy drinking males have an expectation of life
markedly inferior to that experienced in both the other groups,
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Fic. 10. The expectation of life (e2) in years, for males falling in the
three drinking categories (a) abstainers (solid line), (b) moderate drinkers
(dash line), (¢) heavy drinkers (dot line). At the bottom of the diagram are
plotted the differences in years (a) between moderate drinkers and abstainers
(solid line), and (b) between moderate and heavy drinkers. Data from Table
XXIII.
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at the earlier ages. The greatest differences are between the
moderate and the heavy drinkers. At age 30 the moderate
drinkers have an expectation of life 8.18 years greater than do
the heavy drinkers. This difference diminishes with advancing
age, at first slowly, then more rapidly, and finally slowly again.
At age 75 the expectation of life of heavy drinkers is only 0.51
of a year poorer than that of the moderate drinkers, and at age
90 only 0.11 year. At age 69 the abstainer males and the
heavy drinking males in this material had precisely the same
expectation of life, namely 10.46 years. From that age on to
the upper end of the life span, the life tables indicate a some-
what superior expectation of life for the heavy drinkers as
compared with the abstainer. But the differences are absolutely
small, arising to a maximum of only 0.88 year at age 80.
The explanation of this seemingly paradoxical result that at
advanced ages the mean after-life-time of heavy drinkers is
quite as good as that of abstainers, or even a little better, prob-
ably is that the excess mortality from heavy drinking in early
life is selective in considerable degree. On this view the heavy
drinker who survives to age 70 has proved himself to be a
tough customer, not easily killed. He is presumably a sounder
person than is his abstaining brother who reaches the age of
70. For while the latter has had to withstand successfully and
survive only the ordinary environmental vicissitudes of life,
the former has not only had to do that much, but also to sur-
vive the effects of deleterious quantities of alcohol. Therefore
while fewer of a cohort of 1000 heavy drinkers, starting to-
gether at age 30, reach the age of 70 than attain that age from
a similar cohort of abstainers, those who do are presumably
superior persons constitutionally. The findings of Heron in
his study of female inebriates, which are described in Chapter
I, are of interest in this connection. Another point to be con-
sidered is that some extremely old, consistently heavy drinkers
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Fic. 12. The number of surviving males out of 100,000 starting together
at age 30, in the three drinking categories: (a) abstainers (solid line), (b)
moderate drinkers (dash line), and (c) heavy drinkers (dot line).

are known to be “refractory ” to alcohol. Follet (219) has
discussed this point. He describes a man, living and well at
age 85, who had taken large amounts of alcohol daily since
the age of 16. He was accustomed to get drunk twice a
week. Follet believes that the basis of such resistance to the
ravages of alcohol is to be found in an unusually sound inher-
ited constitution.
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The expectation of life é- is, in a sense, the most highly de-
rivative of all the functions of a life table. In particular the
values of this function are somewhat heavily affected by the
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Fic. 13. The number of surviving females out of 100,000 starting together
at age 30, in the three drinking categories: (a) abstainers (solid line), (b)
moderate drinkers (dash line), and (c) heavy drinkers (dot line).

always meager, and to that extent unreliable, data at the most
advanced ages near the upper end of the life span. On this
account it will be well to examine critically some of the other
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functions of these alcohol life tables before reaching final con-
clusions upon so important a matter. Let us therefore next
consider the survivorship function /.. This may be done
graphically. To this end Figs. 12 and 13 are presented. They

are the graphs of the values shown in Table XXV,

TABLE XXV

NUMBER OF SURVIVORS OUT OF 100,000 STARTING TOGETHER AT AGE 30, IN THE

Seecrriep Grours

Males Females
White White

males in females in

Age |Abstain-| AN | An | OFs [Abstain-| an | G4
x ers [moderate] heavy 1901, ers |moderate| 1901

Glover's Glover's

Table 27 Table 29
30 |100,000 {100,000 |100,000 | 100,000 |[100,000 |100,000 | 100,000
35 | 96,152 | 95878 | 93,719 | 95010 || 96469 | 97,423 | 95,714
40 | 91,995 | 91,496 | 85,767 | 89,415 | 92,715 | 94,662 | 91,156
45 | 87,328 | 86,642 | 76,391 | 83,050 | 88,491 | 91,493 | 86,013
50 81,914 | 81,084 | 66,034 76,028 83,526 | 87,660 80,325
55 | 75470 | 74,579 | 55253 | 67,744 || 77,499 | 82,832 | 73112
60 67,686 | 66,887 | 44,616 57,548 70,065 | 76,609 64,127
65 58,262 | 57,835 | 34,619 46,230 60,911 | 68,562 53,502
70 | 47,060 | 47428 | 25631 | 33744 || 49,926 | 58,368 | 41,168
75 34,375 | 36,025 | 17,891 21,902 37,466 | 46,102 28,205
80 | 21,332 | 24504 | 11,545 | 11,504 || 24,654 | 32,613 | 16,271
&5 10,518 | 14,169 6,484 4 580 13,475 | 19,691 1,137
90 3913 | 6420 2832| 1215 || 5691 | 9423 | 2219
95 965 | 2,018 | 851 182 || 1,639 | 3170 430

The close similarity between the life curves for the abstain-
ers and moderate drinking males is again clearly brought out in
Fig. 12. Up to age 70 there is only a slight difference between
the two curves. From that point on to near the end of the
life span the two curves diverge, that for the moderate drinkers

121



ALCOHOL AND LONGEVITY

lying above that for the abstainers, indicating a greater sur-
vival at those ages for the former group. Again there is no
evidence that moderate drinking as defined in this study, in
any significant degree impairs the survival of males practising
it, as compared with total abstainers.

At all ages from 30 on the survivorship line for heavy drink-
ers lies well below that of either abstainers or moderate drink-
ers. At a point between 58 and 59 years of age one-half of the
original 100,000 heavy drinkers starting together at age 30,
have passed away. But it is not until 10 years later (between
68 and 69) that one-half of the abstainers and the moderate
drinkers have died off. Clearly heavy drinking, as defined in
this book, definitely and seriously impairs life duration in
males.

Turning to the female curves (Fig. 13) the chief difference
to be noted is that the survivorship curve for moderate drink-
ers lies above that for abstainers at all ages from 30 on, indi-
cating again that moderate drinking, as defined in this study,
has had no deleterious effect upon life duration. On the con-
trary there are surviving at age 70, out of the original groups
of 100,000 each starting at age 30, 16.9 per cent more moder-
ate drinking females than abstaining females.

There are plotted in Fig. 13 (as a dotted line) the raw, un-
smoothed figures for the survivorship of the few heavy
drinking females. The experience is too small to warrant
graduation, as has already been pointed out, but the rough
values, so far as they go, unmistakably indicate the deleterious
effect of heavy drinking, as here defined, in the female just as
in the male.

The basic data upon which any life table is constructed are
the death rates at ages. Let us therefore next examine with
some care the g- values for these tables. Tables XXVI and
XXVII give a summarized statement at quinquennial ages.
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These tables are constructed on the same plan as Tables XXIII
and XXIV, but for mortality rates (1000 g-) instead of expec-
tation of life (éx).

TABLE XXVI

Lre TasLE DeaTH RATES (g.) PER 1000 Lire YEARs EXPOSURE IN THE
SPeCIFIED GROUPS OF MALES

Difference | Difference | Difference “{hlt’?

in favor of | in favor of | in favor of T H::

Age |Abstain-| Al All | moderates | moderates | abstainers gtﬁssﬂ
S e er  |moderate| heavy as com- | Aas com- as com- 19(}1 2
pared with [pared m:.rith pared with Glm'e;"s

abstainers | heavies heavies Table 27

30 7.54 8.14 | 11.19 | - 0.60"| + 3.05%| + 3.65% 0.47
35 8.33 8.85| 159 ]| - 0.52| + 6.714 | + 7.26 | 11.25
40 963 10.12] 20.67 ]| — 0.49 | +410.55 +11.04 | 13.54
45 11.62 12.09 26.31 - 0.47 + 14.22 + 14.69 16.12
50 14.61 | 15.01 32.42 - 0,40 4+17.41 +17.81 | 20.31
55 1907 19.26 | 39.02| - 0.19| +4+19.76| +19.95| 27.68
60 25.79 | 25.39 | 46.27 + 0,40 | +20.88 | +20.48 ] 38.15
65 36.03 | 34.21 | 5453 | + 1.82 | +20.32| +18.50 | 52.45
70 51.85]| 46.82 | 64.52 | + 5.03| 4+17.70 | 4+ 12.67 73.08
75 76.65 | 64.75| 77.35| +11.90| +12.60]| + 0.70 | 101.90
80 116.10 89.95 04 .79 + 26.15 4+ 4.84 =21.31 | 146.45
85 | 157.92 | 126.89 | 132.72 | +31.03 | + 5.83| -25.20] 204.53
90 214.80 | 179.00 | 185.83 4+ 35.80 + 6.83 — 28.97 | 279.06
05 | 292.17 | 252.51 | 260.19 | +39.66 | + 7.68| —31.98 | 374.58

! When the moderate group has a higher death rate than the abstainer the dif-
ference is marked — because it is in favor of the abstainer and against the moderate.

? The moderate group has lower death rates than the heavy group at all ages,
hence the differences are all marked +.

3 When the death rates for the abstainer group are lower than those for the heavy
group, the differences are marked +.

The death-rate curves of Tables XXVI and XXVII are
shown graphically in Figs. 14 and 15.

These most basic and trustworthy life table constants, the
age specific death rates, exhibited in the last two tables and
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TABLE XXVII

Lrre TapLe Deata Rates (g,) PEr 1000 Lire YEArs EXPOSURE, FOR THE
SPECIFIED GRrOUPS OF FEMALES

Difference in | White females
favor of in cities of
Age Abstainer All moderates as | O.R.S., 1901,
x moderate | compared with|  Glover's
abstainers Table 29
30 7.00 5.11 + 1.802 8.30
35 1.52 5.45 + 2.071 9.27
40 8.62 b.27 + 2.35 10.72
45 10.44 7.69 + 2.75 12.50
50 13.28 0.97 + 3.31 16.30
55 17.59 13.51 + 4.08 22 .42
60 24.05 18.93 + 5.12 31.35
65 33.711 27.15 + 6.56 43.60
70 48.02 39.42 + 8.60 63.13
15 69.01 57.36 + 11.65 88.85
80 99.24 82.78 + 16.46 130.93
85 138.04 118.17 + 19.87 183.99
90 192.02 168.69 + 23.33 248 09
95 267.10 240.18 + 26.92 330.76

1 Signs of the differences as in Table XXVI.

diagrams, show in the clearest possible manner the following
results: In the males the death rates for moderate drinkers are
slightly higher than those for abstainers from age 30 to age 55
inclusive, but, in my opinion, there is no statistically significant
difference in the specific death rates, in the range of age from
30 to about 70, between abstainers and moderate drinkers, in
this experience. In the same range of age the heavy drinking
group exhibits a markedly higher rate of mortality than either
of the other two groups.

After age 70 the death rates in an experience of this size
begin to lose reliability, just as they do in any life table, but
in heightened degree here, because of the meagerness of the
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data and their special character as family statistics. On this
account great significance cannot be attached to the fact that,
at the ages from 75 on the abstainers have higher specific death
rates, among the males, than either of the drinking groups.
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F1c. 14. The life table death rates (1000 g,) of males in the three drinking
categories: (a) abstainer (solid line), (b) moderate drinker (dash line), (c)
heavy drinker (dot line).

The result may mean what it seems to on its face, but the
evidence is not of sufficient magnitude to be in any way con-
clusive on the point.
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In the females the specific death rates at all ages from 30
to the end of the life span are lower in the moderate drinking
group than they are in the abstainer group. The differences
are relatively considerable at all of these ages.
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Fic. 15. The life table death rates (1000 g,) of females in the two drinking
categories: (a) abstainer (solid line), (b) moderate drinker (dash line).

Having now seen that the general results of the material
as a whole point unequivocally to the conclusion that, in the
group of people here studied, the moderate drinking of alco-
holic beverages does not impair life expectancy (or increase the
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TABLE XXVIII

Ace Srecrric DEatE RaTEs Axp ExpectaTioN or Lire ror MALES IN THE
SpecIFIED DrinkING CATEGORIES

Moderate Moderate Heavy Heavy
occasional steady occasional steady
Age Specific | Expec- [Specific | Expec- [Specific | Expec- [Specific | Expec-
x death | tation | death | tation | death | tation | death | tation
rate | of life | rate | of life | rate | of life | rate | of life
(1000 | (eg) | (1000 [ (e2) | (1000 | ((ez) | (1000 | (e2)
qz) qz) q.) 4z
32 0.4 | 34.86 6.2 ]| 38.34 1.3 | 34.32 11.6 | 27.82
37 10.4 | 31.47 6.8 | 34.51 7.9 | 30.54 16.6 | 24.60
42 11.9 | 28.10 80| 30.69 9.2 1 26.74 22,2 | 21.79
47 14.2 | 24.79 0.8 ] 26.94 11.6 | 22.98 28.2 1 19,34
52 17.5 | 21.59 12.5 | 23.29 15.6 | 19.37 34.4|17.18
57 22.2 1 18.54 16.6 | 19.80 22.0 ] 15.95 40.9 | 15.22
62 28.8 | 15.65 22.8 | 16.53 32.3 1 12.%81 47.8 | 13.40
67 38.2 | 12.98 a2.2 1 15.51 489 | 10.01 55.6 | 11.64
12 51.4 | 10.55| 46.2|10.80 | 75.2| 7.63| 65.0| 9.9
i 70.2 8.37 67.5 8.44 | 116.5 5.70 T1.5 5.12
&2 96.8 6.46 99.3 6.51 | 179.5 4.50 05.3 6.27
Person-
years ex-
posed to 12,337.0 19.911.0 3,307.5 9,387.5
risk in the
whoale
group

age specific rate of mortality) we may next turn to an examina-
tion of the data relative to the different special categories of
drinking habits. In Tables XXVIII and XXIX are ex-
hibited the age specific death rates at quinquennial points, and
the expectations of life at the same points. In Table XXVIII,
for males, these data are given for four groups differing as fol-
lows in drinking habits: (a) moderate occasional, (b) moder-
ate steady, (c) heavy occasional, including “ heavy occasional,
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TABLE XXIX

Ace Spectric DeEaTH RATES AND EXPECTATION OF LIFE FOrR FEMALES IN THE
SreEcFIED DRINEING CATEGORIES

Moderate occasional Moderate steady
Age
x Specific death | Expectation of | Specific death | Expectation of
rate (1000gz) life (%) rate (1000 ¢z) life (¢2)

32 4.0 37.84 5.9 37.85
37 4.2 33.56 1.1 33.98
42 5.1 29.27 8.6 30.20
47 7.0 25.04 10.8 26.54
52 10.5 20.99 14.1 23.03
57 16.7 17.20 18.1 19.68
62 212 13.79 24.2 16.54
67 44 1 10.86 33.0 13.63
72 68.8 8. 48 459 10.98
77 100.3 6.61 65.0 8.62
82 132.3 5.17 03 .4 6.59

Person-years

exposed to

S TES NES 11,364.5 7,185.0

whole group

otherwise abstainer,” and “ heavy occasional, otherwise moder-
ate,” (d) heavy steady. In Table XXIX, for females, only
the first two of these categories are included, because of the
infrequency of occurrence of any heavy drinking females in the
material. In these tables the values are not carried beyond
age 82, because of the paucity of data at the higher ages. In
computing the expectations of life, however, all available data
were used, and the exposure to risk figures at the bottom of
each table contain all persons in the category, including those
over 82,

Considering first the males, it is seen from Table XXVIII
that it is the moderate steady group which has the lowest age
specific death rates. At all ages except the last tabled (82)
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the ¢. values for this group are lower than those for any other
drinking category, including the abstainers. The persons in
the moderate occasional group show unexpectedly high age
specific mortality rates. They are even higher, age for age,
than those of the heavy occasional group up to, and including,
age 57, though the differences are not large after age 52. The
most reasonable interpretation of this unexpected and appar-
ently incongruous result is to be gained, I think, from the fact
that the persons in this group under discussion are essentially
abstainers, with only an occasional very moderate indulgence
in alcohol. Looking at them for the moment in this way, they
appear to be the worst moiety of the abstainer class from the
longevity standpoint. Their age specific death rates are higher
than those of the strictly abstaining group up to, and including,
age 57. The inclusion of this group with the moderate drink-
ers has the effect of making the ¢» values for the “ all moder-
ate ”’ class higher than they would be if that class included only
steady or regular moderate drinkers. If they were put in the
abstainer class, where they really belong, the male moderates
would then show lower death rates than the abstainers at all
ages, just as the females do.

The heavy occasional group resembles the abstainer group
fairly closely in its mortality rates up to the age of 57. There-
after its death rates are higher than those of the abstainers.
This suggests that an occasional heavy indulgence is probably
not serious in its effects upon longevity until middle life, when
it tends to become so.

The heavy steady group shows a bad mortality rate prac-
tically throughout, as would be expected. This group includes
the persons who, quite literally, drink themselves to death.
From age 72 on their rates are lower than those of the heavy
occasional class, but in both cases the experience at these ages
is too small to give any dependable rates.
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In the females, as shown in Table XXIX the age specific
death rates are lower in the moderate occasional group than in
the moderate steady group up to, and including, age 57.
Thereafter they are higher. Throughout the period covered
the rates for the moderate steady group are lower than those
for the total abstainer females (cf. Appendix Table 2). But
from age 67 on the rates for the moderate occasionals are
higher than those for abstainers.

Taking the material as a whole the highest expectations of
life throughout are experienced in the moderate steady group,
in the case of both males and females.

The general conclusion of the whole study up to this point is
plainly that this material affords no evidence to support the
view that moderate drinking in any way impairs the duration
of life, however measured. On the contrary moderate drink-
ers, and particularly moderate steady drinkers, show a small
but consistent superiority in longevity to any other class of
persons within the present material. Heavy steady drinkers
exhibit a definite impairment of life expectancy, as compared
with all other classes, over the age range where the experience
is sufficiently extensive to warrant confidence in the results.

With these definite and clear-cut results in hand, the task
remaining is, first of all, to see what can be done in the direc-
tion of finding a reasonable interpretation for them, supported
by definite evidence. The results are unquestionably novel.
So far as concerns the effect of moderate drinking, they run
counter to general preconceptions and prejudices. But these
preconceptions and prejudices rest, in some measure at least,
upon the not inconsiderable body of actuarial data in the litera-
ture of alcohol. Is this apparent contradiction real, or, on the
other hand, are the present results congruent with general in-
surance experience when properly interpreted?

To such matters as these the remaining chapters of this book

130



MORTALITY EXPERIENCE COMPARED

will be devoted. Before leaving the discussion of the life
tables, however, there are some other points regarding which
the data need to be put into the record. Throughout this book
reference has frequently been made to the fact that the present
material differs actuarially from the general population in the
way it does, when considered as a whole, chiefly because it is
a collection of family statistics, in which parents necessarily
occur in much greater proportion to the whole than they do in
any general population. It has been shown earlier that the
mean duration of life is higher in parents than in the general
population, as would of course be expected because in the class
“parents ” there can have been no deaths of infants, chil-
dren, or youths. But it is important to examine more particu-
larly into the actuarial characteristics of a large random
sample of parents in general, in order to see whether these
characteristics do or do not deviate from those of a general
population, in the same sense that the present material
used in the study of the effect of alcohol has been found
to. To this end Tables XXX and XXXI are presented at this
point.

These are life tables calculated for fathers as a group (Table
XXX) and mothers as a group (Table XXXTI). The data on
which the computations were based are derived from a collec-
tion of genealogical material in the archives of the Institute for
Biological Research of the Johns Hopkins University. The
records were taken from five standard, and critically compiled,
genealogical works (200-205). In extracting the data from
these volumes every individual and every family group was
taken down to the time (roughly in the eighties of the last cen-
tury) when persons still living began to appear in the records.
In other words, no material was used from these genealogies
involving families in which some of the persons in the family
were dead and some living. All persons in all families were
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TABLE XXX

Lre TapLE ror FATHERS (GENEALOGICAL REcORDS) AS COMPARED WITH
GeENERAL PorpuratioNn (GLOVER)

Death rates — Survi bes Expectation of | Difference
1000g; ik il life — °; in expec-
tation
A e
i White White White | {6 over
males males males SEnE
Fathers ORS. Fathers O.R.S,, Fathers O.R.S,, P?pula"
: .R.5. .R.S. 25
1901 1901 1901 Ry

30 1.68 | 7.99 |100,000 |100,000 | 41.10 | 34.88 | +6.22
35 3.31 | 9.32 | 98,806 | 95824 | 36.56 | 31.29 | +5.27
40 5.33 | 10.60 | 96,797 | 91,203 | 32.27 | 27.74 | +4.53
45 8.02 | 12.63 | 93,786 | 86,169 | 28.23 | 24.21 | +4.02
50 | 11.25 | 15.37 | 89,551 | 80420 | 24.44 | 20.76 | +3.68
55 | 15.00 | 21.18 | 84,049 | 73,704 | 20.88 | 17.42 | +3.46
60 | 20.41 | 28.59 | 77,183 | 65,224 | 17.51 | 14.35 | +3.16
65 | 28.83 | 41.66 | 68,636 | 55105 | 14.38 | 11.51 | +2.87
70 | 41.12 | 58.94 | 57884 | 43022 | 11.59 | 9.03 | +2.56

75 | 60.00 | 88.43 | 45502 | 30,030 | 9.07 | 6.84 | +2.23
80 | 89.00 |133.53 | 31,655 | 17,223 | 6.94 | 5.10 | +1.84
85 | 132.00 [191.76 | 18,179 7374 | 5.23 | 3.81 | +1.42
90 | 193.00 |262.78 | 7925 2138 | 3.26 | 2.85glaon
95 | 265.00 [349.71 | 2,288 369 | 2.79 | 1l aa

included without selection when all of them were dead, and
the records were complete. The data include, therefore, only
completed lives. In point of time they include persons of
American colonial stock living in the seventeenth, eighteenth,
and nineteenth centuries. In Tables XXX and XXXI the
parents are weighted with their fertility. In the present
connection this is believed to be the fairest procedure,
because the present material is composed of persons ex-
hibiting a fertility much above the average of the general
population as a whole. Fertility and longevity are known
to be correlated. But it should be said that life tables for
parents unweighted with their fertility do not differ signifi-
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TABLE XXXI

Lire TasLE ror MotHERS (GENEALOGICAL REcorDs) As COMPARED wITH
GENERAL PoruLaTiON (GLOVER)

I Death rates — : Expectation of | Diffe

1000g, Survivors — I, fife—1, iﬂ‘i;;:;f
tation

A.fe White White White | (&) owir
males males males genera

Fathers | o g, | Fathers | g r 5, |Fathers| 5 5. |population.
1901 1901 1901 Years
30 4 24 7.72 | 100,000 | 100,000 39 .89 36.42 +3.47
35 103 8.39 | 97,168 096,053 | 35.98 | 32.82 | +3.16
40 9.06 9.31 93,160 91,944 32.42 29.17 +3.25
45 9.34 | 10.63 | 88,921 87,535 | 28.84 | 25.51 | +3.33
50 9.40 1537 24 845 82,565 25.11 21.89 +3.22
55 11.60 | 18.69 | 80,707 76,480 | 21.27 | 18.43 | +2.84
60 16.50 25.06 15,555 68,689 L1.58 15.23 +2.32
65 26.20 | 36.41 68,299 59,288 14.15 | 12.23 | 41.92
70 41.60 | 53.69 | 57,992 47,648 | 11.21 9.59 | +1.62
75 64 .30 80.39 44943 34,325 8.75 7.33 +1.42
80 95.00 |121.15 | 30,306 20,774 6.76 5.50 | +1.26
85 139.00 |174.60 16,876 9,676 5.15 410 +1.05
00 | 193.00 [245.32 | 7,142 e SN G A T
95 | 265.00 |335.71 2,075 606 2.78 2.2 + .57

cantly from Tables XXX and XXXI, in that portion of life
here treated. A complete discussion of these life tables for
parents will be published elsewhere. Here the parts of the
tables from age 30 on will alone be presented, because it is the
portion which is directly comparable with the life tables of the
present material regarding the alcohol problem. The functions
tabled are the life table death rates (1000 g¢-), the survivorship
(I2), and the expectation of life (é:). For comparison the cor-
responding functions from Glover’s Tables VII and X (whites
in the Original Registration States, 1901) are exhibited. The
total life (person) years exposed to risk in the case of fathers
(Table XXX) is 585,012.5, and in the case of mothers (Table
XXXTI) 570,492.5.
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These life tables show that parents, as a class, are markedly
different actuarially from the general population. Not only is
their average duration of life greater, as would be expected
from the fact that as a class they are free of mortality tax until
roughly an age of 15 to 20 years is reached, but Tables XXX
and XXXI show that both fathers and mothers have lower
specific death rates, at all ages from 30 on to the end of the
life span, than do the corresponding moieties of the general
population. This fact is a demonstration of the remarkable
biological selection, relative to health and constitution, which
the assumption of parenthood entails. While in a general and
vague way it has been known that such a selection must occur,
and that the environmental factors associated with married
and parental life tend towards greater longevity than do those
associated with bachelorhood and spinsterhood, the extent and
magnitude of action of these factors have not before been
measured, so far as I am aware. It suggests extremely inter-
esting and important actuarial considerations, from the view-
point of life insurance practice, which cannot be gone into
here.

The magnitude of the deviations of the life tables for parents
from those for general populations, is even more significant
than appears on its face. For it is to be remembered that
these genealogical data are mainly derived from a period of
time when general population death rates were much higher
than they were in 1901, the time at which a general population
table is chosen for comparison here, for purely practical rea-
sons. The fall in general American death rates since 1700 has
been marked. This fact would, of course, tend to make the
differences between parental and general populations shown in
Tables XXX and XXXI, a minimum.

In order to make clearer the significance of these facts for
the present discussion Figs. 16 and 17 are introduced. These
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are plots of the survivorship lines, starting with 100,000 per-
sons at age 30, for (a) the abstainer group in the present mate-
rial, (b) the méderate drinker group in the present material,

106,000 e

90,000
80,000
70,000 % k Abstainers
60,000
s \
= m
3 \ \
40000 \ %\f’ b
30,000 ﬁ d
20,000} Males. 1\\
AN
AN
10000 AN
\\\
O 363590 45 50 35 60 €5 0 75 20 85 9 95
Age

F1c. 16. Survivorship curves for males. Solid line — general population
(males in cities, O.R.S. 1901); dash line — fathers; dot line — abstainer group
in present material; dash-dot line — all moderate group in present material.

(c) whites in cities in the Original Registration States (data
for (a), (b) and (c) taken from Table XXV), and (d) parents
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(data taken from Tables XXX and XXXI). Fig. 16 deals
with males, and Fig. 17 with females.
Figure 16 shows that the males in the present material, used

100,000

90,000 %\%\

80,000 AN

Abstaipers
70,000

60,000

Survivors
S
8

20000

16000 Females

O~735"325 90 45 50 55 60 65 70 75 80 85 90 95
Age in Years

F1c. 17. Survivorship curves for females. Significance of lines as in Fig. 16.

for the study of the effect of alcohol, show a deviation from
the general population, actuarially, in precisely the same di-
rection as do a group of fathers as a class, and to an intermedi-
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ate degree. As has been repeatedly pointed out in what has
preceded, this result is exactly what would be expected from
the fact that the present material is derived from family sta-
tistics, overloaded with parents, as compared with a general
population.

In the case of the females, as shown in Fig. 17, essentially
the same relationship holds, but there is a complication intro-
duced by the fact that in the genealogical material from which
the life tables for mothers are derived there was a much higher
degree of fertility than in either the present alcohol material,
or in the general population of cities in 1901. The conse-
quence of this exaggerated fertility (by present standards) was
an excessive mortality from child-birth, and its after effects,
in the age periods from 30 to 60. The survivorship line for
mothers is, as a result, closer to the general population line
throughout, and especially up to age 60, than is the correspond-
ing line for fathers in Fig. 16. The moderate drinker line lies
above that for the mother group throughout, insignificantly so
above age 60, but markedly between ages 30 and 60. It is
possible that the moderate drinker group of females in this
material is a less good sample, for some reason I have been
unable entirely to fathom, than the corresponding group of
males, and perhaps exaggerates the difference between mod-
erate drinkers and abstainers in life expectancy. But even
making all due allowance for this, and taking all the evidence
into account, the conclusion seems firmly established, for the
present relatively large and homogeneous experience, that mod-
erate drinking does not sensibly or significantly increase mor-
tality, as compared with complete abstention from alcoholic
beverages.

It has been shown that parents, as a class, have a lower
rate of mortality than the general population at all comparable
ages. Furthermore it has been asserted that the present mate-
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rial may be expected to include an excess of parents, because
the basis of its collection is the family unit. It now remains
to demonstrate that this latter statement is true in fact.

Unfortunately there are no statistics showing the number
of parents at any given time in the living general population of
the United States. The nearest that official statistics come to
furnishing the desired information is in the census figures for
persons married, widowed, and divorced, which, taken alto-
gether, state the number of living persons who, at the time of
the census enumeration, have ever been married. These fig-
ures are not directly comparable with the data for number of
parents in the present material, for the simple reason that not
all married persons are parents, or ever will be. There are
sterile marriages. Reynolds and Macomber (269) have lately
made a careful review of the statistical evidence regarding the
matter. They estimate that about 10 per cent of all marriages
are sterile. This may be regarded as a careful, informed, and
conservative opinion.

In Table XXXI bis are given the following data: (a) the
percentage of persons of known ages in the entire population
of the United States at the Census of 1910 who were married at
the time, plus those persons who were either widowed or di-
vorced (data from Abstr. 14th Census, 1923, pp. 224-225).
These percentages include colored as well as white persons.
(b) The percentage of abstainers in the present material who
were fathers or mothers. (c) The percentage of moderate
drinkers in the present material who were fathers or mothers.
(d) The percentage of heavy drinkers in the present material
who were fathers or mothers. In all groups these percentages
are given for five broad age classes. These start with 25 years.
I should have preferred to start with age 30, since that is the
age at which all our life tables begin. But the available Census
age classes exerted a constraining influence, as usual.
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TABLE XXXI

bis

SHOWING THE PROPORTION OF PARENTS IN THE Mamw DriNkING CLASSES OF THE
PrRESENT MATERIAL, COMPARED WITH THE PROPORTION OF THE GENERAL
Poruration Ever Marriep (MArrIED + Wmowep + Divorcep)

Percent in

general popu- Abstainers. Mii r_mlr;deral:e AH. heavy

Age lation ever Per cent of i drinkers.

Eiin SSSEEANE Per cent of Per cent of

Males [Females| Fathers/Mothers| Fathers|Mothers| Fathers|Mothers

25-34 4.6 | 79.0 | 59.6 | 824 | 69.2 | 79.6 | 58.5 | 87.5
35-44 83.1 88.5 87.1 91.9 82 4 90.2 75.6 85.2
45-54 38.7 | 91.4 | 890.4 | 95.0 | 92.3 | 98.1 | 8.7 | 87.5
55-64 91.5 | 92.9 | 94.5 904 | 98.3 | 98.8 | 90.1 | 80.0
65 and over| 93.4 93.4 (100.0 00.7 99.5 |100.0 96.5 80.0

The figures of Table XXXI bis show that the contention
made throughout this book, that the present material contains
disproportionately more parents at all comparable ages than
does the general population, is certainly true. The abstainer
and all moderate groups contain proportionately more parents,
at all but two ages, than the general population contains of
persons ever married. This means that the excess in respect
of parents in the present material over the general population
must be considerably larger than these figures indicate, be-
cause of the fact that 10 per cent of all marriages are sterile,
on Reynolds’ and Macomber’s estimate already referred to.
The excess of the percentages for the three drinking classes
over the general population is generally higher among the fe-
males than among the males.

It is interesting to note that the proportionate numbers of
parents are lower in the all heavy group of the present mate-
rial, than in either the abstainer or all moderate groups. This
is in line with the general experimental finding of various work-
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ers that large doses of alcohol tend to reduce fertility. But
with all due allowance for the smaller proportion of parents
among the heavy drinkers, as compared with the other parts
of this present material, it is still probable that even in the
heavy drinking class of the present statistics there are pro-
portionally as many parents as in the general population, or
possibly even more.

The fact that our heavy drinking group contains proportion-
ally fewer parents than the abstainer and moderate groups,
would tend to make this group exhibit higher death rates at
ages than the other two. From this consideration it follows
that the poor showing of the life table for the all heavy group
in this material, cannot be wholly due to the deleterious bio-
logical effect of the heavy consumption of alcohol. Probably
it is mainly due to this cause, but the composition of the group
relative to parentage probably also plays some réle in produc-
ing the observed results.

In the discussion of the genealogical material in the present
connection, the point is not overlooked that the particular
sample of that material here used, even though it is a com-
posite of five different sets of records, may be actuarially
super-standard as a whole. But other unpublished studies
which have been made upon it do not indicate that such is
the fact. It is impossible in the space available in this book
to go into this point in detail.
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CHAPTER VI

EARLIER EVIDENCE ON ALCOHOL AND
MORTALITY

THE results set forth in the last chapter are in some degree
manifestly in contradiction to a widespread popular belief re-
garding the effect of alcohol upon longevity. While this mate-
rial clearly shows that heavy drinking has a deleterious effect
upon mortality and longevity, it indicates with equal precision,
no such effect of moderate drinking. Instead the mortality
among moderate drinkers is generally the same as among total
abstainers, or less, and the average longevity is greater.

It becomes now necessary to consider the meaning of these
results, and to attempt to find a rational interpretation of
them. To these tasks this and the following chapter will be
addressed. The first step will obviously be to review critically
the literature on the problem, in order that an understanding
may be gained of the origin of the popular impression which is
apparently so far at variance with the results of the present
study.

The literature discussing the relation of alcohol consumption
to mortality may be fairly divided into three general categories
as follows:

A. Propaganda against alcohol, which presents no original
observations or data, and through ignorance or design selects
only such old data as are favorable to its predetermined
conclusions.

B. Original material gained from the experience of life in-
surance companies.
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C. Other original data relevant to the problem.

As would be expected the bulk of the recorded literature falls
in Class A, and need not detain us long. Its general conclu-
sion is that alcohol, in any amount or dilution, and regardless
of all other considerations, invariably shortens life. After la-
boriously working through all of the literature in the field, it
is my judgment that the titles in the bibliography at the end of
this book numbered from 79 to 112 inclusive, may justly be put
in this A category. If anybody wishes to read these contribu-
tions the bibliographic citations are here provided. Many more
titles of the same sort might be listed, but this seems a rea-
sonable sample.

Original actuarial studies of the effect of alcohol upon mor-
tality begin with Neison (113). I have fully reviewed his
original paper in (30) and therefore need only point out here
that he demonstrated, by methods quite sufficiently accurate
for the purpose, that keavy drinking definitely and seriously
increases mortality and shortens life. The present results
agree perfectly with this finding. Heavy drinking shortens
life now just as effectively as it did three-quarters of a cen-
tury ago. Neison dealt definitely and specifically with heavy
drinkers only, just as I have done in the present study in the
““heavy drinkers ” of the experience. Because of this circum-
stance the results of Neison have significant value, in settling
that part of the problem which relates to heavy drinking. An-
other more recent study showing the deleterious effects of
immoderate drinking is included in the monumental treatise
produced by the German Imperial Statistical Office entitled
“ Krankheits-und Sterblichkeitsverhdltnisse in der Ortskran-
kenkasse fiir Leipzig und Umgebung. Untersuchung iiber den
Einfluss von Geschlecht, Alter und Beruf.” 'The portion of the
study relating to the effects of heavy drinking has been ab-
stracted in a detailed manner by Holitscher (141). The heavy
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drinkers showed a much higher mortality than the general
population of moderate drinkers with which they are com-
pared.

When we consider the effects of moderate drinking the work
done prior to the present study will not so well withstand
criticism. The evidence is all indirect, inferential, and not
probative. I shall review it in some detail, however, because
it does represent, in a rough way, a variety of different sorts of
human experience with alcohol, and because it is only by set-
ting forth in a comprehensive manner the results of this experi-
ence that we can, in my judgment, see the correct relations to
it of the results of the present study. In this review I shall
follow the lines laid down in (30).

At the outstart I should like to quote directly what I said in
opening the discussion referred to (30, p. 261): *“ In my opin-
ion much of this indirect and inferential evidence is interesting,
is potentially significant, and must be taken account of in any
scientific discussion of the problem of alcohol and mortality.
But, from the standpoint of cold-blooded scientific objectivity
— the single-minded desire to get at the truth regardless of
what the moral, social, economic or other consequences or im-
plications of that truth may be, in supposition or in fact — the
trouble with all this indirect evidence on alcohol and mortality
1s that from its inherent character it cannot possibly prove any-
thing, no matter how much it may be multiplied in amount. It
merely suggests or implies what may be so. It has been re-
peatedly put forward by interested reformers, as completely
probative, indeed to an extent that it is now generally so
accepted by the public mind. But, in plain fact, it is only
suggestive, not probative, and quite certainly in some cases
suggests a wrong rather than a right conclusion.”

143



ALCOHOL AND LONGEVITY

Opinions of Physicians

The general impression of physicians has long been that
alcohol plays a considerable part in mortality. This opinion
has been based upon the consideration both of deaths directly
and solely due to acute or chronic alcoholism, and of deaths
in which alcoholism is supposed indirectly to play a contribu-
tory part. Fernet (114-116) collected and reviewed the expe-
rience and opinion of Paris physicians on this point with the
following results:

Renon and Gaillard, reporting from two general hospitals,
found alcoholism to be the principle cause of death, through
delirium tremens, acute renal disorders, etc., in 23, or 10.26
per cent, of 224 deaths. In their opinion alcohol was an acces-
sory or contributory cause of death, in lowering resistance to
acute infections, in from 15 to 20 per cent of cases in general
hospitals. Joffroy, in 1904-06, showed that alcohol was either
a principal or contributory cause at St. Anne’s Asylum in 17,
or 43.18 per cent, of 44 deaths. Seglas, at the Bicetre, found
it a principal or contributory cause in 46.31 per cent of 95
deaths. Fernet concludes from this evidence that alcoholism
is an even more important factor in deaths in insane asylums
than in those occurring in general hospitals. Joffroy and Seglas
contributed similar data for the deaths of 1906 and 1907. The
former found alcoholism a cause, principal or accessory, in 11,
or 57.89 per cent, of 19 deaths, and Seglas found it a principal
or accessory cause in 39, or 44.83 per cent, of 87 deaths. The
summary of data from nine general hospitals showed alcohol-
ism as principal cause in 108, or 10.2 per cent, in 1059 deaths,
and as the contributory cause in 217, or 23.61 per cent, of 919
deaths. Legrain, in charge of the special service for alcoholics
at Ville-Everard, reported that 25 of 27 deaths, in a year on
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this service, were directly or indirectly due to alcoholism.
Pfister (117) made an intensive study, in 1908, of the deaths
in Basel attributed to alcohol, directly or indirectly. He con-
tends that the Basel statistics on alcoholism are particularly
good, having been kept for a long time uniformly and conscien-
tiously by the same official; they deal with a community that is
easily surveyable and yet of fair size (the population in 1900
was about 100,000). The statistics include also data privately
submitted to the government by the physicians, not only on
the deaths directly attributed to alcohol but also on deaths in
which alcohol was supposed to play an indirect or contributory
part. Between 1892 and 1906 inclusive there were 7,287 deaths
among males over 20 years of age, of which 760, or 10.5 per
cent, were thought to be due, directly or indirectly, to alcohol-
ism. During the same time there were 7,733 deaths among fe-
males over 20 of which 115, or 1.5 per cent, were thought to be
caused, or contributed to, by alcoholism. Between 1902 and
1906 inclusive, alcoholism was thought to have played a réle
in 3.9 per cent of the deaths at age 20-30, 12.2 per cent at age
30-40, 19.7 per cent at age 40-50, 15.9 per cent at age 50-60,
11.3 per cent at age 60-70, 5.9 per cent, at age 70-80, and
11.9 per cent at all ages over 20 taken together. During the
same period in females, alcoholism played a roéle in 0.6 per cent
of the deaths at age 20-30, 2.1 per cent at age 30-40, 3.0 per
cent at 40-50, 2.3 per cent at 50-60, 1.8 per cent at 60-70,
0.6 per cent at 70-80. Of the 760 male deaths attributed to
alcoholism, 174, or about one-fifth, died directly of chronic
alcoholic intoxication or delirium tremens, one-seventh died of
diseases of the digestive tract including cirrhosis of the liver,
and another seventh of diseases of the excretory organs, 38
committed suicide, and 52 died through accident, these cases
forming 8.9 per cent of 583 deaths from accident occurring in
males over 20 during the period. Fifty-eight died of pneu-
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monia, 30 of nephritis, 29 of infectious diseases, and 92 of
tuberculosis.

Others who have discussed the mortality directly or indi-
rectly attributable to alcoholism include Tamburini (118) (who
reported a progressive decline between 1905 and 1910 in Italy
in the death rate from chronic alcoholism, cirrhosis of the liver,
and accidents caused by inebriety, all taken together); Hatton
(119), Hindhede (120), McNally (121), Stevenson (122),
and Vernon (123).

There have been two general investigations of the opinions
of physicians as to the significance of alcoholism in mortality.
The first of these is the report of the Committee of the Har-
veian Society (124), and the second a memoir by E. B. Phelps
(125, 126). The Harveian Society’s report included 10,000
deaths, classified as follows:

A. Deaths in no wise due to alcohol ......... 8598

B. Deaths accelerated or partly caused by its
BIUSE & oo oinio s m s s o e imiad s 1005

C. Deaths wholly due to it . ... ... bt i 397

The report concludes that of the 10,000 deaths there were
“as nearly as possible 14 per cent in the causation of which
alcohol appears to have played some part.”

Phelps’ investigation was more carefully planned. He took
a copy of the Ninth Annual Report of the Bureau of the Cen-
sus of the United States, containing the report of the mortal-
ity during the year 1908 in the Registration Area, and got a
medical director of one of the leading life insurance companies
to check off each cause of death “ therein listed in the cause of
which, in his judgment, any male deaths between the ages of
twenty and seventy-four inclusive, could possibly have been
due in whole or in part to alcohol.” There resulted 106 causes
selected out of the whole list. Then a jury of physicians was
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appointed, consisting of the late Dr. Brandreth Symonds, Chief
Medical Director of the Mutual Life Insurance Company of
New York; Dr. Eugene L. Fisk, then Medical Director of the
Postal Life Insurance Company, and Dr. William L. Gahagan,
Medical Director of the United States Casualty Company.
Each of these physicians had had private and hospital prac-
tice prior to assuming the named positions, each of them had
published on medical subjects, and each of them had given
especial attention to the relations of alcohol and mortality,
These three men were asked to state independently their per-
sonal estimates of the percentage of male deaths from each of
these causes, directly or indirectly due to alcohol, between ages
twenty and seventy-four inclusive.

The results of applying the average percentages obtained
from these three medical directors to the total mortality are
shown in Table XXXII. (On next page.)

Phelps finally reaches a figure of 11.2 per cent as against
the Harveian figure of 14 per cent of a generation earlier, and
concludes that there has probably been a real diminution, dur-
ing that period, in the mortality attributable to alcohol.

Little weight can be attached to the results of these two in-
vestigations (and still less to the British Medical Association
Committee’s Inquiry in 1885-1886, reported by Isambard
Owen (127) ). The chief reasons for this view are:

1. What these inquiries really estimate is not the true point
at issue, namely the effect of alcohol upon the incidence of
mortality or morbidity, but rather in an indirect and rough
way, the relative prevalence of different drinking habits in the
community. This is clearly and overtly the case in the Har-
veian Society’s inquiry, and in somewhat less evident form in
Phelps’ study.

2. Physicians’ estimates of the percentage of deaths due to
alcohol, from any particular cause, or from all causes, are
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TABLE XXXII

A RecapuratioN of THE Totar NUMBER, AND NUMBER BETWEEN AGeEs TWENTY

AND SEVENTY-FOUR, INCLUSIVE, OF MALE DEATHS IN THE REGISTRATION
ARgA oF THE UNITED STATES IN 1908 FROM EACH OF THE 1060 CAUSES; THE
Numeer oF MarLe DeatHs BETWEEN AGEs TWENTY AND SEVENTY-FOUR,
IncLUSIVE, FROM THESE CAvUsEs DirecTLy or InpIRECTLY DUE TO ALCOHOL
111 THE Basis oF THE AVERAGE PERCENTAGE EsSTIMATES OF THE MEDICAL
Dmrecrors oF THREE LEapING INsuraANcE COMPANIES; AND THE RATIOS oF
THESE DEATHS TO (1) THE TotaL NumBER 0F MALE DEATHS AT ALL AGES
FROM THESE CAUSES AND (2) T0 THE NUMBER OF MALE DEATHS BETWEEN
AcEs TWENTY AND SEVENTY-FOUR, INCLUSIVE, FROM THESE CAUSES.

(FroMm PHELPS)

E’. Male Deaths between
E} Total Male Deaths| ages 20-74 inclusive pre-
- from these causes | sumably due directly or
3] Three groups of deaths indirectly to alcohol
€ | from causes in which al-
'm | cohol may have been Ratio to Male
i principal causative fac- Hebmern Deaths
< | tor, or contributory fac- | A aq ages Num- B
S | tor. ages |20-74in-| ber sy
= : At all | ages
2 clusive ages | 20-74
S inclusive
28 | Causes of death in the

case of which alcohol

may have been an im-

portant  contributory

factor, and sometimes

the principal causative

o 2 A A SUNTSATREC AL 107,586 | 73,747 | 18,337 | 17.0 24.9
48 | Causes of death in the

case of which alcohol

may have been a minor

contributory cause, or

at least a distinctly dis-

turbing factor 174,244 | 107,422 | 13,664 | 7.8 12.7
30 | Causes of death in the

case of which alcohol

was not primary or sec-

ondary cause, but may

have been a harmful

contributory factor . . | 38,300 | 17,689 852 2.2 4.8
106 | Causes of death 320,130 | 198,858 | 32,853 | 10.3 16.5
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simply a rough measure of medical ignorance of the effects of
alcohol upon the living organism. Take the plainest case:
One of the Phelps’ jury estimated 80 per cent, and another
90 per cent, of all deaths from cirrhosis of the liver to be due
to alcohol. But if anyone will take the trouble to study the
existing literature with some care, he will have grave doubt
as to the real significance of alcohol in the etiology of this dis-
ease. The fact is that, in the first place, cirrhosis of the liver
has been produced experimentally with alcohol only in the
rarest of instances. In the second place, extreme and chronic
inebriates exhibit cirrhosis of the liver, at autopsy, in only a
small percentage of cases. The third member of Phelps’ jury
estimated 30 per cent of deaths from this cause to be attribu-
table to alcohol. Which one of the three was right? In the
present state of ignorance regarding the etiology of cirrhosis
of the liver, no one can say more than that probably all were
wrong. The average of the three estimates was 66.7 per cent.
Does this average represent a scientific truth—a measure-
ment? To ask the question is to reveal the absurdity of the
whole case.

Statistical Comparisons of Alcohol Consumption and Mortality

The idea must have occurred to many statisticians to com-
pare the consumption of alcohol per head of population with
the death rate of the same population, either on the basis of dif-
ferent countries or cities, or on the basis of different times.
Since the war, and its associated restriction of the sale of al-
coholic beverages in various countries, there have been a num-
ber of studies of this sort. Thus Hindhede (120) argues that
the fall in the Danish death rate in recent years has been due
to restrictions of the alcohol traffic in that country. But there
are many other factors which presumably have played a part
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in the decline, and there is no way to determine statistically
what proportion, if any, is justly to be assigned to reduced al-
cohol consumption. The death rate has fallen in this same
period in other countries in which nothing has been done to
restrict alcohol consumption. And, conversely, MacNally
(121) reports that deaths from alcoholism reviewed in the
Coroner’s Office of Cook County, Illinois, have increased since
national prohibition went into effect.

The fundamental difficulties and fallacies involved in any
attempt to get light on the problem by crude statistical com-
parisons of mortality trends are well shown in Fig. 18. This
diagram compares (a) consumption of alcoholic beverages re-
duced to an absolute alcohol basis per head of population in
gallons, from 1880 to 1908 inclusive, and (b) crude annual
death rate from all causes, per hundred of population, in the
Registration Area of the United States between the same dates,
except that prior to 1900 the mortality figures are available
only at decennial intervals.

The diagram is plotted on an arithlog scale in order that
slopes may be directly comparable.
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Fic. 18. Comparison of consumption of absolute alcohol per head of popu-
lation, and crude death rate per 100 population in the United States Regis-
tration Area, 1880-1918 inclusive.
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From 1880 until about 1906 the consumption of alcohol
generally rose, and the death rate just as definitely declined.
From 1906 on to the epidemic year, 1918, the two curves ran
a course suggesting, but not entirely fulfilling, a condition of
parallelism. In 1918 the alcohol consumption abruptly
dropped, as a result of war-time prohibition, and the mortality
rate shot up, because of the influenza pandemic. This last
year plotted exposes the essential weakness of all such crude
statistical comparisons. In that particular year it is definitely
known why the two curves took the course they did, and fur-
thermore, unless one is prepared to maintain that war-time
prohibitory legislation was the cause of the influenza epidemic,
or, on the other hand, that the epidemic was the cause of the
prohibitory statutes (passed, incidentally, some time before
the outbreak of the influenza), he will be forced to the con-
clusion that there is no causal connection between the move-
ments of alcohol consumption and mortality in the year
1918.

An ingenious statistical study of the problem on an inter-
national basis was presented some years ago by the distin-
guished Danish-American statistician and actuary, Arne Fisher
(128). He determined the correlation between consumption
of alcohol per head and the male mortality rate. His data are
given in Table XXXIII.

Applying to the data of Table XXXIIT the usual method of
measuring correlation, by the calculation of the Galton-
Pearson coefficient, the values shown in Table XXXIV were
obtained, together with their probable errors.

All the correlations are insignificant, having regard to their
probable errors. In the earlier ages the coefficients are nega-
tive and of higher values than the remainder. If these figures
could be taken at their face value they would indicate that
mortality prior to age thirty-five or forty tends to be lower
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TABLE XXXIII

ConNsumPTION IN LITERs PER HEAD OF 50 PER CENT SPIRITS AND BEER, AND THE
MorrALiTY RATES OF TWELVE COUNTRIES

;&f?jﬁ ol| Beer Male Mortality per 100,000 of Population by Age i
' Country
Liters | Liters | 25 | 30 | 35 40 45 S0 55
1.02 2.0 | 676 | 673 | 716 | 850 | 1056 | 1364 | 1877 | Italy
2.31 7.8 1710 | 710 | 760 | 910 [ 1130 | 1460 | 1980 | Finland
2.87 | 33.0 | 887 | 770 [ 737 | 713 | 916 | 1096 | 1446 | Norway
3.97 | 43.9 | 372 | 422 [ 525 | 685 | 830 | 1101 | 1542 | New Zealand
407 | 55.6 | 448 | 519 | 633 | 816 | 1083 | 1395 | 1816 | Australia
4.17 | 121.6 | 454 | 566 | 732 | 931 | 1233 | 1657 | 2308 | Great Britain
5.51 | 79.6 | 645 | 754 | 901 | 1053 | 1277 | 1585 | 2095 | United States
6.80 | 47.8 | 628 | 604 | 637 | 757 | 925 | 1124 | 1526 | Sweden
7.12 [ 101.3 | 513 | 556 | 697 | 922 | 1244 | 1693 | 2357 | Germany
7.16 | 29.4 | 492 | 475 | 537 | 679 | 898 | 1177 | 1686 | Netherlands
8.82 | 40.0 | 752 | 786 | 842 | 1104 | 1363 | 1701 | 2153 | France
10.44 | 84.0 | 404 | 447 | 528 | 689 | 938 | 1187 | 1707 | Denmark
TABLE XXXIV

CorrerAaTION COEFFICIENTS CALCULATED FROM THE DATA oF TABLE 33

50 per cent Spirits. Beer.
Ages Coefficient of Coefficient of
correlation correlation
25 —.30 =+ .26 -. 55+ .20
30 -.27T = .27 -.33 + .26
35 -.11 + .29 +.04 &+ .20
40 +.01 4 .29 +.18 + .28
45 +.10 = .29 +.17 = .28
50 +.07 & .29 +.12 + .28
55 +.03 = .29 +.03 = .29

as the consumption of alcohol per head of the population

increases.

Again, however, probably all such studies as this can have
but little scientific value in the elucidation of the problem of
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the influence of alcohol on mortality. Statistical comparisons
between alcohol consumption per head and death rate,
however skilfully treated mathematically, leave out of con-
sideration so many important factors as to make their results
of no more than suggestive value at best. Before such cor-
relations as those of Fisher could approach probative signifi-
cance, the figures would have to be corrected for racial and
occupational influences on mortality, to mention only the most
obvious defects. The same considerations apply to such com-
parisons as the one shown in Fig. 18. What all such elemen-
tary statistical approaches suggest is that if a critical study
could be made, by the method of partial correlation, it would
probably show that there is no significant correlation between
the alcohol consumption of a population and its death rate,
when other relevant variables are held constant. This is only
another way of saying that all the existing evidence indicates
that other factors are vastly more important than alcohol in
determining the magnitude of the death rate in any large
population aggregate, under present conditions of existence.

Mortality in Different Occupations

It has been shown by many investigators that the persons
engaged in the liquor trade, including manufacturing, whole-
sale and retail distribution, exhibit a tendency towards higher
rates of mortality than persons in various other occupations.
(cf. Farr (129); Emminghaus (130); Gutstadt (131); Andrae
(132, 133); Bl H. (134); Medico-Actuarial (135); Hoppe
(136); Tatham (137); Hunter (98) (100) (138) (139);
Deuchar, Sprague, and Low (140); Jacquet (112); Bertillon
(142); Vernon (143); Neison (144); Scott (145); etc.).

The fact of this higher mortality has been interpreted to
mean; first, that persons engaged in these occupations are, in
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general, excessive consumers of alcoholic drinks; and, second,
that their higher mortality is a result of the consumption of
alcohol in excess. The papers cited cover English, American,
French, Scottish, and German experience. Anyone interested
can find the detailed evidence in the papers cited. It will not
be presented here because of lack of space, and because none
of it seems to have any particularly significant bearing upon our
problem, for the following reasons:

1. No account is taken of the various hazards inherent in
these occupations, except that of drinking alcoholic beverages.
Before anyone can accept these figures as demonstrating any-
thing about the effect of alcohol per se upon mortality, he
would want some evidence as to the mortality of abstaining
inn-keepers, brewery employees, etc. No such evidence is
forthcoming.

2. No account is taken of the occupational selection factor
involved. Do persons engaged in the liquor trades come from
stocks which constitutionally are poor insurance risks? There
is some indirect evidence that they do. In so far as this is the
case, alcohol has nothing directly to do with their higher mor-
tality rate.

3. The material is widely heterogeneous in respect of drink-
ing habits. These occupations do not represent a homogeneous
group of excessive drinkers.

Life Insurance Experience

The first place to which one naturally turns in a desire to
obtain accurate information regarding the effects of alcohol
upon mortality is the experience of the great life insurance com-
panies. The casual notion of most people certainly is that
this experience must have long since settled the question, and
that such an investigation as the one with which this book
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deals is really a work of supererogation. Unfortunately — and
when I think of the time and labor I have spent on the prob-
lem it is with deep feeling that I say unfortunately — this is
not the case.

There are two fundamental reasons why the question is not
to be solved by this simple and easy route. The first reason
is that inquiry promptly discloses the fact that the total
amount of first-hand data regarding the matter, derivable
from insurance figures, is much smaller than would a priori
have been supposed to be available. There is a vast amount
of second-hand literature based upon the small quantity of
first-hand actuarial contributions. A sufficient portion of this
feeble stuff was referred to at the beginning of this chapter.
But obviously it is only the basic, original papers which are of
real significance.

The second reason is that the relatively small amount of
original actuarial data that is in this literature, is sadly lacking
in critical relevancy to the problem, and particularly in spe-
cificity of appositeness.

The first important original contribution based upon the reg-
ular experience of an insurance company was made by Neison
(146) in 1889. His results and conclusions have been excel-
lently summarised in the report of the Advisory Committee of
the Control Board (Liquor Traffic) (147), pp. 122-123, and
may be here quoted from that source:

“ Comparing the Rechabites (a society of total abstainers)
with the Odd Fellows and Foresters, a difference very similar
to that found in the United Kingdom Temperance and General
Provident Institution is seen. The Rechabites had only 69 per
cent of the deaths calculated on the basis of the Foresters’ ex-
perience, and their expectation of life at age 30, was more than
4 years longer than that of the Foresters. This comparison,
however, probably overstates the advantage, as the Rechabites’
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statistics cover the period 1878-1888, while the Foresters’
data were for 1871-1875 and the Odd Fellows’ 1866-1870.
With regard to sickness the average weeks of sickness claim
per member were higher among the Rechabites up to the age
groups 40-50, but lower for the ages 50-60 and 60—70 than in
the non-abstaining societies. The average number of weeks of
sickness, not per member, but per member sick, were about the
same among Foresters and Rechabites, and the actuary con-
cluded that the higher general rates at earlier ages among the
Rechabites were due to less perfect medical examination at
entrance, his reason being that new entrants showed a much
higher percentage of sickness claims than members of the same
age, but longer standing in the Society. This, which is con-
trary to the usual experience of Friendly Societies, pointed, in
his opinion, to less careful selection of entrants.”

It was pointed out in the same place (p. 123) that these ob-
servations are subject to certain obvious criticisms. Again we
may quote:

“ (1) The Rechabites were a very much smaller society
than either of the non-abstaining societies; both the Odd Fel-
lows and the Foresters statistics covered in each case more than
ten times as many years of life and more than fifteen times as
many deaths, as the Rechabites, while the comparison does not
relate to the same calendar years. (2) Both occupational and
geographical distribution may be important factors of mortal-
ity, especially in industrial populations, and neither could be
analyzed.”

Moore (47) analyzed the experience, over a period of sixty
years, of the United Kingdom Temperance and General Provi-
dent Institution. This company has operated in two sections,
a Temperance and a General. The basis of the division is de-
scribed by Moore as follows:

“ Persons are eligible for the Temperance Section who do
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not take alcohol as a beverage in any form. The continued
adherence of the assured of the principles of abstinence is
checked by an annual declaration to that effect. Such persons
are described throughout this paper as ¢ Abstainers,” ¢ Tem-
perance Lives,” or ‘ Teetotalers” Persons who do not come
within these conditions are eligible for the ¢ General Section’
only, and are herein described as ¢ Non-abstainers.” If an Ab-
stainer ceases to abstain he is transferred to the General Sec-
tion, and, on the other hand, policy holders in the General Sec-
tion who become Abstainers are generally eligible for transfers
to the Temperance Section.”

The essential result of Moore’s comparison of this “tem-
perance ” experience (T™) with that of drinkers (O™) is
shown for male lives in Table XXXV, which is condensed from
Moore’s Table XXII, p. 247. The data for drinkers were de-
rived from the combined experience of 23 British insurance

TABLE XXXV

ExpecTaTION OF LIFE OF MALE ABSTAINERS AND NON-ABSTAINERS (MOORE)

Expectation of life

Ages

10 55.021 51.459
15 50.973 47 .323
20 46.949 43 183
25 42 967 39.083
30 38 827 35.067
35 34.595 31.159
40 30.328 27.360
45 26,100 23.668
50 22.016 20.107
55 18.130 16.722
60 14.554 13.571
65 11.338 10.716
70 8.491 8.208
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companies. The values here tabulated are the expectations of
life (mean after-life-time) at the indicated ages.

It will be seen that the abstainers enjoyed the greater ex-
pectation of life at all ages. The same is true, to an insignifi-
cant extent, of female lives, but the experience is much smaller,
It is also true for those holding endowment policies.

The Medico-Mortality Investigation of 43 American and
Canadian insurance companies (135) presented several sorts
of data, of a somewhat fragmentary character. In general it
was found, in all the comparisons made, that there was an
excess mortality associated with alcohol consumption. But it
should also be noted that the pertinent experience was not
large, from an actuarial viewpoint. Furthermore it throws
no light on the question of the effect of moderate, as distinct
from heavy, drinking upon mortality, because the comparisons
are between drinkers of all degrees as classified at entrance, on
the one hand, and a general life-table including abstainers and
drinkers of all degrees on the other hand.

Porter’s paper (148) deals with the 1907-1912 experience of
the Mutual Life Insurance Company of New York, classifying
certain occupational groups of males according to drinking
habits, as stated at the time of application for the policy. The
results are shown in Table XXXVI.

The ratio figures of actual to expected mortality are not
directly comparable between different investigations. The
value of this ratio depends in part upon the number of * ex-
pected ” deaths, which in turn is determined by the particular
life table used in making the calculation.

Comparing the ratios of actual to expected deaths of Table
XXXVI inter se, as is legitimate, it will be seen that the sup-
posed abstainers exhibit a lower death ratio than the supposed
non-abstainers at all ages, and in practically all groups,
amounting in the total to 11.6 points.
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TABLE XXXVI

MvurtvaL Lire oF New York EXPERIENCE, 1907-1912 (PORTER)
ON APPLICATION
Deaths
Exposure Ratio
Actual| Expected
Class 224—Indoor Clerical Service
B e . s 39.657 | 90 | 192.110 | 46.9
Wothl sbetesmey .. . . . ... .. 16.979 | 37 | 76.816 | 48.1
Do o e S S 19926 | 44| 99.790 | 44 .0
R R e A o e h s e i 2. 752 9 15.504 | 58.1
Class 226—Merchants and Dealers
Rl N e L P s a i  a e 58.000 | 243 | 389.150 | 62.5
e T o 16.565 | 42 | 104.400 | 40.2
RN TRt B o v & s e 34.616 | 163 | 236.324 | 69.1
IR S Bl e s i 5 v e 6.909 38 | 48.426 | 78.7
Class 229—Salesmen (not in Liquor Business)
. T e 32.157 | 97 | 159.918 | 60.6
S Eaiad absbiner . . . . . . . . . . . 11.443 | 30 | 52.144 | 57.6
T T LR 17.985 | 55| 93.256 | 58.9
B R e N s e e 2.729 | 12 | 14.518 | 82.7
! Class 233—Farmers
| Total T e 65.399 | 243 | 374.109 | 64.9
SToialabsbamer ', . . . . .. . . . - 32,026 | 103 | 170.966 | 60.3
Temperate . . . 32.315 | 133 | 196.122 | 67.8
R e N e e - . - 1.058 7 7.021 | 99.4
| Class 240—Factories and Mills Proprietors,
| Managers and Superintendents
I e e e = = & a5 s a s 15.718 | 76 | 114.365 | 66.4
Hetalahalniner . . . . . . . . .. . 3.651 | 17| 26.014 | 65.5
T e 10.133 | 53| 74.645 | 71.0
Leb il e R S S 1.934 6| 13.706 | 43.7
| Total classes 224, 226, 229, 233, 240 com-
bined
B e R e v i s 0 e 211,021 | 749 [1229.652 | 60.9
Total abstainer . . . . . . . . . . .| 80,664 | 229 | 430.340 | 53.4
AT S 114.975 | 448 | 700.137 | 64.1
R R e L L 15.382 | 72| 99.175 | 72.7
Total non-abstainer . . . . . . . . . . 130.357 | 520 | 799.312 | 65.0
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Phelps (150) presented, in 1915, a tabulation of the expe-
rience of the Northwestern Mutual Life, made by the actuaries

of the company itself.

The results are here reproduced as

Table XXXVII. The mortality ratio is figzured on the basis of
monetary loss, involving therefore not only mortality per se,
but the amounts of the several policies as well. It has, how-
ever, been repeatedly shown that the error involved in this
procedure is negligible, if the whole experience is large.

INncrLusive, FIGURES T0 THE END OF 1900

TABLE XXXVII

MorTALITY EXPERIENCE OF THE NORTHWESTERN MuTUuAL Lire INsurance Com-
PANY ON ABSTAINERS AND NON-ABSTAINERS FOR THE YEARS 1886 To 1895,

(PHELPS)

A =Abstainers; B=Beer or Wine Drinkers; D=Whisky Drinkers and a few

large users of Beer or Wine.

No. of No. of Expected Actusl |5 OTEEE
licies deaths death loss death loss expected
e death loss
Ages 15 to 29
A 47,293 1,298 $4,616,350 | $2,321,656 50.29
B 17,156 512 2,063,651 1,204,635 58.37
D 3,977 140 630,643 378,449 60.01
Ages 30 to 39
A 38,841 1,255 $5,755,081 | $2,824,570 49.07
B 17,177 508 3,336,726 | 1,614,659 48.39
D 7,363 296 1,804,842 1,073,242 59.46
Ages 40 to 49
A 15,802 830 $4,351,042 £2,212,873 50.86
B 6,838 405 2,546,517 1,391,599 54.65
D 3,952 285 1,845,384 1,157,160 62.71
Ages 50 to 59
A 4,315 497 $2,518,685 $1,700,857 67.53
B 1,800 231 1,412,400 809,215 57.29
D 1,242 193 1,196,951 1,053,429 88.01 |
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TABLE XXXVII— Continued

No.of | No.of | Expected | Actual | orcentol
policies | deaths | deathloss | deathloss | SoPrC %
Ages 60 to 69
A 541 130 $667,418 $432,213 64.76
B 227 51 323,072 242,244 74,98
D 151 34 292 204 195,026 66.74
Ages 70 and upward
(full paid under their new numbers)
A 16 14 $12,953 $24 842 191.79
B 2 1 200 94 47.00
D 1 0 483 0 0.00
Total—All ages
A 106,808 4024 £17,922,129 £9,517.011 53.10
B 43,200 1,798 9,682,566 5,262 446 54.35
D 16,686 048 5,770,607 3,857,306 66. 84
Mortality Experience with Non-Abstainers
e Expected Actual Per
Crass B Policies | Deaths \aa e crht
Under age 40 . .| 34,333 1,110 $5,400,377 | $2,819,294 52.21
Age 40 and over .| 8&,867 688 4,282,189 2,443,152 57.05
Total . . . .| 43,200 1,798 $0.682,566 | $5,262.446 | 54.35
Crass D
Under age 40 | 11,340 436 $2,435,585 | $1,451,691 59.60
Age 40 and over .| 5,346 512 3,335,022 2405615 | 72.13
Total . . . .| 16,686 048 $5,770,607 | $3,857,306 | 66.84

161




ALCOHOL AND LONGEVITY

These figures indicate that the supposed wine and beer
drinkers experienced substantially the same mortality as the
supposed total abstainers, while both were well below the sup-
posed whiskey drinkers. In so far as any insurance figures
have scientific meaning as to the alcoholic habits of the insured
throughout their lives, the beer and wine group of the North-
western tabulation may perhaps be supposed to be moderate
drinkers, in the usual sense of the words, and Class D heavy
drinkers. Phelps is strongly of this opinion, but we are here
on shaky ground.

Results similar to those quoted have been shown by the
experience of the following insurance companies, among others:
Sceptre Life, British Empire Mutual, Abstainers and General
Office, Scottish Temperance Office, Scottish Imperial Office,
Sun Life, etc.

Lounsberry (151) reports a small experience with a “ total
abstinence ”’ class of risks in the Security Mutual Life Insur-
ance Company of Binghamton, N. Y. An entrant in this class
was required to have been a total abstainer for at least the
last 5 years preceding entrance and was required to promise
continued abstinence for the remainder of life. The experience
covers 12 years, but the average duration of membership was
only 3.42 years. The 6754 men in the total abstinence class
had $37,470,602 exposed to risk. The expected loss was $378,-
833. The actual loss was $185,660, or about 49 per cent of the
expected, but it is impossible to judge what the 49 per cent
means, in the absence of any information regarding the * load-
ing ”’ of the expectation.

Nicholl (152) has discussed the experience of the United
Kingdom Temperance and General Provident since Moore’s
(47) paper. The record of the company as regards the per-
centage of actual to expected claims in the two sections is
shown in Table 38, for each valuation period from 1866 to 1924.

162

-
“al



EARLIER EVIDENCE

TABLE XXXVIII

PERCENTAGE OF AcTUAL To ExpEcTED Craims (UwniTep Kincpom EXPERIENCE,
FROM NICHOLL)

Period Temperance section | General section Difference
1866-70 74.9 9. 18.8
1871-75 70.7 105.1 34.4
1876-80 69.8 99.7 29.9
1881-85 70.8 91.6 20.8
1886-90 68.9 04 .8 25.9
1891-95 71.3 09,7 28.4
1896-1900 73.8 90.5 16.7
1901-05 72.0 88.3 16.3
1906-10 65.7 83.3 17.6
1911-15 62.8 83.9 21.1
1916-20 74.4 82.6 3.2
1921-231 53.5 {7 18.7

1924 54.1 64.2 10.1

1 Excluding war claims the percentages are 62.1 in the temperance section and
71.8 in the general section, with a difference of 9.7.

It will be noted the difference between the two sections has
tended to grow smaller with the passage of time.

The fundamental difficulties with the insurance material for
the determination of the influence of different degrees of alco-
hol consumption upon duration of life are these:

1. There is no definite knowledge of the alcoholic habits of
the individual over any significant portion of his life. The
only knowledge an insurance company has of any individual,
speaking generally, is (a) the statements of the individual him-
self when he applies for a policy; (b) the continuance of his
life as evidenced by payment of premiums, and (c) his death,
as evidenced by a claim under the policy contract. Now grant-
ing that every applicant told the truth when he applied, the
picture of his alcoholic habits then set down is, and can be,
only of that time and the immediate past. But nothing is more
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certain than that the drinking habits of some individuals
change from what they were at the comparatively early age at
which insurance was applied for, on the average. These habits
may and do change in both directions. Some persons become
heavier drinkers, others less heavy, than when they applied for
insurance. So then, in fact, it may be taken to be the case that
in the non-abstainer section of insurance experience such as we
have cited, there is a mixture, in wholly unknown proportions
of (a) persons who, for the major portions of their lives, have
been total abstainers; (b) moderate drinkers; (c) excessive
drinkers. There will also be the same three classes, again in
quite unknown proportions, represented in the abstainer class
in the experience of all companies except those, like the United
Kingdom Temperance and General Provident, which requires
an annual statement from the policy holder as to his continued
abstention.

2. Since most insurance companies are believed, and in many
cases known, to discriminate against persons using alcohol as
a beverage in more than a certain (to the applicant unknown)
amount or degree, an incentive is at once created for the appli-
cant to understate the amount of his alcoholic indulgence. The
discrimination may take the form of refusal to accept the risk,
or an increased premium rate, or a reduced participation in
the so-called bonuses or dividends. But in either case there
is a powerful incentive for the applicant to make out as favor-
able a case as possible for himself.

These difficulties have been noted by many students of the
problem. Emminghaus (153) went so far as to maintain that
there were no critically accurate statistical data from which
the comparative mortality of abstainers and non-abstainers
could be determined. This, I think, is too extreme a statement.
A fair appraisement of the situation would seem to be that
what the most reliable of the insurance experience has estab-
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lished beyond reasonable doubt is that abstainers, as a class,
have a lower mortality than non-abstainers as a class. Farther
than this the insurance data, in my opinion, will not permit us
to go, in the way of safe and critical conclusions. What it has
to offer upon the question of the comparative mortality of ab-
stainers and moderate drinkers, can at the best be regarded
as only suggestive of what may be the truth.
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CHAPTER VII

THE INTERPRETATION OF THE EVIDENCE

THE general results of previous work regarding the effect of
alcohol upon mortality, as set forth in detail in the last chapter,
sustain two general conclusions. The first is that heavy drink-
ing certainly shortens life, on the average. The second is that
if abstainers as a class be compared with non-abstainers, as a
class, without further precise specification as to the amount
of drinking by the non-abstaining persons, the mortality of the
abstainers is generally lower than that of the drinkers.

How are the results of the present investigation, set forth in
detail in Chapter V, to be interpreted in relation to this general
body of earlier experience?

In the first place the present study agrees with all other
experience so far as concerns the effect of keavy drinking upon
duration of life. Indulgence of this sort and degree shortened
life just as definitely in the present material as it has in the
general experience of mankind on the point. So we can put
this category of drinking to one side without further discussion.
Everybody is agreed that heavy drinking is deleterious.

In the second place, it will be recalled that it was shown in
the last chapter that one of the chief difficulties about the best
of the insurance data (such as those from the United Kingdom
and General Provident, the Medico-Actuarial investigation,
etc.) was that these data made no sharp and clear-cut dis-
crimination between different classes of drinkers. All that
the insurance data are able to show is that abstainers, as a
class, exhibit lower mortality rates than do non-abstainers, as
a class. But a class of non-abstainers falls so far short of
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homogeneity as to have but little significance relative to the
problem in which the public interest really lies, namely the
effect of moderate drinking upon longevity.

If, however, we compare abstainers, as a class, with non-
abstainers, as a class, within the present material on which this
book is based, we shall find no essential discrepancy between
these figures and those of the insurance companies. Instead
there is substantial agreement in principle. This is demon-
strated in Table XXXIX, which again is condensed from one
of the detailed life tables of Appendix II. In it are compared
the life table death rates at ages (1000 g-) and the expectation
of life (€ ) of males who were, on the one hand, abstainers, or,
on the other hand, non-abstainers (i7.e., either moderate or heavy
drinkers as defined in this book). This table has been com-
puted simply by pooling together all male drinkers in the
experience, regardless of the extent of their drinking, and com-
paring the resulting pooled figures with abstainers. The re-
sulting information is precisely similar in character and signifi-
cance to that derivable from the experience of the insurance
companies reviewed in Chapter VI.

From Table XXXIX it is seen that, in the present mate-
rial, the death rates of the non-abstainers (all drinkers), as a
class, are higher than those of the abstainers, as a class, at all
ages up to 70. From that point on, owing to the favorable
death rates of the heavy drinkers at advanced ages in this
material, the rates in the “ all drinkers ” group are lower than
in the abstainer group. But it must be remembered that the
exposure to risk is rather small in this experience at these ad-
vanced ages. Furthermore, it is in this region of the table that
the family basis of the present statistics produces its heaviest
effect. Altogether the indications of the table after age 70
cannot be regarded as having anything like the same degree of
reliability as those for the ages before 70.
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TABLE XXXIX
ConpeEnsep Lire TaBLEs FOR (a) ABSTAINERS a¥D (b) Arr Drinkers. MALES

Age Abstainers All drinkers Abstainers All drinkers

= death rate death rate expectation expectation
(1000 g2) (1000 ¢z) (°z) (e%z)
30 7.54 9.19 36.34 33.60
35 8.33 11.66 32.69 30.22
40 9.63 14 .44 29.06 27.05
45 11.62 17.61 25.47 24.07
50 14.61 21.31 21.99 21.24
55 19.07 25.78 18.64 18.55
60 25.79 31.42 15.49 15.99
65 36.03 38.89 12.58 13.55
70 51.85 49 25 9.97 11.25
75 76.65 64.34 1.71 9.10
80 116.10 87.35 5.90 7.14
85 157.92 123.73 4,55 5.45
90 214 80 175.28 3.44 4.06
95 292 .17 248 .31 2.54 2.94

The superior position of the abstainer group in its life table
rates of mortality up to age 70, as compared with the non-ab-

stainers, as a group, is not inconsiderable in degree.

This is

shown by Table XL, which expresses the differences in the

TABLE XL

PERCENTAGE ExcEss 1N ExPecTED MORTALITY OF NON-ABSTAINERS OVER
ABsTAINERS, ON THE Basis oF DeatHE RateEs oF Tapre XXXIX

Percentage which difference between Abstainer and All
Age Drinkers expected deaths is of the Abstainer expected
deaths. Equal exposure.
30 21.9
35 40.0
40 49.9
45 51.5
50 45.9
55 35.2
60 21.8
65 7.9
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number of deaths between the two groups which would be ex-
pected if an equal number were exposed to risk at each age in
each group, as percentages of the expected deaths among the
abstainers.

It is thus seen, to take the maximal case as an example, that
the number of deaths which would be expected in the non-
abstainer group at age 50, if equal numbers at that age were
exposed to risk in both abstainer and non-abstainer groups,
is a little more than half again as high as the number of ex-
pected deaths in the abstainer group.

To summarize the evidence to this point, we may say that
it has been demonstrated by Tables XXXIX and XL that the
present material leads to the same results as the general run of
most trustworthy life insurance experience, in respect of all the
points on which the experience of insurance companies can
furnish any evidence at all relevant to the problem of the
effect of alcohol upon duration of life. These points are: (1)
that heavy drinkers exhibit an extremely high mortality as
compared with abstainers or with the general population, and
(2) that non-abstainers, as a class, exhibit a higher mortality
than abstainers, as a class.

So then it cannot be alleged against the material of the
present study that it does not agree with general life insurance
experience. It does, on every point in respect of which a real
comparison can be made.

But, going back to the data presented in Chapter V, we
know, for the present material, precisely why the death rates
up to age 70 for the non-abstainers are higher than those for
the abstainers, by the relatively large amounts shown in Table
XL. Itissimply because the non-abstainer group is not homo-
geneous in respect of alcohol consumption. It includes heavy
drinkers as well as moderate drinkers. But, as has already
been shown in Chapter V, moderate drinkers and abstainers
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have substantially the same death rates (within the probable
limits of fluctuation due to sampling) up to about 65 or 70.
The bad showing of the non-abstainer death rates of Table
XXXIX therefore is essentially due simply to the inclusion of
the heavy drinkers in the heterogeneous non-abstainer group.
But, again, as has already been pointed out, it is precisely this
which is done when comparison of drinkers and non-drinkers
is made on the basis of life insurance experience.

With the important point now settled that the present mate-
rial is not in disagreement with insurance experience where
there is parity of relevance, let us turn to further consideration
of the moderate drinking group. It has been suggested by
many persons, at different times, that the similarity in the
mortality rates of abstainers and moderate drinkers, or the
possible slight superiority of the moderates as compared with
the abstainers, is mainly due to factors not connected directly
with alcohol at all. This argument, in one form, runs as fol-
lows: The abstainer is really a poor risk, and knows it, or be-
lieves that he knows it. He therefore abstains from alcohol,
thinking that it will do harm to his already poor health. On
the contrary the moderate drinker is an average, healthy sort
of person who is in fact a good insurance risk. It is then con-
cluded that if the persons in the moderate group had been ab-
stainers instead of moderate drinkers, they would have shown
a greatly superior duration of life, on the average, to the real
abstainers. The reason they have in fact only about the same,
or a little higher expectation of life, is because their real vital
superiority to the abstainer group has been curtailed by the
harmful biological effects of their moderate drinking.

This same argument in somewhat different form has been
discussed by Stevenson (122). He says (pp. 279-280):

“ There remains for consideration Professor Pearl’s finding,
that moderate drinkers live slightly longer than abstainers.
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In the first place, such slight differences as those shown by him
at ages under 60 . . . need not be taken very seriously; and,
in the second place, even if taken as significant, the result
is perhaps not so very surprising. In discussion of this subject
we cannot assume that, but for their habits regarding alcohol,
the expectation of life of the abstainers and non-abstainers
compared would, age for age, be equal. It may surely be as-
sumed that total abstainers include amongst their ranks a
larger proportion of the intemperate enthusiasts commonly re-
ferred to as ‘cranks’ than do non-abstainers. We have no
data as to the natural longevity of cranks, but it may quite
possibly be below the average. Some evidence pointing in
this direction may be found in the record of the discussion of
Moore’s paper. Sir T. P. Whittaker, referring to a suggestion
that abstainers were largely so because, being naturally vigor-
ous persons, they did not feel the need for ¢ stimulant,” and so
were better lives, used words which merit more attention in
this connection than they have received.

““¢ Probably he knew more of the abstainers in the country
than any man in the room, and he doubted if that were so.
He doubted whether, apart from their abstinence, abstainers
were a particularly careful, healthy and strong lot. They were
a restless, strenuous, active, and sometimes a contentious lot,
especially in years gone by. Men who took up an unpopular
stand in social life were necessarily of that stamp of mind, and
he did not think the strenuous worrying attitude of mind was
necessarily conducive to health or longevity. It was the quiet,
equable, steady man, who allowed nothing to worry him, that
lived. The teetotaller was a strenuous, conscientious, active,
fighting, worrying, driving sort of fellow.’

‘“Here we have a description of the temperament of the
typical teetotaller by an undoubted authority in the form of a
prominent champion of abstinence, which might stand for sym-
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pathetic description of ‘cranks’ in general. Have such per-
sons a normal expectation of life? We have no statistical evi-
dence as to this, but I, for one, am disposed to accept Sir T. P.
Whittaker’s surmise on the point as very probably true. On
the one hand, then, we have the combination of drink and the
devil, and on the other hand of teetotallism and the crank, with
the result that statistical measurement of the effect of alcohol
upon mortality seems to be impossible.

‘““ A further point to be considered is that men of the habits
of Pearl’s class of moderate drinkers may well be, on the
average, exceptionally good lives. They are the men whose
lives have proved their temperance and self-restraint in the use
of alcohol; and it is probable that the same qualities also serve
them in good stead in other connections. Some abstainers, on
the other hand, are such, because either their family or their
personal history has indicated the advisability, in their case, of
total abstinence. There does not, then, seem anything sur-
prising in the fact, if true, that very moderate drinkers, such
as Pearl’s, live slightly longer lives than total abstainers. This
would even be compatible with some adverse effect of moder-
ate consumption of alcohol upon longevity, for we cannot say
how long the moderate drinking type would live under condi-
tions of total abstinence.”

Stevenson implies that it is not any easy matter to deter-
mine, from human material, the precise effect of alcohol apart
from other factors. Every student of the problem will agree.
The general argument for a selective factor in the case has
caused me much thought. It presented a baffling puzzle to get
some really critical and differentially relevant human evidence,
which would carry us farther forward towards a sound judg-
ment on the point. By considering, on the one hand, how
one would go at the solution of the problem experimentally,
and, on the other hand, turning back to my original family his-
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tories, I hit upon a scheme which at any rate offers some new
evidence that is critically relevant, though not as large in
amount as might be wished.

If one were going to set up an experiment with guinea pigs,
let us say, to determine the effect of moderate alcohol consump-
tion upon longevity, as compared with total abstinence, the
procedure would be essentially as follows: From each litter
of the stock animals, pairs of the same sex, age, and general
health would be chosen. These pairs of litter brothers (or
sisters) would be like each in genetic constitution, if the stock
were pure bred and substantially homozygous, or if the stock
were large and had for a long time been bred wholly at random
relative to all characters. Then one of each such pair of litter
mates would be given a moderate amount of alcohol through-
out life, and the other would be given no alcohol at all. In
other respects the environmental factors, such as food, lodging,
climate, etc., would be kept the same for each member of the
pair.

It occurred to me to go back to the original records and see
whether one could extract a sufficient number of pairs of
brothers in which one of the pair had been a moderate drinker
throughout life, and the other an abstainer, to enable the cal-
culation of age specific death rates. If this could be done
then we should have at least an approximation to the guinea-
pig experiment described above.

It was possible to get 94 male abstainers who had 113
moderate drinking brothers. Each one of the 94 abstainers
had at least one full brother in the moderate group. Some of
them had more than one. Hence there is a larger number in
the moderate group as a whole. From the standpoint of hu-
man vital statistics these are small numbers — much smaller
than one would like to have. But the records regarding them
are known to be accurate, and therefore they must be admitted
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to have some value. It is also fair to point out that if the ex-
periment described above were carried out with guinea-pigs,
and 207 animals were used in the experiment, no biologist
would question the results. On the contrary it would be ac-
claimed an unusually convincing research because such a large
number of animals had been used!

In Table XLI the essential data, regarding these brother-
brother pairs, are exhibited. .

TABLE XLI

Tee Ace Seeciric Deata Rates (1000 g,) For (a) A GROUP OF ABSTAINERS
axp (b) A Grour or THEIR FurLL BROTHERS WHO WERE MODERATE DRINKERS

A. Abstainers who were full B. Moderate drinkers who were
brothers of individuals in section full brothers of individuals in
B of this table section A of this table

Age
Person-years Person-years :
exposure to | Deaths Death rate exposure to | Deaths Death rate

risk (1000 ¢2) ik (1000 g2) T

20 401.5 2 5.0 536.5 3 5.6

25 304.0 2 6.6 420.0 6 1£.2

30 220.5 2 9.1 302.5 3 9.9

35 168.0 1 6.0 237.5 2 8.4

40 134.0 4 29.5 189.5 4 20.9

45 91.5 2 21.7 139.5 2 14.2

50 65.0 1 155 88.5 2 22.3

L1 45.0 s 56.0

60 23.5 2 82.0 33.0

65 8.5 s 7.0

70 5.0 o, Y 2.5

75 . 1 B R e

Total 1467.0 17 ey 2012.5 22

Owing to the fact that there happened to be no deaths among
the moderate drinking brothers after age 50, although there
were 98.5 person-years exposure to risk of dying, the death
rates in the two groups can be compared only up to and in-
cluding age 50.
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This comparison may best be made graphically. This is
done in Fig. 19, which plots the specific death rates for the
two groups.
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F1c. 19. The unsmoothed life table death rates for (a) a group of abstainer

males (solid line) ; and (b) a group of moderate drinking males who were full
brothers of the abstainers (dash line).
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While the death rate lines of Fig. 19 are irregular, on ac-
count of the meagerness of the data, what evidence they do
afford favors the view that the moderate drinking has not ad-
versely affected duration of life. While the specific death rates
up to age 35 are higher among the moderate drinking brothers
than among the abstainer brothers, after that age they are gen-
erally lower. Having regard to the small extent of the experi-
ence the two lines run as closely similar courses as could rea-
sonably be expected. There is furthermore every reason to
suppose that these pairs of brothers are more nearly alike in
genetic constitution than random pairs of males in general
would be. While it is practically never possible in human
biology to get data exactly corresponding to the experimental
records of general biology in precision and control of variables,
we nevertheless approach this ideal in the present instance
fairly closely. And the result confirms the conclusion that
moderate drinking does not sensibly shorten the duration of
life.

In connection with the preparation of this book, I have com-
piled, with the assistance of Miss E. Marion Pilpel, an exten-
sive annotated bibliography on the biological effects of alcohol,
drawing widely on medical sources, as well as zoological, botan-
ical and general biological. The general characteristics of this
literature are of interest in the present connection. The first
broad impression that one gets is that relatively little study,
either by medical men or biologists, has ever been devoted espe-
cially to the effects of small or moderate alcohol consumption.
The literature abounds in material on the results of excessive
dosage. Its harmful effects have been demonstrated over and
over again in all departments of the biological economy. But
what of the clinical, physiological, and other biological studies
on the effects of moderate drinking? Though relatively few in
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number, it will be interesting and suggestive in the present
connection, to examine a few of the more recent of them.

In 1903 Cabot (207) presented the results of a study of
measurements of the blood-pressure before, during, and after
the administration of alcohol to patients for the most part sick
with typhoid fever, in the medical wards of the Massachusetts
General Hospital. “ We began our 4-hourly measurements,”
he says, “on 41 febrile patients recumbent in bed and upon
unvarying diet. After 2 or 3 four-hourly records with each in-
strument (Riva-Rocci and Oliver) the patient was given either
half an ounce of whiskey or an equivalent amount of alcohol
properly diluted and flavored. This dose was repeated every
four hours for the first 24 hours and then doubled and con-
tinued for 24 hours more [in most cases, though in a few it
was continued several days]. After stopping the alcohol we
continued the readings for at least 24 hours and often longer.”
Neither the maximum nor the mean blood-pressure showed any
variations that could reasonably be referred to the action of
the alcohol. So far as was determined by the methods and
the cases used in this research, the action of alcohol upon the
circulation was #il. The same neutrality and apparent inert-
ness of therapeutic doses of alcohol in relation to the tempera-
ture, pulse-rate, respiration rate, appetite, sleep, delirium, and
secretions (renal and cutaneous) of 309 patients suffering from
a great variety of diseases, was the total impression derived
from 2163 observations in these cases. Lieb (208, 209) got
essentially the same results in 1915 in a similar study of pa-
tients at the Roosevelt Hospital. So also did Engelen (210)
in 1921.

Dixon, who has done a great deal of careful, thorough work
on the physiological effects of alcohol, showed (211) that:
“ In moderate doses and if well diluted alcohol has little effect
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on the rate of the normal heart; in large doses it excites the
medulla and slows the heart through the vagus. The failing
heart is accelerated by alcohol. When taken by the mouth, in
concentration, alcohol reflexly quickens the heart. In moder-
ate doses alcohol causes dilatation of the superficial vessels
and some slight constriction, which after large doses is fol-
lowed by dilatation, of internal vessels. In moderate doses
alcohol increases the activity and output of the heart. Reasons
are given for suggesting that this effect is due, in whole or part,
to the fact that alcohol is a readily assimilable food substance.
In large doses, strengths over 0.5 per cent in the blood, alcohol
depresses the heart; this is due to the direct toxic action of
the drug. Alcohol in moderate doses administered to animals
which show signs of circulatory failure, raises blood-pressure
mainly on account of its effect on the heart. In normal ani-
mals and in man whilst the systolic pressure may rise a little
or remain unchanged, the diastolic tends to diminish; in other
words the difference between the systolic and diastolic pressure
tends to increase.”

Bickel (212) found experimentally that no dilatation of the
heart followed the administration of moderate doses of alcohol,
confirming the observation of Moritz on human beings in re-
gard to this point. Some years later Bingel (213) found no
evidence, in 48 German university students, of dilatation of the
heart following beer drinking, even when coupled with strenu-
ous fencing.

In relation to the incidence of diseases of the circulatory
system, Mitchell, a county practitioner but apparently a keen
clinician and observer, has recorded (214) some results of in-
terest in the present connection. He analyses 118 deaths from
cardio-renal disease, occurring during 20 years of his practice,
and concludes that alcohol is an insignificant factor in the
etiology of this group of diseases. Only 5 deaths in the lot
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could be attributed in any way to alcohol. One hundred five
out of the 118 persons were total abstainers, and 7 were mod-
erate drinkers. Of 84 cardio-renal patients, alive and under
treatment at the time of writing, 78 were total abstainers.
Lian (215) found the incidence of arterial hypertension not
significantly different in moderate drinkers from that in sober
persons, though he presents evidence that heavy drinking is a
factor of real importance in the causation of this condition.

Before leaving the discussion of the circulatory system I
wish to refer to a paper by Kootataladse (216), which I have
not been able to see in the original but only know from reviews
in Physiological Abstracts and Chemical Abstracts. He car-
ried out experiments on the isolated mammalian heart with
dilute alcohol solutions and grape wine. The results with al-
cohol were not essentially different from those of other work-
ers (cf. Starling (30), but the grape wine diluted to the same
alcoholic content as the pure alcohol solutions, increased the
rate 20 per cent, doubled the output and the strength of the
beat, and increased the amount of fluid passing through the
coronary vessels. A substance was isolated from the residue
left after the distillation of the wine, which in a 1:500,000
concentration had a powerful effect upon the heart, similar to
that of digitalis. The fresh grape juice does not contain this
substance; it is formed only in the ripening of the wine and is
a product of fermentation. Ordinary light wine contains about
0.0137 per cent of this active principle. These curious results
need, of course, to be confirmed before they can be accepted,
but they are in line with a fact long known and abundantly
demonstrated, that the physiological effects of alcoholic bev-
erages are not by any means always attributable to the ethyl
alcohol content alone.

In this discussion it has not been my purpose to review
completely what is known of the action of alcohol on the cir-
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culatory system. The reader will find that well done in (29)
and (30). All that I have attempted to do is to show by a few
specific references that alcohol in moderate doses produces so
little effect of any sort upon the circulation, in either the sick
or the well, as to make it difficult to suppose that it could del-
eteriously affect life duration through this particular organ
system.

Let us turn now to other aspects of the matter. Wrzosek
(217) studied experimentally the influence of alcohol upon the
growth of transplanted mouse carcinomata. The alcohol was
given to the mice either by injection or with the milk used as
food. The following was a typical experiment. Eleven young
mice were given from the time of weaning 0.05 c.c. to 0.10 c.c.
of alcohol daily with their milk. They were inoculated in the
inguinal region with 25 mg. of tumor-broth. In 9 the tumor
took. The average duration of life after inoculation was 36
days, and the average tumor weight at death was 7.4 grams.
In 14 out of 15 control mice similarly inoculated the tumor
grew. The average duration of life of the controls after inocu-
lation was 28.5 days, and the average weight of the tumors
at death was 7.3 grams. Wrzosek’s general conclusion is that
injection of moderate doses of alcohol had no deleterious effect
upon these cancer mice. There was a slight diminution in the
number of successful “ takes ”” of the tumor following inocula-
tion.

Tsurumi (218) has also studied the effect of alcohol upon
mouse carcinoma, perhaps even more critically and intelli-
gently than Wrzosek. Ten control and 11 alcohol-treated mice
were inoculated with a rapidly growing strain of mouse car-
cinoma. The treated mice were then given daily 0.05 to 0.07
c.c. of 10 per cent alcohol in physiological saline by hypoder-
mic injection. After something over two weeks of this treat-
ment they were all killed with the following results:
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Control
e sl al J0 mide ... .00 nianee 152 grams
Mean weight per mouse .................. 152 &
Total weight of tumers ................... 1 e
Mean weight of tumor growth ............. 1187

Alcohol Treated

datal weight 6f 11 mice .................. 165 grams
Mean weipht per monse ...........c...0... 15.0
dotal weight of tumors ..............0.... 7.59 ¢
Mean weight of tumor growth .............. .69

There was thus a definite inhibition of tumor growth in
the alcohol mice. In fact most of the tumors in these treated
animals grew very little. In another series of experiments
Tsurumi studied the influence of alcohol on the formation of
metastases in the lungs, following the intravenous injection of
a rapidly growing mouse carcinoma. In 22 alcoholized ani-
mals only 22.7 per cent showed metastases on careful micro-
scopic as well as macroscopic examination. But in 14 controls
64.3 per cent had metastases.

Meyer (224) made a thorough experimental study of the
effect of moderate doses of alcoholic beverages on the secre-
tory and motor activity of the stomach. No essential influence
on the acidity of the stomach content could be made out with
the doses used (15-30 grams of 45 per cent cognac or alcohol
of corresponding strength). The alcohol was found to hinder
somewhat the emptying of the stomach when the food was
exclusively starchy, to have no influence when the food was
purely protein, and to accelerate the emptying with fat.

Kast (225) used the Pawlow technique in a study of the
effect of alcohol on the functional activities of the stomach in
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dogs. He found that alcohol in moderate quantities, and in
dilutions under 10 per cent, stimulates the stomach to an in-
creased formation and secretion of hydrochloric acid. No
increased production of mucus by the stomach could be
observed at these dilutions. The most recent extensive and
critical study of the effect of moderate consumption of alco-
hol upon the functional activity of the stomach is that of
Haneborg (226). He shows that when the alcohol is taken
with the meals there is an increased secretion of gastric
juice, of higher hydrochloric acid content and greater digestive
capacity.

Clopott (223) carried out a careful series of metabolism
experiments with a moderate alcohol intake. His results en-
tirely confirmed Atwater’s as to the food value of alcohol. Of
particular present interest in his conclusion that the alcohol
had no demonstrable effect on the absorption of nourishment
in the intestine.

Regarding the effect of moderate drinking upon the kidneys,
and the excretory functions in general, there is little evidence
available. Hultgen (220) studied the effect of heavy drinking
(chronic alcoholism) on the kidney function, with fairly ex-
tensive and carefully recorded clinical data. Among 461 drink-
ers only 42, or 9.1 per cent, showed evidence of nephritis, and
only 24, or 5.24 per cent, exhibited temporary or permanent
albuminuria. McNider’s (221, 222) recent experimental stud-
ies indicate that the prevailing impression of the excessive
damage done to the kidneys by alcohol is exaggerated. In
concluding a study of the effect of alcohol upon nitrogenous
metabolism Mendel and Hilditch (23) say that perhaps the
most significant impression which their data afford is the ab-
sence of pronounced alternations indicative of disturbed pro-
tein metabolism, even when the alcohol is continued for long
periods of time.
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In 1915 Reich (227) published a detailed study of the effect
of different grades of alcohol consumption upon the defense
mechanism of the blood against infection. He found that
heavy consumption materially weakened these defenses, though
curiously enough the phagocytosis of tubercle bacilli by human
leucocytes was found to bear no orderly relation to the alcohol
consumption of the individual. In all of the reactions studied
very good and very bad reactions were obtained in some par-
ticular individuals in all the different groups relative to the
amount of alcohol consumed. From this fact Reich concludes
that alcohol is not the predominating influence in determining
the effectiveness of the defense mechanism. In fact, so slight
and irregular were the results, as between abstainers and mod-
erate drinkers, that he found it impossible to say whether
moderate drinking is capable of affecting these mechanisms at
all. In this connection it is interesting to recall that Billings
(228), in his analysis of the data got from questionnaires sent
to a group of “ brain-workers,” found that 10.3 per cent of
the total abstainers reported themselves as affected with “ in-
digestion,” or acute rheumatism, or nervous disease of some
kind. Of the occasional drinkers 6.8 per cent reported them-
selves as thus affected, and of the regular, moderate drinkers
9.2 per cent.

The growth of moderately alcoholized plants and animals
has been shown by a number of investigators to be better
than that of non-alcoholized controls. Mast and Ibara (229)
found that tadpoles in weak solutions of alcohol not only lived
longer than the controls, but grew much larger in the same
length of time; so much so that the superiority was apparent
at a glance, and required no elaborate measurements for its
demonstration. The differences are shown in the following
extract from their data.
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TABLE XLII
GrowTH OF TaApPOLES (From Mast anp IBARA)
Average | Average
: total length of
D
ate Culture solutio enth i
in mm. mm.
May 6 | 24 per cent alcohol with plants 21.00 71.60
May 6 | 14 per cent alcohol with plants 18.55 6.86
May 6 14 per cent alcohol without plants 19.30 7.00
May 6 | Tap water with plants 17.00 6.40
May 23 | 14 per cent alcohol with plants 19.24 7.14
May 23 | Tap water with plants 16.31 6.44

Hecker (230) in his study of alcoholism in German school
children found that while alcohol adversely affected growth in
height, by the time 13.5 to 14.5 years of age were reached only
17 per cent of the abstaining boys were above the average
height for the age (from Lange’s tables) as against 45 per cent
of the drinking boys.

Space is lacking for a further review of the literature on
moderate drinking, but the general trend of it all may be
summed up in this way. In the physiological, general biologi-
cal, and clinical studies which have been made on alcohol,
when the dosage is of the order of that involved in moderate
drinking by human beings, there are extremely few results re-
corded which can be regarded as biologically deleterious.
There are many results, well established by critical experi-
mentation and observation, that indicate that small amounts
of alcohol are beneficial in some biological processes. In others
there simply is no detectable effect of small amounts of alcohol.
All this is in the most extreme contrast to the large body of
knowledge regarding the biological effects of large doses of
alcohol. They are almost uniformly deleterious.
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Many worthy persons who somehow seem unable to keep
separate their moral convictions and their scientific activities
have taken an extreme position, wholly unwarranted by the
facts, to the effect that alcohol, in any quantity however mi-
nute, is always biologically harmful. An amusing commentary
upon this position is afforded by the fact that ethyl alcohol is
regularly and normally present in the blood and tissues of the
living body. This has been demonstrated by Maignon (231),
Ford (232), Reach (233), Schweisheimer (234), and others.
The amount of alcohol so present is relatively minute. But
Kiihn (235) has recently shown, using an extremely exact in-
terferometric technique, that the increase in blood alcohol
noted after the administration of a single dose of alcohol, in
the form of two bottles of beer taken with a large meal, is
smaller than that occasionally observed after the administra-
tion of carbohydrate without alcohol. In his experiments the
former averaged 0.0033 per cent (the maximum being 0.0051
per cent, or 17 interferometer drum units), while the latter at-
tained a maximum of 0.0057 per cent, or 19 drum units.

Altogether I think that Starling’s (30, p. 168) summing up
of the case is entirely sound. It “ depends upon the distinction
between the use and abuse of alcohol. In moderation it is diffi-
cult to appreciate any harmful effects from its use, whereas
when the temperance is abandoned and alcohol is used im-
moderately, its effects are evil and fraught with disaster to the
individual and damage to the community.”
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CHAPTER VIII

THE RACIAL EFFECT OF ALCOHOL

Up to this point we have been solely concerned with the influ-
ence of alcohol upon the health and longevity of the individual.
But there is clearly another and not less important purely
biological aspect of the alcohol problem. What is the effect of
alcohol upon the health and longevity of the race? Does its
use bring about racial degeneration, ultimately to end in col-
lapse and extinction? Or, is its use biologically beneficial to
the race? To the consideration of these questions this chapter
will be devoted.

During the past fifteen years more extensive and penetrating
investigations have been carried out regarding the effect upon
the descendants in the kinship nexus, of the use of alcohol by
the ascendants, than in the entire prior history of the subject.
These investigations have been in the main experimental,
though a few extremely important ones have been statistical.
It is the thorough application of the experimental method to
the problem, however, which has markedly, and it appears se-
curely, advanced our knowledge in this field. To get really
critical, accurate and extensive statistics about any phase of
the alcohol question from human beings is an extremely diffi-
cult task. It can only be done by enlisting the services of
highly trained field workers, who, by visiting families, are able
finally to establish such relations of friendliness, or even inti-
macy, as make possible frank and true statements about such a
delicate question (in America, at least) as alcoholic habits.
It is by this method that the results so far set forth in this
book have been obtained.
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In a laboratory experiment, on the other hand, not only are
there no social or ethical elements to embarrass the research,
but there is the opportunity of virtually complete control of
the whole life of the individual. It is possible in this way to
get a kind of evidence on the problem which can be gained by
no other process.

The literature is extensive regarding the effect of alcohol
upon the race. But fortunately it is easily and accurately di-
visible into two distinct portions. The earlier part, extending
in point of time up to about 1910, need not detain us now, be-
cause it has been supplanted by the more critical work which
has appeared since that date. The present era of the critical
investigation of the problem of the racial effect of alcohol may
be properly said to begin with the work of Pearson (236, 237,
238). The chief results of the first of these studies, which is
the one directly and pertinently bearing upon our present prob-
lem, were as follows:

“There is a higher death rate among the offspring of alco-
holic than among the offspring of sober parents. This appears
to be more marked in the case of the mother than in the case of
the father, and since it is sensibly higher in the case of the
mother who has drinking bouts than of the mother who habit-
ually drinks, it would appear to be due very considerably to
accidents and gross carelessness and possibly in a minor degree
to a toxic effect on the offspring.

“Owing to the greater fertility of alcoholic parents, the
nett family of the sober is hardly larger than the nett family
of the alcoholic.

“The mean weight and height of the children of alcoholic
parents are slightly greater than those of sober parents, but as
the age of the former children is slightly greater, the correla-
tions when corrected for age are slightly positive, i.e., there is
slightly greater height and weight in the children of the sober.
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In the case of the father the correlations are not significant
having regard to their probable error; in the case of the mother
they may be just significant but they are so slight as to have
no importance.

“’The general health of the children of alcoholic parents ap-
pears on the whole slightly better than the health of the chil-
dren of sober parents. There are fewer delicate children and
in a most marked way cases of tuberculosis and epilepsy are
less frequent than among the children of sober parents. The
source of this relation may be sought in two directions: the
physically strongest in the community have probably the great-
est capacity and taste for alcohol. Further, the higher death
rate of the children of alcoholic parents probably leaves the
fitter to survive.

“ Parental alcoholism is not the source of mental defect in
offspring.

“The relationship, if any, between parental alcoholism and
filial intelligence is so slight, that even its ‘sign cannot be de-
termined from the present material.

“ The normal visioned and normal refractioned offspring ap-
pear to be in rather a preponderance in the families of the
drinking parents, the parents who have ‘bouts’ give inter-
mediate results, but there is no substantial relationship be-
tween goodness of sight and parental alcoholism.

“The frequency of diseases of the eye and eyelids, which
might well be attributed to parental neglect, was found to have
little, if any relation to parental alcoholism.

“To sum up then, no marked relation has been found be-
tween the intelligence, physique or disease of the offspring and
parental alcoholism in any of the categories investigated. On
the whole the balance turns as often in favour of the alco-
holics as of the non-alcoholic parentage.”

It will be noted that there is here made for the first time the

188

%




RACIAL EFFECT OF ALCOHOL

definite suggestion that alcoholism in the parents may have a
selective effect upon the offspring. The evidence for this con-
clusion is statistical in character, and consists of two points:
(a) greater death rate among children of alcoholics, and (b)
superiority of surviving children. There was no suggestion
made of selection of germ cells in the gonads of drinking
parents.

The most extensive experimental study of the problem is
that which has been carried on for a number of years by Stock-
ard (40, 239, 240). Earlier experimental work, such for ex-
ample as that of Laitinen, and a number of others, had been
felt to be open to rather obvious criticism, in one respect or
another. Some researchers had used obviously faulty meth-
ods; others had not kept, or at any rate published, detailed
records of just what was done or happened; others had failed
to follow the matter far enough to justify any conclusions.
All told, experimental work preceding Stockard’s attack on the
problem produced little effect on the mind of the scientific
public.

Stockard’s work with alcohol began in 1909, and was not
at first genetic in character, but embryological. He instituted
experiments on the modification of the development of fish
embryos, which have their embryonic life outside the body
of the mother. He has recently ( (239) p. 255) reinter-
preted the results of these experiments. In the original
accounts of this work he did not lay the stress that he now
does on the selective character of the results taken as a
whole.

“When eggs were placed in water containing from 1 to 5
per cent of ethyl alcohol their rate of development was con-
siderably inhibited and in the stronger solutions almost
stopped. On later returning these eggs to the usual seawater
environment development was resumed at a normal or almost

189



ALCOHOL AND LONGEVITY

normal rate. Nevertheless, the arrests which had been expe-
rienced caused in many of the eggs the entire suppression of
development, while in others the development of many organs
and parts were greatly modified. The embryos developed ab-
normally and were monstrous in form.

“ An important fact to be noted is the great individual vari-
ation in the way the eggs react to the solutions. When any
lot of one hundred eggs are examined after these treatments
it will be found that a certain percentage of them are develop-
ing perfectly normally, as if these had entirely resisted the

effects of the treatment; others are only slightly affected; oth-

ers exhibit more marked modifications; and a number of
eggs have actually been killed. It is thus seen that the effect
of the treatment varies with the hardiness of the egg. The
poor eggs which would have, under usual conditions, developed
into weak embryos are eliminated by the treatment, those of
low average resistance are injured, while the particularly fine
eggs are apparently not affected and live to hatch as vigorous
young fish. This variable response occurs when eggs are
treated with a sublethal dose of any chemical substance, and it
is in no sense a peculiar reaction to alcohol.

“ Another fact that should be fully recognized in drawing
general conclusions from the responses of these embryos to
alcohol is that exactly the same injuries and developmental
deformities are readily induced by the use of a great number
of other chemical stuffs, and also by unusual physical condi-
tions. The fact that such deformities are experimentally pro-
duced in embryos by the application of alcohol does not in any
sense demonstrate that human deformities have been induced
by a similar cause. The amount of alcohol in the solutions
to which the eggs are subjected is greater than could be toler-
ated in the human blood stream. It is also a fact that common
salt (sodium chloride), sugar, and many other constantly used
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substances in human food are equally as effective in inducing
the same types of developmental modifications in these eggs
as in the application of alcohol. The fact that an experimenter
may use an effective dose of a certain substance to induce de-
velopmental disturbances has no direct bearing on the question
of the use of this substance in very much smaller amounts by
man or other animals.

“ These results should be considered in an impartial manner
and should not be distorted for one purpose or another in a
discussion of the use of alcohol by man. I can only say, as an
embryologist, that the experiments give no certain proof that
alcohol has ever caused abnormal development in the human
embryo. Neither do they prove that it may not, in so far
as the doses here necessary to induce an effect are greater
than we have reason to believe ever exist in the human
body.”

Following this work on externally developing embryos Stock-
ard began the series of experiments on guinea pigs which has
received such wide and deserved recognition. The initial pur-
pose was to see whether in internally developing embryos re-
sults similar to those on fish eggs could be got. Alcohol was
administered to guinea pigs by the method of vapor inhalation.
This was a great advance in the experimental technique of
the subject, because it avoided the secondary disturbances of
general metabolism which may follow the daily administration
of alcohol in solution per os, continued over long periods of
time. It is the general experience of all students of the prob-
lem that animals receiving alcohol by inhalation remain in
excellent general health, and in fact usually attain to a greater
total duration of life than control animals not given alcohol.
(Cf. Chapter I of this book.)

The general broad result of Stockard’s studies, and essen-
tially the only one in any way emphasized, or even recognizably
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pointed out, in his papers over roughly the first ten years of
the work, was that the administration of alcohol to the parents
caused the production of a small, but still perfectly definite,
proportion of defective offspring, many of which were non-
viable for more than a short time, and some of which lived as
monstrous forms. This aspect of Stockard’s results has re-
cently been illustrated by him in a table (239, p. 255) which
may be reproduced here as Table XLIII.

TABLE XLIII

ALTERNATE MATINGS OF NorMAL GUINEA PiGs, wiTH NORMAL AND ALCOHOLIC
Mates. (FromM STOCKARD.)

Matings of 35 Normal Matings of 44 Normal
Males successively with Females successively with
| Normal Treated Normal Treated
Females Females Males Males
No. of matings 81 81 77 81
Total offspring 196 185 195 182
2.42 Av. lit. | 2.28 Av. lit. | 2.53 Av. lit. | 2.25 Av. lit.
Failure to conceive 6 6 3 10
7.90¢;, 7.90% 3.89% 12. 349,
Lived over 3 mos. 151 105 161 118
77.039, 56.647% 82.56% 61.83%;
Died under 3 mos. 45 80 34 64
22,969, 43.35% 17.45% 35.16%
Defective 0 11 0 9
5.959, 49 .79,

Table XLIIT needs no particular comment. It demon-
strates the main conclusion of all of Stockard’s reports on this
work prior to 1922. He has supported and developed it by a
great variety of ingenious and painstaking experiments.

192

Fop o il

et i el el i M e e

g



RACIAL EFFECT OF ALCOHOL

In 1914 Pearl (34 to 37 inclusive) began experimental work
on the problem with the domestic fowl as material. The ob-
ject was two-fold. Primarily there was the interest in seeing
whether, by giving various volatile chemical substances over
long periods of time by inhalation, it would be possible to in-
duce specific and permanent changes in the genetic constitution
of the germ cells — to induce and experimentally control new
heritable variations, in short. In the second place Stockard
agreed in conference that it was highly desirable to repeat his
experiments with a different animal than the guinea pig, to see
if the same results would be obtained. The methods used were
in all essentials the same as those of Stockard. A somewhat
detailed account of what these methods were has already been
given in Chapter I, and need not be repeated here. This work
started with a number of different substances, but presently
came to the use only of ethyl alcohol. The investigation went
on without interruption, and on a rather extensive scale, till
the spring of 1917. A large amount of unpublished material
had accumulated. My entrance upon war service in June,
1917, necessarily ended the experiments, but only for the time
being, it was then expected. When in March, 1919, 1T was
able to resume academic life, two developments of the work
were contemplated. One was to publish as soon as possible all
the mass of material which had accumulated in the experiments
with alcoholized fowls and their progeny. The other was to
continue the experiments with mice, and with all the refine-
ments of method which had suggested themselves in the course
of the earlier work. To this end a colony of mice of great
genetic purity and homogeneity had been bred up by my as-
sistant, Miss Sylvia L. Parker, during 1918 and 1919. Both of
these projects received a summary quietus on November 24th,
1919, when my laboratory was completely destroyed by fire.
Neither records nor animals could be saved.
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The first year’s work with fowls is summarized in Table

XLIV.

(From Pearl (36) p. 280.)

TABLE XLIV

SHOWING IN SUMMARY ForM THE ErrFecT oF CONTINUED ADMINISTRATION OF
ALCOHOL UPON THE F1 PRrROGENY

:E"::ei Treated Al Un- Net
Character Studied Un- oo X ratad |
f::laatli: females Parents trols | Offspring
1. Mean germ dosage index. . .[137.8 [299.0 [210.35 0
2. Percentage of infertile eggs
(i.e., in which no embryos
were formed)........... 25.2 | 59.2 | 41.¥ '} 5.3 -
3a. Percentage of embryos dy-
inginghell .. ........... 36.6 | 26.9 | 33.3 | 42.2 +
3b. Percentage of fertile eggs
which hatched.......... 63.0 | 12.3 | 66.7 | 57.8 +
4. Percentage of all eggs which
REfrhed. oL 47.1 |1 29.4 [ 38.6 |44.4 -
5. Percentage mortality under
180 daysof age......... 21.1 | 10.6 | 17.6 | 36.9 +
6. Percentage mortality over
180 daysof age......... 2.9 | 13.6 |43 15.3 +
7. Sexratio :percentmales.. | 48.9 | 45.5 | 47.7 | 50.0 0
8. Mean hatching weight per
bird, males............. 34.91 | 36.97 34.24 +
9. Mean hatching weight per
bird, females........... | 35.04 | 37.17 34.73 +
10. Mean adult weight per
bard; IRNeE: o b 2669 | 2815 2392 +
11. Mean adult weight per bird,
Pemales s e 2020 2003 1928 +
12. Percentage of weak and de-
formied chicks. ... ...c.. 0.7 0 0.4 1.0 +
13. Abnormalities of Mendel-
ian inheritance......... 0 0 0 0 0

This first year’s work showed that out of 12 different char-
acters for which there were quantitative data, the offspring of
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treated parents taken as a group were superior to the offspring
of untreated parents in eight characters.

These results were first presented in a paper read before the
American Philosophical Society on April 15th, 1916 (241). It
was suggested that these results, as well as those of earlier
workers, might be most satisfactorily accounted for on the
hypothesis that alcohol, and similar substances, act as selec-
tive agents upon the germ cells of treated animals. The essen-
tial points in the hypothesis were put in the following way.

(a) Assume that the relative vigor, or resisting power of
germ cells varies, or grades continuously from a low degree to
a high degree, and further assume that the absolute vigor of
the whole population of germ cells is different for different
species.

(b) In the intensity of dosage employed in inhalation ex-
periments, alcohol does not destroy or functionally inactivate
all germ cells but does so to some of them. The propor-
tionate number of the whole population of germ cells which
will be inactivated by such dosage may fairly be supposed
to depend upon the mean absolute vigor or resisting power
characteristic of the particular species or strain used. In a
species with germ cells of absolutely low mean vigor propor-
tionately more will be functionally inactivated than in a
species of high absolute mean vigor of germ cells.

(c) Besides the germ cells which are wholly inactivated by
the agent, and which we may designate as class (a), we may
fairly assume that there is a possibility of two other classes
existing, viz.,, (b) germ cells which, while not completely
inactivated, are so injured by the agent as to produce young
which are measurably defective in some degree, and (c) germ
cells which are not measurably affected by the agent at all in
the dosage employed, and produce young which are not dis-
cernibly otherwise than perfectly normal.
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(d) It appears entirely fair to assume that germ cells of the
(a) class are of relatively the lowest mean vigor or resisting
power, class (b) next, and class (c) the highest. The propor-
tionate number of the two sorts of young, corresponding to
classes (b) and (c) of germ cells, which would be expected
to appear in any experiments made to test the point would
clearly be a function of the mutual relationship or propor-
tionality between two variables, the dosage of the deleterious
agent on the one hand, and the mean absolute resisting power
of the germ cells characteristic of the strain or species of ani-
mal used in the experiments on the other hand.

(e) If the dosage of the agent be relatively high in propor-
tion to the mean absolute resisting power it would be expected
that all the germ cells would fall into classes (a) and (b),
producing no young at all, or offspring in some degree defec-
tive.

(f) If, on the other hand, the dosage, though absolutely the
same, be relatively lower in proportion to the mean absolute
resisting power of the germ cells it would be expected that all
three germ cell classes, (a), (b), and (c), would be repre-
sented. The embryos actually formed would be chiefly pro-
duced by (c) germ cells, and to a much smaller extent by (b)
cells. Under these circumstances it would necessarily follow
that a random sample of the young produced after the action
of the deleterious agent would, on the average, be superior in
respect to such qualities as growth, etc., which may be sup-
posed to depend in part at least upon germinal vigor, to a ran-
dom sample of young formed before the action of the agent,
because the germ cells of class (c) are a selected superior
portion of the total germ cell population.

(g) Essentially that proportionality between effective dos-
age of the deleterious agent and absolute resisting power of
the germ cells outlined in the preceding paragraph (f) is be-
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lieved to have obtained in my experiments with fowls, Nice’s
experiments with mice (cf. infra), and nature’s experiment
with the workingmen’s population, studied statistically by
Elderton and Pearson.

In December, 1916, some of the results on the second gen-
eration of progeny were reported in the summary form of
Table XLV.

Table XLV brings out the following points:

(a) Considering the total, and comparing chicks with any
alcoholic ancestry, as a group, with chicks having no alcoholic
ancestry, as a group, it is clear that there were fewer of the
former than of the latter from a given number of eggs. In
every 100 eggs from birds in the alcoholic series approximately
53 embryos were formed as against 80 in every 100 eggs in the
non-alcoholic series.

(b) The total number of offspring dealt with in the experi-
ments (1628) is respectable, and such as to lead to reasonable
confidence in the results, especially in view of the fact that
these results were in every essential particular in full accord as
to their sense with those obtained in the 1915 experiments, and
even more pronounced in degree.

(c) The prenatal mortality was approximately 10 per cent,
and the postnatal mortality (to 180 days of age) was approxi-
mately 5 per cent lower in the chicks with alcoholic ancestry
than in those of non-alcoholic ancestry.

(d) While from a given number of eggs 26.81 per cent
fewer embryos were formed in the alcoholic series than in the
non-alcoholic, 10.7 per cent more of these young were alive
when adult age (180 days) was reached if their ancestry was
alcoholic than if it were non-alcoholic.

(e) The great reduction in embryo formation (partial steril-
ity) observed in the alcohol treated series appeared to be pre-
ponderantly due to the effect of alcohol upon the germ cells of
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the female. The significant thing is the fact that the percent-
age of embryo formation steadily rises in the following groups:
(1) Dam alone or dam and sire alcoholic, (2) sire alone, or sire
and some other ancestry not including dam, alcoholic, (3) no
ancestry alcoholic.

These results clearly indicated that the germinal selective
action of the alcohol postulated in my earlier papers was con-
tinuing to work, so far at least as the basic biological viability
(duration of life, mortality) was concerned. There was a mass
of other evidence to this effect in the records which did not get
published before they were burned.

It was shown, however, that there was no sensibly higher
proportion of abnormalities of development among the em-
bryos of alcoholic ancestry than among those of non-alcoholic
ancestry. This is demonstrated in Table XLVT.

The results so far had been such as to indicate that alcohol
did act as a selective agent upon the germ cells, and stress had
therefore been laid upon this aspect of its action in interpreting
the results. But it was fully recognized that alcohol might act
similarly as a selective agent upon the developing embryos. In
the summer of 1916, in fact, I carried out the first experiment
of which there is record, so far as I know, specifically and
solely directed to the testing of the question as to whether alco-
hol did act as a selective agent upon developing embryos (37,
pp. 681-682).

Two incubators were used, each containing at the outstart
390 eggs. These eggs were selected with the utmost care to
ensure likeness of age, of strain, and of other characteristics in
the two lots. In one incubator 40 c.c. of 95 per cent ethyl
alcohol were evaporated beneath the eggs daily. In the other
incubator no alcohol was used. At the end of 7 days 130 eggs,
designated as Lot 1, were removed from the alcohol incubator
and allowed to complete their development in a normal non-
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alcoholic incubator. At the end of fourteen days the remaining
eggs (after testing out infertiles) of Lot 2, which originally con-
tained 130 eggs, were removed from the alcohol incubator and
finished their development without further dosage of alcohol in
a normal incubator. Finally Lot 3, originally containing 130
eggs, was subjected throughout the twenty-one days of incuba-
tion to the daily dosage of alcohol fumes. At hatching, all the
normal chicks from both incubators were put together in the
same house and brooder, and given throughout life the same
treatment as to food, etc. Careful account was kept of mor-
tality, each chick being marked to indicate the lot from which
it came. The conditions of brooding were purposely made bad
so as to obtain a maximum severity of post-embryonic environ-
mental conditions, with a consequent high absolute mortality
rate.

The result was that the more alcohol the embryos received
during incubation the higher was the prenatal mortality, but
until the dosage became so prolonged as to injure all the de-
veloping embryos, as in Lot 3, the prenatal mortality was selec-
tive, since the higher the prenatal death rate the lower was the
postnatal mortality among the hatched chicks.

Immediately after the publication of these results, Danforth
(242), in the spring of 1917, began experiments, which were
not finally published until 1919, to see whether the selective
action of alcohol upon the germ cells which Pearl had shown
in respect of characteristics dependent upon general vigor, also
obtained in respect of morphologic characteristics known to
follow the Mendelian scheme of inheritance. He describes his
experiments as follows:

“In each experiment a cross was made between normal,
purebred stock on the one hand and hybrid, heterozygous birds
on the other. The hybrid individuals were subjected for cer-
tain periods to two daily treatments with alcohol vapor, dur-
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ing which time as far as possible all eggs laid were incubated.
Since the original purpose of the work was to test the possibil-
ity of selecting germ cells rather than of modifying them
through influences brought to bear on the soma, each experi-
ment is brief and intensive.

“A control was obtained in each case by saving the eggs
from the same flock, kept under as nearly identical conditions
as possible, during a period before or after the alcohol experi-
ment. All eggs that did not hatch were opened and the char-
acter of the contents recorded. Since the eggs were candled
frequently many embryos were obtained only a few days after
death and consequently in a good state of preservation. Very
few of the dead embryos were found to be too macerated to
afford the desired data. Some living embryos were purposely
taken. For the sake of brevity, data obtained from eggs laid
during the periods of alcohol treatment will be referred to as
A, those from eggs laid in the control period as C. Each ex-
periment, therefore, has an A and a C subdivision. In experi-
ments 1, 2, and 3 the heterozygous individuals were males, in
4 they were females.

“ The characteristics tested for their possible response to al-
cohol vapor were brachydactyly, polydactyly, and color.”

The alcohol was administered by the inhalation method, as
by Stockard and Pearl.

The results, which are analyzed and presented in detail with
the most scrupulous care, can be given here only in briefest
form. Table XLVII, which is Danforth’s Table IV, sum-
marises the data.

From these data Danforth concluded that there was defi-
nitely a selective action in respect of brachydactyly, which is
the technical term for an abnormal shortness of the fingers or
toes. ‘ Polydactyly ”” means the occurrence of more than the
usual number of fingers or toes. By treating a heterozygous
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RACTAL EFFECT OF ALCOHOL

parent with alcohol vapor of sufficient strength the proportion
of brachydactyl to normal offspring was definitely increased
in Danforth’s experiment. For the other two characters
studied the evidence is less probative, but indicates some selec-
tive action.

We are entitled to conclude from the large body of critical
experimental evidence provided by Danforth and Pearl that,
in the fowl certainly, alcohol can and does act as a selective
agent, primarily upon the germ cells, and also can be made so
to act in some degree upon the developing embryos. But since
in the fowl the embryos normally undergo all but the earliest
stages of their development outside the body of the mother, it
follows that any selective action on the offspring, of alcohol ad-
ministered to the parents in this form, must normally be
mainly, if not entirely, germ cell selection.

We return now to Stockard. In 1918 (40) he published with
Papanicolaou a long paper bringing his results up to date and
discussing Pearl’s work which had in the meantime appeared.
In this paper he accepts Pearl’s results in all essential particu-
lars, and for the first time in his writing upon the subject defi-
nitely states that in the guinea pig alcohol acts in part as a
selective destroyer of unfit and weak germ cells. He says (loc.
cit. pp. 221-223):

“ It seems to us in keeping with what is known of biological
reactions in general and the guinea pig histories in particular
to take the following position. The alcohol treatment acts on
the germ cell population of both fowls and guinea pigs in such
a manner that the weakest or least resistant ova and spermato-
zoa die from the effects of the treatment as germ cells without
taking part in zygote formation. The somewhat more resistant
ova and spermatozoa are greatly injured though still capable
of forming zygotes. The zygotes, however, are so defective as
to be capable of only a short period of development and die
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during stages too early to be definitely detected by gross ex-
aminations of either the fowl’s egg or the mammalian mother.
Still other embryos are capable of development to later stages
and are actually found dead, not only as the youngest embryos
to be identified, but from these early stages there occurs a
continuous series of prenatal deaths up to the full-term or still-
births. Immediately after birth the post-natal mortality is
greatest and gradually decreases until those specimens capable
of reaching maturity often enjoy a comparatively long life.

‘“ At the present stage of the two experiments it would seem
as thougl. this elimination of defective germ cells and very
early embryos was much more intense in the fowls than in the
guinea pigs as a group; so that the late prenatal and postnatal
mortality among the fowl progeny was low and those speci-
mens that hatched were the hardy survivors from this early
vigorous process of germ cell and individual selection. The
records from the double alcoholic and male treated lines among
the guinea pigs forms a second step. The size of the litters
and failures to conceive in these lines indicate a rather high
degree of infertility or germ cell debility as well as early prena-
tal deaths, though this is not so extreme as among fowls, and
the late prenatal and postnatal mortality is higher.

“ Finally the female treated guinea pig lines produce large
litters and have few infertile matings, indicating a low germ
cell and early prenatal mortality, and here the late prenatal
and postnatal mortality is highest, not entirely on account of
the action of the treatment on the developing individual in
utero since the same condition is found among other female
generations than the one directly treated.

“This presentation of the situation is somewhat similar to
that which Pearl has illustrated in his diagrams. The chief
difference being that we would decrease the proportion of elimi-
nated germ cells and increase the proportion of defective and
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non-viable zygotes, and thus emphasize the selection of indi-
viduals rather than of germ cells.”

With this interpretation I am in entire agreement, It should
be noted that none of the evidence so far presented gives any
indication, let alone proof, that alcohol produced any perma-
nent, specific alteration of the germ plasm in respect of deter-
miners or genes, as would be demanded by any supposition
that an acquired character has been inherited. Stockard (240)
is in agreement with this view.

In 1922, and subsequently, Stockard (239, 240) presented
an analysis of his accumulated data strongly emphasizing the
essentially selective action of alcohol in improving the racial
characteristics of his guinea pig stock over the long period of
the experiment. Table XLVIII gives the latest summary of
his results.

Regarding these data Stockard (239, p. 257) says:

“Section I contains data from the control or normal lines.
These animals are of the same blood lines as the alcoholic
stock — brothers and sisters and parents and offspring are in
the two groups, and actually in cases the same individuals have
first been used in the control and later in the experimental
groups. There can be no doubt that any original defect or
weakness that may have been in the stock from which the alco-
holic animals were derived must also have been in the control
stock, since the stocks are in all cases actually the same. All
records in the present tables are of pedigree animals from thor-
oughly known blood lines and relationships. There is no in-
breeding in either the control or alcoholic lines. It is as certain
as experimental evidence can be that any difference between
the records of the control and the treated groups must be at-
tributed to the action of the alcoholic treatment, since this is
the only element of difference existing in the life histories or
experiences of the two groups of guinea pigs.
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TABLE XLVIII

TeE Recorps oF Gumwea Pics Occurring v DIFFERENT (GENERATIONS OF
ArconoLic STOCK

(From Stockard )

T .

— ———

Total Absorb-| Died
No. . Total Mor- |ed Pre- |within 3
and lgw"d u;er tality under |mature | months|
Litter] °™°Pth8 | 3 nonths | Still- | after
Sizes born | birth
I No. % No LA
Normal stock control:
1 L 19 ] 181 94.73 L} 526 1 0
2 114 94 | 82.45 20 | 17.54 15 5
3 216 | 172 | 79.62 | 44 | 20.37 20 24
4 132 88 | 66.66 44 | 33.33 26 18
b i i 25| 19| 76.00 6| 24.00 0 6
# Average litter 2.72
il Av. litter weight 188 852
Totals .. A .. | 506 | 391 115 62 33
Percentages (mean) .. i 22.72 | 53.91 | 46.68
11
Alcoholic animals of all
generations:
1 S8 | 45| 77.62 | 13| 22.37 9 4
2 316 | 241 | 76.26 751 23.73 51 24
3 579 | 364 | 62.86 | 215 | 37.13 137 78
4 204 181 38.23 | 126 | 61.76 83 43
5 S i 40 11 | 27.50 20172.50 22 7
Average litter 2.56
Av. litter weight 170.66g
Totals .. a .. 11197 | 739 458 302 156
Percentages (mean) .. 61.73 38.26 | 66.22 | 33.77
III
Alcoholic animals with
treated parents (Fy):
1 ol i e 17| 15| 88.23 o3 b b oy 1 1
2 126 | 90| 71.42 | 36| 28.57 26 10
3 240 | 136 | 56.66 | 104 | 43.33 74 30
4 5 52| 14 ]126.92| 38| 73.07 23 15
5 L. e 15 2| 13.33 | 13| 86.66 11 12
Average litter 2.56
Av. litter weight 165.89¢
Totals .. S .. | 450 | 257 193 135 58
Percentages (mean) .. 57.11 42.88 | 70.31 | 29.68
. — T
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TABLE XLVIII (Continued)

Total Absorb-| Died
No. Total Mor- |ed Pre- | within

and I&’Egﬂ‘gzr tality under |mature | month

Litter 3 months Still- | after

Sizes born | birth
IV No. 7, No. %

Alcoholic animals with
treated grandparents,

great-grandparents,
ete. (F 2-3-4):
1 o . 41| 30| 73.17| 11| 26.82 8 3
2 190 | 151 | 79.47 | 39 | 20.52 25 14
3 339 1 228 | 67.25 | 111 | 32.74 63 48
4 152 | 64| 42.10 | 88 | 57.89 60 28
5 20 o 25 9136.00| 16| 64.00 11 5
Average litter 2.56
Av. litter weight 173.73g
Totals .. o .. | 747 | 482 265 167 98
Percentages (mean) .. 69.52 35.47 | 63.01 | 36.98

\'
Alcoholic animals with
treated great-grand-
parents and great-

great-grandparents

(F 3-4):
1 e 191 16| 84.21 31|15.78 2 1
2 701 56| 80.00 | 14 | 20.00 9 2
3 120 88 | 73.33| 36| 26.66 16 16
4 .4 i o 68| 32|47.05] 36| 52.94 21 15
5 e 10 7170.00 3| 30.00 2 1

Average litter 2. 54
Av. litter weight 175.88g

Totals .. o .. | 287 | 199 88 50 38
Percentages (mean) .. 69.33 30.66 | 56.81 | 43.19

VI
Alcoholic animals with
treated great-great-
grandparents (F 4):

1 4 31 75.00 1] 25.00 1 0
2 16 | 15| 93.75 1] 6.25 0 1
3 271 21| Tidd 6| 22.22 2 4
4 12 | 12 |100.00 0 0 0
5 e s 0 0 0 0 0
Average litter 2.46
Av. litter weight 183.43g
Totals .. o PR - (L 8 3
Percentages (mean) .. 86.45 13.54 | 37.50 | 62.50
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“The records for the control show that the stock is strong
and well. The average litter of the young is about three, and
the average litter weight is 188.85 grams at birth. The data
from 500 control individuals show a total mortality before
reaching maturity of only 22.72 per cent. One familiar with
breeding guinea pigs will recognize this as a very good record,
far better than usual. In the last two columns of the table
the total mortality has been divided into pre-natal and post-
natal deaths. The absorbed embryos, premature births or ab-
sorptions, and stillborn young make up 53.91 per cent or about
half of the total mortality. The post-natal mortality, under
three months of age, was 46 per cent of the total. This equal
division of pre-natal and post-natal mortality is the normal
expectation for these animals. But Section II of the table
shows that in the alcoholic generations the pre-natal is double
the post-natal mortality, and among the F, animals in Section
III the pre-natal mortality is more than two and a half times
greater than the post-natal.

“Table XLVIII shows the size of litter in which the indi-
viduals occur. This is important, since animals born in large
litters are at a disadvantage as compared with those born in
small litters. The control section, for example, indicates that
animals born in litters of two have a total mortality of only
17.5 per cent, while those born in litters of four suffer a mor-
tality almost twice as high, or 33.3 per cent. The average
litter size in the alcoholic group is smaller than among the
control. This fact actually benefits their records and the mor-
tality readings are corrected for the differences in litter size in
the total mortality line of the table.

“ Considering the successive generations it is seen that the
offspring from directly treated parents present the poorest
record of all. Almost 43 per cent of their young are lost before
maturity, and actually 70.3 per cent of these are either ab-
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sorbed as early embryos, aborted prematurely, or are stillborn.
When these F, animals occur in small litters their chances for
survival are greatly improved, so that of those occurring two in
a litter only 28.5 per cent died, but of those in litters of four
73 per cent died. This fact conveys an idea of the great ad-
vantage possessed by members of the small litters. These
are virtually partial litters the hardy survivors of an originally
larger litter. When the records of the F, animals are corrected
for litter size their mortality is about double that of the control.

“Many of these F, animals are defective and many are
sterile; thus only the best of them are available to give rise
to the following generations. Yet in spite of this partial elimi-
nation of the defective enough effect has been produced by the
alcohol treatment on all individuals to cause the grandchildren
to show an unfavorable record. When the records of the 747
animals of Section IV are compared with the control section
the influence of the alcohol treatment is seen to be transmitted
by the F, generation, although they had not been directly
treated. The grandchildren of treated grandparents, the F,
group, show a typical record closely comparable with that of
the offspring from directly treated animals. The pre-natal
mortality is here almost twice as high as the post-natal, and the
total mortality is 64 per cent greater than among the control.

“ Again, among the F. animals there are defective and sterile
specimens. Thus another individual elimination and selection
occurs in this generation and only the most vigorous individu-
als of the group are left to breed. These more vigorous speci-
mens are in many cases mated with normal stock, so that the
records of animals descended from treated great-grandparents
are somewhat improved, yet the litter size is small and the mor-
tality record for 287 such animals is 40 per cent higher than
among the control.

“ Finally, the constant elimination of the defective individu-
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als through three generations and the matings with normal
stock give animals descended from alcoholized great-great-
grandparents which are superior In their records to the normal
control animals. They are born in smaller litters than the
control, but even when this is taken into account their mortal-
ity is actually only 64 per cent of that of the control animals.
Such animals actually have a total mortality before the age of
maturity of only 13.5 per cent.

“The fact that F, animals from alcoholic ancestry are su-
perior in record to the control is a point of actual significance.
There can be no doubt that the offspring from treated parents
are decidedly inferior as compared with the control; and
further, that their offspring, or the progeny from treated grand-
parents, are also evidently inferior, but during these genera-
tions an individual selection is taking place through the elimi-
nation from the race of the defective and sterile specimens.
This selection finally brings out a group of unusually strong
specimens from which all the weaklings have been eliminated,
and although they are not quite so productive as the control,
their offspring show a record superior in vitality.

¢ Should one desire to apply these experimental results to
the human alcohol problem, it might be claimed that such
elimination of unfit individuals had benefited the races of Eu-
rope, since all of the dominant races have a definitely alcoholic
history, and the excessive use of alcohol was decidedly more
general three or four generations ago than it is today. That is,
certain families that were alcoholic three generations ago have
not been excessively so in the more recent generations.

“When we consider the welfare of the race or stock rather
than that of the individual it is found that the descendants of
these groups of animals which suffered the highest mortalities
and withstood the most vigorous selection are superior in
quality to the descendants from the group less severely af-
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o

fected. This individual selection furnishes a great advantage
to the later generations as is shown by the superior quality of
the F, group of guinea pigs in Table XLVIIIL.”

It thus appears that when completely analyzed Stockard’s
long and painstaking experiments on guinea pigs are fully in
accord with those of Pearl on fowls, in respect of racially bene-
ficial effect of the selection which accompanies the continued
administration of alcohol. Such differences as there are in the
two cases in regard to the proportion of defective, but still in
some degree viable individuals, probably are due mainly to two
factors. One of these factors is probably a basic, inherent
difference in response to alcohol of guinea pig protoplasm as
compared with fowl protoplasm, at least in the strain of guinea
pigs used by Stockard; the other is probably found in the fact
that the guinea pig undergoes its embryonic development in-
side the body of the mother, and the fowl outside.

In neither of these recent papers of Stockard’s, in which he
has so strongly emphasized the racial benefit derived from the
selective action of alcohol, does he give the slightest reference
or hint that he is not the first investigator to show, or even to
suggest, that alcohol had a selective action. The reader igno-
rant of the history of the subject is left to draw the conclusion
that Stockard is the pioneer in showing a racially beneficial ac-
tion of alcohol through selection, and just this conclusion has
been repeatedly drawn by just such readers, during the last
four years. But as has been set forth in this chapter, Pearl
first presented experimental evidence for such a selective action
in 1916, both in respect of germ cells and of developing em-
bryos, for characters representing general vigor, followed by
Danforth in 1919, for specific Mendelian unit characters.

Up to 1924 Stockard was the only investigator who had used
guinea pigs in any critical or extensive study of the racial effect
of alcohol. In that year Pictet (243) published a brief account
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of some experiments in which male guinea pigs, starting at the
age of one month, were subjected to alcohol daily, administered
by inhalation over a period of 15 months. With other guinea
pigs (one male and one female) the alcohol was started when
they were 10 months of age and continued daily for a year.
The young animals, alcoholized from the age of one month
on, showed ““a marked acceleration in growth, and as early as
the end of the third month of the alcoholic régime exhibit an
increase in weight considerably greater than that of the con-
trols.” This increase in growth took place mainly in the first
6 months, after which the curves became the same for the
controls as for the alcoholized subjects. All the animals sub-
jected to the alcohol régime remained vigorous and healthy.
The fecundity of the alcoholized guinea pigs was perfectly nor-
mal. The average number of young per litter was 2.32 for the
alcohol series, and 2.40 for the controls. The average birth
weight of 84 young from alcoholic parentage was 85.60 grams
against 82.90 for the controls, the average birth weight in
Pictet’s general stock being 75 grams. All the 84 offspring
issuing from matings of alcoholized males with normal females,
and from one mating in which both parents were alcoholized,
were perfectly normal. Pictet emphasizes the fact that ab-
normal offspring “ absolument semblables @ ceux que Stockard
a signalés comme resultant de Uintoxication alcoholique,” some-
times issue from matings of normal guinea pigs. He conse-
quently advocates caution in ascribing monstrosities to the
influence of alcohol, when using this form for experimental
study. His experiments are less extensive than Stockard’s, but
the results are certainly more nearly in line with general
experimental findings regarding the racial influence of alcohol
in other animals.

An experimental study of the racial effect of continued ad-
ministration of alcohol was begun in 1920 by Hanson (245,
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246, 247, 248), using the albino rat as material. As in the
work of Stockard, Pearl and Danforth, the alcohol was ad-
ministered by inhalation. The characters so far published
upon are chiefly body weight, body length and tail length.
The work has been reported for four generations. The tenta-
tive conclusion so far reached is stated in the following words,
after a résumé of the results of Pearl and Danforth (245, pp.
305-306).

“ A germinal selection is probably also in progress in this
work. This is evidenced by the fact that while in the early
generations the amount of sterility was very great, at times
endangering the continuance of the experiment, in the last two
generations the fertility had been completely restored, and
now equals, if not surpasses, that of the controls.”

Hanson is cautious in drawing any conclusions and empha-
sizes the necessity of many successive generations. In regard
to any influence of alcohol upon the sex ratio he finds that
there is no such influence in the rat, confirming Pearl’s conclu-
sion to the same effect for the fowl, and shows by a proper
biometric analysis of Stockard’s data that it had no significant
effect on the sex ratio in the guinea pig.

We must next consider the contributions of MacDowell
(249-254). From the long list of this author’s papers on alco-
hol I select, as in other cases, only the important original
memoirs and summary articles for reference here. Their dis-
cussion has been deferred to this point, which brings the work
slightly out of chronological order, because MacDowell has in
the main dealt with an entirely different kind of character
than any of the investigators previously mentioned. Indeed,
the only prior experimental student of MacDowell’s main prob-
lem was Arlitt (255, 256). MacDowell has concentrated upon
the influence of alcohol (administered by inhalation) upon the
behavior of white rats and their descendants. He has also
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collected valuable information upon other characteristics, nota-
bly fertility and growth.

We may consider first the behavior results, which had to do
with the acquirement of ability to go through a maze. The
final conclusions of the last paper (253), which are consonant
with and in part based upon the results of the first (249),
are:

“ White rats treated with maximum doses of alcohol fumes
daily for 28 days before and on through training took more
time per trial in running a circular maze than did their un-
treated brothers and sisters; this difference is significant when
all the rats are averaged together. The same superiority of
the normals is shown by each of the four strains separately;
when each strain is divided according to sexes, most of the
sets give similar results, but the small numbers introduce much
irregularity into the curves.

“The criteria involving perfect trials give results that tend
in the same direction as those given by the data on time, but
they are less conclusive and definite.

“ The treatment of the parents as well as the rats themselves
causes no more modification in the maze behavior than was
found in the rats originally treated, namely, a tendency to re-
tard learning; but this tendency with the small numbers in-
volved is either on or below the border-line of statistical sig-
nificance.

“ A small but consistent modification of the maze behavior
of the untreated offspring from treated parents was found;
this appeared more clearly in the criteria from perfect trials
than in the time per trial.

“ Seven rats from a normal pair did not appear to differ in
their maze behavior from five rats from the same mother and
a treated father.

“ Untreated rats from parents treated with mild doses did
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not show any difference in their maze behavior from their
controls.

“ Considering the evidence in this and the first paper in this
series the following generalization is reached: Alcoholism in
ancestors may modify the behavior of untreated descendants.”

MacDowell’s results respecting behavior are not particularly
striking. Or to put the case the other way about, it would
seem that the real net result of the large amount of laborious
and careful experimental work which he has done on the point,
is that alcoholization of ancestors produces no very definite or
marked alteration in the behavior of progeny. What alteration
he did get indicated a deleterious effect. But this is rather
offset by Arlitt’s (255) finding that the offspring of rats re-
ceiving 0.25 c.c. of alcohol per day, “ were, as to intelligent be-
havior, generally on a par with, if not actually superior to, the
offspring of normal rats.”

It seems to me that the by-products of MacDowell’s work,
the data on fertility and growth, contribute rather more of
value to the problem of the racial influence of alcohol than do
the behavior results, chiefly because they are more definite.

Taking fertility first, Tables XLIX and L give MacDowell’s
data on litter size and litter number respectively (250, p. 126
and p. 131). His conclusions are:

““'The treatment of white rats with alcohol by the inhalation
method tends to reduce the size of litters. A reduction in the
neighborhood of 10 per cent of the respective controls appears
when the daily dose was small and when it was maximum, in
the litters from treated rats as well as in rats whose parents or
grandparents were treated. The numbers are not large enough
to make this reduction statistically significant when each gen-
eration is considered by itself, but when all the generations are
taken together, the difference between the test and control
averages is significant.
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TABLE XLIX

MacDoweLL's DATA oN DIFFERENCES IN LiTTer Sizé BETWEEN ALCOHOLIZED
AND ConTrROL WHITE RATS

White Rats
Treatment A : Per cent
< i Differences Diff. | Differences
Group of Animals L s teats T Controls 1007
T L P. E
First Series
Treated from untreat-
" E R R 13 13 |-1.08+0.78| 1.4 &
Second Series
(1) Treated from un-
treated .......
All litters ....... 32 87 |—-0.67 +£0.34 1.9 10.0
1st htters ....... 18 36 |=0.70 +0.41 1.7 10.2
“Balanced litters”| 13 13 |- 1.50 £ 0.56 2.6 20.0
(2) Treated from
treated parents ..| 29 14 |-0.66 +£0.52 1.2 10. 3
(3) Untreated from
treated parents . .| 20 15 |-0.70 +0.48 | 1.4 11:2
(4) Untreated from
untreated parents
and treated grand-
parents. . ... _.... 25 19 |-0.88 +0.56| 1.6 13.1
L and 46 | 116 |-0.67 0.28 | 2.4 10.0
(Bl and (4). .. ....:. 45 34 |-0.81+038] 2.1 12.5
All generations. .. ..... 91 150 |{-0.79+0.22| 3.6 11.9

“ Given daily in maximum doses alcohol reduces the number
~of litters produced by the treated rats. Judging by the number
of litters produced by their controls, this reduction is in the
neighborhood of 65 per cent. The treatment of rats from
treated parents made a smaller reduction (35 per cent) in the
number of litters than when the treatment was confined to one
generation. In contrast to this, rats whose parents or grand-
parents alone were treated produced from a third to a half as
many again as the controls.
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TABLE L

MacDoweLL's DATA oN DIFFERENCES N LITTER NUMBER OBTAINED AND
ExrecTED Iv WHITE RATS

White Rats

Generation o7, Difference be- Diff
tween No. litters AL
produced and No. PE.

normally expected

Second series

Treated from untreated....... Lmgtle B AL —64.86 +3.37 19.2
Treated from treated. . ... ....0covvvahs. - 35.45 £ 6.91 5.1
Untreated from treated. . ................ +33.33 -8.29 4.0
Untreated from untreated from treated.. .. .| +55.60 =8 40 6.6

““These conclusions may be interpreted as due, first, to an
inherited modification that reduces the size of litters, and sec-
ond, to the selective elimination of germ-plasm bearing factors
detrimental to litter production through the immediate reaction
of alcohol upon the treated rats. Thus alcohol appears to
modify fertility in two different ways, each working independ-
ently, and, in the generations after the first, in opposite direc-
tions,

“In so far as these results show a reduction in the total out-
put, they agree with those of Stockard on guinea pigs and Pearl
on fowl. Further than this the per cent reduction in litter
size in the different generations is closely alike for rats and
guinea pigs, while the results given by the number of litters
agree with those of Pearl in showing immediate reduction in
numbers, followed by a superiority in the survivors.”

Regarding growth, MacDowell’s data are presented in Table
LI (from (251) p. 306, where the material is given in better
form than in the original paper (252) devoted to this topic).
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MacDowell points out that these results are very similar to
those on fertility, and goes on to say:

“ Just as the offspring of the treated rats appear to be geneti-
cally superior to the controls in the matter of litter production,
so they are found to be superior in the matter of weight, with
the result that when they themselves are treated, the imme-
diate reducing effect of the alcohol makes them about equal
somatically to their controls, instead of growing markedly
slower as did their parents. This likeness in results leads to
a similar interpretation for the weight as for the number of
litters: the alcohol has acted as a selective agent, eliminating
germinal material that included factors for slower growth.”

We may now briefly consider the results of some of the
experimental work on the subject with other animals as mate-
rial. Nice (257-259) has published three papers reporting,
among other things, the effect of parental alcoholism on the
growth and activity of the progeny of white mice. Adminis-
tering alcohol in the early experiments per os with food, and
later by inhalation, his results on growth are summarized as
follows: “ Although the young of the alcohol mice when given
alcohol themselves excelled all the other mice in growth, other
young of these same mice when not given alcohol grew even
faster.” In other words the non-alcoholized progeny of al-
coholized parents made the best growth records. Furthermore,
Nice’s data are such as to indicate that the result is due to a
selective action of the alcohol.

Bluhm (260) performed experiments with white mice on the
alteration of the normal sex ratio by the administration of al-
cohol to the male parent. A preliminary experiment on 195
complete normal litters containing 965 young gave a sex ratio
of 79.36 & : 100 2. Alcoholization was produced by injecting
a solution of ethyl alcohol subcutaneously. Only male parents
were injected. Sixty-seven alcoholic litters gave a sex ratio of
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122.14 & : 100 2. She concludes that this result may be ex-
plained on the assumption that there are two sorts of sperma-
tozoa, male determiners and female determiners, and that the
mortality of the latter sort is more diminished by the alco-
holization than that of the former., The work seems carefully
done, but should be repeated because so far out of line with
other extensive experiments by Hanson, Stockard, and Pearl
(cf. supra).

The most extensive and thorough experiments on the racial
effects of alcohol with mice are those of Gyllenswird (261).
Alcohol was administered by inhalation. In the parental (al-
coholized) and two offspring generations there were obtained
altogether 1203 animals. No malformations of any sort were
observed in any of them. There were no significant differences
in the weights of alcohol and control offspring. The mortality
in the treated parental generation was very slight. The period
of gestation was normal, and the same in both treated and con-
trol groups. The percentage of infertile matings was from 2
to 5 per cent higher in the alcohol series than in the control.
There was no evidence of damage to the germ plasm. The
author states that the results agree well with those of Pearl,
and are in opposition to those of Stockard.

Rost and Wolf (262) report the results of experiments on
rabbits in which alcohol was introduced into the stomach by
a tube. The general result was that no unfavorable effect of
the alcohol upon the treated animals was observed, either in
respect of fecundity, duration of pregnancy, weight, or general
health. No animal which died and came to autopsy showed
either cirrhosis or fatty degeneration of the liver, or inflamma-
tion of the mucous membrane of the stomach. Finally no
deleterious effect upon the offspring of alcoholized parents was
observed.

Bilski (263) experimented with the frog. The individuals
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were alcoholized by immersions in solutions of alcohol of dif-
ferent strength, and for different lengths of time. The spawn
of a female was divided and fertilized with the sperm of non-
alcoholized males and of males alcoholized in varying degrees;
and conversely the sperm cells of males were made to fertilize
ova of females alcoholized in differing degrees. From the com-
bination of single pairs and the comparison of their offspring,
it was thought possible partly to eliminate the individual dif-
ferences in the parents, so that the effect of the alcohol alone
was left. His conclusions are that alcohol causes premature
ovulation in the frog. No typical defects could be fourd in
the offspring of even the most heavily alcoholized parents.
More eggs developed from slightly alcoholized parents than
from normal control parents. There was, however, usually
an increased mortality in those broods, so that the number
of offspring finally equalled or fell below the number in control
broods. Bilski thinks that moderate alcoholization of parents
has a stimulating effect upon eggs and sperm, and hence brings
about the development of individuals from weak germ cells
which normally would never start development. Later these
individuals are eliminated by natural selection.

Pictet (244) has studied the effect of alcohol vapor on vari-
ous species of Lepidoptera, namely Vanessa wurticae, V. io,
Malaeosoma neustria, and Dendrolimus pini. No degenerative
effect upon the progeny was observed. Mann (264) found
that a stable stock of the fruit fly Drosophila melanogaster
“ failed to show increased mutability or tendency to abnormal-
ity ” when treated with ethyl alcohol fumes. She notes that
alcohol appears to have some selective effect upon the germinal
material, altering the expected Mendelian ratio.

Harrison (265) studied the effect of alcohol upon the off-
spring of the geometrid moth, Selenia bilunaria. His results
are summarized as follows:
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“(1) The offspring of treated parents neither included
monstrosities nor displayed even slight abnormalities.

“(2) No new hereditable variations occurred.

“(3) The survivors of the treated batch grew, on the aver-
age, decidedly larger than their untreated relatives. This may
have arisen simply from the elimination of the weaker indi-
viduals by the deleterious agent employed, or it may have been
caused by some physiological action of the ethyl alcohol. In
any case it agrees with Pearl’s experience with his poultry;
since his mortality rate was negligible, in all probability we
have to look to both of the suggested causes for a correct ex-
planation in this instance.

“ (4) The progeny of the treated batches was greatly su-
perior in several respects to that of the untreated controls.

“(5) The offspring from the cross between a treated male
and an untreated female was superior to that of the reverse
mating to much the same degree as the latter was better than
the controls.

“(6) The superiority of the broods originating with treated
parents was exhibited in:

“(a) The smaller percentage of embryos perishing in the
shell, the exact figures being 2.01% and 2.9% against 7.8%.

“(b) The quicker development of the embryo.

“ (c) The speedier rate of feeding up in the larva.

“(d) The lower rate of larva mortality, 0%, and 18%
against 46%.

“ (e) The greater mean weight of the male pupa.

“(f) The greater mean weight of the female pupa.

“ (g) The quicker development of the imago and its earlier
appearance.

“(h) Its richer pigmentation.

“(7) In sex ratio and in the percentage of fertile eggs no
differences were perceptible.
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‘““ Except, therefore, in the percentage of fertile eggs and in
characters only capable of manifestation in the lepidoptera, my
data in the main tend to point in the same direction as those
of Pearl.

“To explain the results I think we have to look to the cumu-
lative effects of selection of two different types acting at dif-
ferent stages: (I) the first of these acts on the parental zy-
gotes when the alcohol weeds out the weaker insects and pre-
serves the stronger to perpetuate their race; (II) the second
works directly on the germ cells of these selected, stronger, and
sturdier survivors.”

We now briefly summarize the whole case. It is to be noted
that throughout this chapter I have followed the plan of di-
rectly quoting the several workers. This was done to forestall
any possibility of the charge being made that I had read into
their data interpretations different from their own.

I think that the following general conclusions may fairly be
drawn as summarizing to date the important net results of the
considerable body of careful painstaking research which had
been done upon the problem.

1. The racial effect of alcohol is preponderantly either bene-
ficial, or at the worst, not harmful. This is true for characters
depending upon general vigor in guinea pigs (after early
generations are passed), fowls, rats, mice, rabbits, insects, and
probably frogs.

2. This beneficial racial effect appears to be the result pri-
marily of the fact that alcohol acts as a definite, but not too
drastic selective agent, both upon germ cells and developing
embryos, eliminating the weak and leaving the strong.

3. The only racial effects of alcohol which can possibly be
regarded as harmful which have yet been brought to light by
this mass of experimental work are:

(a) The production of defective offspring in early genera-
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tions by alcoholized guinea pigs (Stockard). This result is
peculiar to the guinea pig, and is not confirmed, even for that
animal, by Pictet. No such effect has been noted in any other
animal: either the fowl (Pearl, Danforth); rat (MacDowell,
Hanson); mouse (Gyllenswird, Nice, Bluhm); rabbit (Rost
and Wolf); frog (Bilski); or various insects ( Pictet, Harrison,
Mann).

(b) A possible slight reduction in activity and ability to
learn of the offspring of white rats (MacDowell).

(c) A reduction in fertility following the administration of
alcohol. But as this marks one element of a selective process
which ultimately is beneficial to the race, it is questionable
whether it should be reckoned a racially harmful effect at all.

Any application of these experimental results to man should
be cautiously made, for the following reasons, among others:

The dosage of alcohol is in general much larger in the experi-
mental work with animals than any consumption of alcohol
by human beings.

The alcohol is administered in most of the experiments by
inhalation, a process which has some very different physiologi-
cal effects than drinking alcohol in solution.

The guinea pig case shows that some organisms may be
quite differently affected racially, for a time at least, by alco-
- hol, than are others. The conclusions drawn from one organ-
ism cannot safely be transferred to another in this case.

But regardless of any immediate application to man, it is an
extremely satisfactory thing to have such a large body of
critical experimental results, so consistently agreeing in regard
to their main, broad conclusions. That much more work needs
to be done in this field goes without saying, but the experi-
menter who begins now has a definite and consistent body of
solidly grounded knowledge to start from, instead of the in-
definite conjectures of fifteen years ago.
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CHAPTER IX

SUMMARY AND CONCLUSIONS

THE results of the investigation which this book reports can
be stated in much less time and space than the work itself re-
quired. They are:

1. In a fairly large and homogeneous sample of the working
class population of Baltimore the moderate drinking of alco-
holic beverages did not shorten life. On the contrary moderate
steady drinkers exhibited somewhat lower rates of mortality,
and greater expectation of life than did abstainers. This su-
periority is not great in the male moderate drinkers, and may
not be significant statistically. But it certainly gives no sup-
port to the almost universal belief that alcohol always shortens
life, even in moderate quantities. .

2. Those persons in this experience who were heavy drink-
ers of alcoholic beverages exhibited considerably increased
rates of mortality and diminished longevity, as compared with
abstainers or moderate drinkers.

3. If both moderate drinkers and heavy drinkers in this
sample of the population are pooled together, and the resulting
heterogeneous group is compared with abstainers, the drinkers,
as a class, have higher rates of mortality and lower expecta-
tion of life than the abstainers as a class. This result is in
agreement with the experience of life insurance companies.
But it is fully demonstrated in this book that this result ap-
pears only because the impaired heavy drinker risks are
pooled with the actuarially superior moderate drinkers, and
bring down the resulting pooled average.
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4, Experiments by various workers, on such different forms
of life as guinea pigs, fowls, rats, mice, rabbits, frogs and in-
sects, agree in showing a beneficial effect of alcohol upon the
race. This beneficial effect appears to be produced chiefly as a
result of the remarkably sharp and precise selective action of
this agent upon germ cells and developing embryos, killing off
the weak and defective and leaving the strong and sound to
survive and perpetuate the race. The prevalent notion that
parental alcoholism tends to cause the production of weak, de-
fective, or monstrous progeny is not supported by the
extensive body of experimental work which has been done on
the problem. Only one recent, critical experimenter has ever
reported the production of defective offspring following pa-
rental alcoholism, and his results respecting this point are defi-
nitely no¢ confirmed by another competent worker with the
same animal, the guinea pig.

It seems clear, and entirely just, that anyone disagreeing
with the conclusion reached in this study that there is no im-
pairment of the life duration of moderate drinkers as compared
with abstainers, must assume the burden of proof as to why
the present considerable mass of objective data do not show a
result opposite in sense to that which they do in fact show
regarding this point. I am in no way constrained to explain
why moderate drinkers and abstainers show similar life ex-
pectancies at all ages. I am content to rest upon the fact that
it is so in the present statistics. On the principle of Occam’s
razor (Entia non sunt multiplicanda praeter necessitatem) the
most probable explanation seems to me to be the simple one
that the moderate consumption of alcoholic beverages has no
deleterious biological effects. But since I have carefully re-
frained throughout the book from stating this as a general
conclusion, I am in no wise obligated to prove it as such. In-
stead it is sufficient for the present merely to draw the specific
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conclusion that in the considerable sample of the working class
population of Baltimore here studied, moderate drinkers did
live, on the average, just as long as total abstainers, and in
truth a little longer.

These, then, are the results of this investigation. They seem
to indicate, with great clearness, that any biological harmful-
ness chargeable against alcohol, in this group of over 5000 peo-
ple, resulted solely from its abuse, and not from its reasonable
and proper use. I said at the beginning of this book that the
sole object of the study was to learn something about the
purely biological effects of alcohol, as distinguished from its
real or supposed social effects. Now that the work is finished
I see no reason to change from this position. The social prob-
lem presented by alcohol seems to me to resolve itself finally
into a matter of taste. The essential elements in the situation
are these: (a) Alcohol when abused leads directly to more or
less disastrous consequences; (b) some human beings are so
constituted that they will abuse it, with greater or less fre-
quency and regularity., Given this situation mankind divides
itself promptly into two moieties, on the basis really of taste.
Those in the one group feel it their most sacred duty to prevent
the weak brother from getting the chance to liquidate his weak-
ness in terms of this particular deleterious agent, at least. The
other group feels that it is neither right nor decent to deprive
the great bulk of normal humanity of a harmless source of
pleasure in order that a small group of persons deficient in self
control may theoretically be kept out of temptation.

The difference between these two groups of honest and sin-
cere human beings is, I repeat, at bottom a matter of taste,
of general outlook on life. There is no more hope of reconcil-
ing such a difference than there is of getting all men to agree
that Beethoven’s music is preferable to Irving Berlin’s, or that
Mohammedan dogma is more satisfying than Christian, or that
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corned beef and cabbage is a more delectable dish than confi¢
d’oie. To the resolution of such problems science can really
contribute nothing effective. That elyng creature man is not
a wholly rational animal in respect of his behavior. In fact he
only acts rationally, if by natural endowment capable of doing
so, when the consequences of failing so to act are immediately
and sufficiently painful. Otherwise his emotions and tastes
get full play. Up to the present time the consequences of
minding other people’s business relative to alcohol, on the one
hand, or minding one’s own business relative to this volatile
compound, on the other hand, have in neither case been suf-
ficiently painful to bring about anything approaching univer-
sally rational control of behavior in the premises.

Finally I must expressly disclaim any responsibility for the
application of the results of this investigation to the business
of individual human living. Whether any particular person
chooses to be a teetotaler, a moderate drinker, or a sot, is a
matter to be decided between himself, his inherited constitu-
tion, and ‘ whatever gods may be.” The only pertinent ad-
vice I can give him is that he learn, by precise experimentation,
what constitutes moderate drinking for kim. Nothing emerges
more plainly from all the scientific work that has been done on
alcohol, than that individual tolerance to alcohol is a highly
variable phenomenon. Also it will be the part of wisdom to
remember that a conclusion which is on the average true for
a large statistical aggregate may not be so for a particular
individual in that aggregate.

But why continue? Henry Arthur Jones (in The English
Review for December, 1924) elucidated the matter profoundly
and cheerfully:

“With respect to alcoholic disease, as with other diseases,
the chief thing is to get oneself born with an immunity to it.
I took this precaution against alcohol, and thereby have been
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able to enjoy a bottle of wine a day for the last forty years,
without ever getting drunk, without ever approaching drunk-
enness, without ever wishing to take more than was good for
me. Such are the advantages of belonging to God’s elect, as
the apostle affectionately calls us. . . . As one born with a
joyous capacity for taking a moderate, harmless quantity of
wine, I strenuously protest against being degraded into equal-
ity with C; degenerates to whom alcohol is poison. Of all the
devastating applications of the false and abominable doctrine
of equality, this is one of the most intolerable. Why should a
poor but healthy labouring man, whose rich brawny thews
and vigorous stomach righteously demand a draught of refresh-
ing ale, be condemned to meagre and gloomy equality with the
rich valetudinarian, to whose queasy digestion a mere sip of
alcohol is veritable poison? Away with this damnable doctrine
of equality when it tells so hardly upon the working man! ”
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APPENDIX I

THE GRADUATION OF THE MORTALITY
EXPERIENCE

THE life table function used as the basis of the graduation throughout
was the death rate at ages, 1000 g,.

The logarithms of these death rates, calculated as described in Chapter
IV, were fitted with cubic parabolae, by the method of least squares. The
equations obtained were as follows:

Abstainer; Males ........... y = 0.8558 + 0.0108x -+ 0.0112x2 — 0.00020x3
Abstainer; Females ......... y =0.8447 — 0.0166x -+ 0.0173x2 — 0.00057%%
All moderate; Males ........ y = 0.8983 — 0.00059x + 0.0133x% — 0.00041x3
All moderate; Females ..... y =0.7178 — 0.0297x -+ 0.0210x% — 0.00076x3

Moderate occasional; Males.. y = 0.9475 4+ 0.0042x -+ 0.0109x% — 0.00029x3
Moderate occasional; Females y = 0.7088 — 0.1411x -+ 0.0491x% — 0.0023x*
Moderate steady; Males .... y =0.7778 — 0.0097x + 0.0150x% — 0.00042x3
Moderate steady: Females .. y = 0.6883 + 0.0525x - 0.0063x2 — 0.000088x

All heavy; Males .......... y = 0.8795 + 0.1832x — 0.0145x2 + 0.00063x3
Heavy occasional; Males .... y =0.8012 — 0.0517x -+ 0.0243x% — 0.00081x3
Heavy steady; Males ....... y =0.7939 4 0.2197x — 0.019722 + 0.00084x3

In these equations y = log,, 1000¢,, and x = age, measured in five
year units from 25 years as origin. From these fitted ¢,’s complete life
tables were calculated by the usual method for abstainers, all moderate,
and all heavy, while for the other classes short life tables were calculated
by Hayward’s method (267, 268). These life tables all begin at 30 years
of age to avoid the effect on the earlier age groups of the fact that many
have not yet formed their permanent habits.
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APPENDIX II
LIFE TABLES

In the following life tables the constants I, d,, 1000g,, and é, are
given annually for the four groups Abstainer, All moderate, All heavy, and
All drinkers, in the case of males and for the two groups, Abstainer and
All moderate, in the case of females. In calculating these tables all the
available data were made use of and therefore the tables continued out
to the bitter end of 110 years. It will be understood that from about age
00 on this amounts practically to a merely arithmetical procedure. The
data are not sufficiently extensive at these higher ages to give reliable
death rates, and there is probably exaggeration of centenarian ages, as
is usual. In calculating the tables the assumption made by Glover was
adopted that the death rates increase in geometrical progression at these
higher ages to unity at age 115. This is biologically a dubious assump-
tion, so far as concerns the upper limit of 115, but it seemed better to
follow actuarial convention in this respect, rather than to arouse con-
troversy on a point of very subsidiary importance.
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APPENDICES
TABLE 11
Lire TaBrLes For FEmares, By DrinkmwG Hasits
Abstainers All moderates
Age a
g i 1000 3. I 4, | 1000 g
qﬁ? q:
30 | 100,000 700 7.00 | 37.63 |100,000 511 5.11 | 40.95
31| 99,300 701 7.06 36.89 | 99,489 511 5.14 40.16
32 | 98,599 704 7.14 36.15 | 98,978 514 5.19 39.37
33 | 97,895 710 7.25 | 35.40 | 98,464 518 5.26 | 38.57
34 | 97,185 716 7.37 | 34.66 | 97,946 523 5.34 | 37.77
35 | 96,469 725 7.52 33.91 | 97423 531 5.45 36.97
36 | 95,744 736 7.69 | 33.16 | 96,892 540 5.57 | 36.17
37 | 95,008 749 7.88 | 32.42 | 96,352 550 5.71 | 35.37
38 | 94,259 763 8.10 | 31.67 | 95802 563 5.88 | 34.57
39 | 93,496 781 8.35| 30.93 | 95239 577 6.06 | 33.77
40 | 92,715 799 8.62 30.18 | 94,662 594 6.27 32.97
41 | 91,916 820 £.92 20.44 | 94,068 611 6.50 32.18
42 | 91,096 843 9.25 | 28.70 | 93,457 634 6.78 | 31.39
43 | 90,253 R6GT 0.61 27.96 | 92,823 053 7.04 30.60
44 | 89,386 805 | 10.01 | 27.23 | 92,170 677 7.35| 29.81
45 | 88,491 024 | 10.44 | 26.50 | 91,493 704 7.60 | 29.03
46 | 87,567 956 | 10.92 | 25.77 | 90,789 733 807 | 28.25
47 | 86,611 991 11.44 25.05 | 90,056 764 8 48 27 .41
48 | 85,620 | 1027 12.00 | 24.34 | 89,292 798 894| 26.71
49 | 84,593 1067 12.61 | 23.63 | 88,494 834 9.43 | 25.94
50 | 83,526 1109 13.28 22.92 | 87,660 874 9.97 25.18
51| 82417 1155 14.01 22.22 | 86,786 916 10.56 24 43
52 | 81,262 1203 14 .80 21.53 | 85,870 963 11.21 23.69
53 | 80,059 | 1253 | 15.65 | 20.85 | 84,907 1011 11.91 22.95
54 | 78,806 1307 16.58 20.17 | 83,896 1064 12.68 22 .22
55| 77,499 | 1363 17.50 | 19.50 | 82,832 1119 | 13.51 | 21.50
56 | 76,136 | 1422 | 18.68 | 18.85 | 81,713 | 1178 | 14.42 | 20.79
57| 74714 | 1484 | 19.86 | 18.19 | 80,535 | 1241 15.41 | 20.08
58 | 73,230 1549 21.15 17.55 | 79,294 1308 16.49 19.39
50 | 71,681 | 1616 | 22.54 | 16.92 | 77,986 | 1377 | 17.66 | 18.71
60 | 70,065 | 1685 | 24.05 16.30 | 76,600 | 1450 | 18.93 | 18.04
61 | 68380 | 1757 | 25.69 | 15.69 | 75,159 | 1527 | 20.32 17.37
62| 66,623 | 1829 | 27.46 | 15.09 | 73,632 1607 | 21.82§ 16.72
63 | 64,794 1904 29 .38 14.50 | 72,025 1689 23.45 16.00
64 | 62,890 1979 31.46 13.93 | 70,336 1774 25.22 15.46
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TABLE II (Continued)

Abstainers All moderates

Age

3 J; d. i Ex Iz d. 1000 E;
gz qz

65 | 60911 | 2053 | 33.71 13.36 | 68,562 1861 | 27.15 14 85
66 | 58,858 | 2127 36.14 12.81 | 66,701 1950 | 29.23 14.25
67 | 56,731 | 2199 | 38.77 12.27 | 64,751 | 2039 | 31.49 13.66
68 | 54,532 | 2270 | 41.62 11.75 | 62,712 | 2128 | 33.93 13.09
69 | 52,262 | 2336 | 44.70 11.24 | 60,584 | 2216 | 36.57 12.53
70 | 49,926 | 2397 | 48.02 10.74 | 58,368 | 2301 | 39.42 11.99
71 | 47,529 | 2453 | 51.61 10.25 | 56,067 | 2383 | 42.50 | 11.46
72 | 45,076 | 2501 | 55.49 9.78 | 53,684 | 2460 | 45.82 10.95
73 | 42,575 | 2540 | 59.66 933 | 51,224 | 2530 | 49.39 10.45
74 | 40,035 | 2569 | 64.17 8.80 | 48694 | 2592 | 53.24 9.96
75 | 37,466 | 2586 | 69.01 8.47 | 46,102 | 2644 | 57.36 9.50
76 | 34,880 | 2589 74.23 8.06 | 43,458 | 2685 | 61.79 0.04
77 | 32,291 | 2578 79.83 7.66 | 40,773 | 2713 | 66.53 8.61
78 | 29713 | 2551 | 85.86 7.28 | 38,060 2725 | 71.60 8.18
70 | 27,162 | 2508 | 92.32 6.92 | 35,335 | 2722 | 77.02 7.78
80 | 24654 | 2447 | 99.24 6.57 | 32,613 2700 | 82.78 7.38
81| 22,207 | 2354 | 106.01 6.24 | 29913 2659 | 88.89 7.01
82| 19,853 | 2248 | 113.25 5.92 | 27,254 | 2601 | 95.44 6.64
83| 17,605 | 2130 | 120.97 5.62 | 24,653 | 2527 | 102.49 6.29
84 | 15475 | 2000 | 129.23 5.32 | 22,126 | 2435 | 110.05 5.95
85 | 13,475 1860 | 138.04 5.04 | 19,691 2327 | 118.17 5.62
86 | 11,615 | 1713 | 147.47 470 | 17,364 | 2203 | 126.89 5.31
87 9,902 1560 | 157.53 4.50 | 15,161 2066 | 136.25 5.01
88 8,342 1404 | 168.28 4.25 | 13,095 1916 | 146.30 4.72
89 6,938 | 1247 | 179.75 4.01 | 11,179 1756 | 157.10 4 44
90 5,691 1093 | 192.02 3.77 9,423 1590 | 168.69 4 18
01 4 508 043 | 205.13 3.55 7,833 1419 | 181.13 3.93
92 3,655 801 | 219.12 3.34 6,414 1248 | 194.50 3.68
93 2,854 668 | 234.07 3.14 5,166 1079 | 208.85 3.45
04 2,186 547 | 250.04 2.94 4 087 917 | 224.26 3.23
95 1,639 438 | 267.10 2.76 3,170 763 | 240.81 3.02
96 1,201 343 | 285.33 2.58 2,407 622 | 258.58 2.82
97 858 261 | 304.80 2.42 1,785 496 | 277.65 2.63
98 597 195 | 325.60 2.26 1,289 384 | 208.14 2.45
99 402 140 | 347.81 2.10 905 290 | 320.14 2.28

100 262 07 | 371.54 1.96 615 211 | 343.76 2.11

101 165 66 | 396.90 | 1.82 404 1497| 369.12 1.96
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