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Early Vital Statistics

It is probable that the need for statistics began to be felt when States
first wanted to assess the number of fighting men they could muster and
the number of people to be taxed. It was thus that the practice of taking
a census began. It will be recalled that an early experiment in census-
taking by David was followed by a pestilence by which 70,000 people in
Israel died (1 Chron. xxi. 14) ; and we read in the Book of Numbers
of two other plagues which took place during the wanderings of the Israelites
and which caused respectively 14,700 and 24,000 deaths (Num. xvi. 49,
xxv. 9). It is also recorded (2 Kings xix. 35) that later, when the Assyrian
army under Sennacherib was besieging Jerusalem, the city was saved by
the fact that 185,000 of the besieging force died in one night. Here we
have some primitive vital statistics which have been handed down to us.
An idea arose recently, but did not last long, that history could be, and
ought to be, written by unbiased people who would collect and record
all the facts. No person has been found to face this task, and history
continues to be coloured by the point of view of the historian who selects
his facts. As few physicians have written histories, we do not usually
learn that decisive battles were lost because of epidemics nor of the part
played by disease in revolutions, migrations, and the fall of empires. There
seems, however, to be little doubt that, for example, the Hittite civilization,
after lasting a thousand years, was destroyed by epidemic disease, probably
smallpox, that dysentery defeated the Persian invasions of Europe, that
the siege of Rome by the Gauls, in the early days of the city's history,
was raised by an epidemic, and that plague stopped the advance of the
Huns in the fifth century.

No historian could, however, ignore the Black Death, for as Belloc
says, " it was the one approach to a break in the continuity of human
history ". After causing between 25 and 50 million deaths, as far as can be
estimated, it led indirectly to the birth of vital statistics as a subject for

* A lecture delivered to the School of Public Health, University of Michigan, 3 October 1949.
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study, and it can be justly claimed that London was the birthplace. The
London Bills of Mortality, starting in the 16th century, recorded the weekly
numbers of burials resulting from plague and from all other causes, and
those statistics provided John Graunt, in the 17th century, with the material
for his famous Observations.' Out of that remarkable work sprang a tree
with three great branches, life assurance, the mathematical theory of
probability, and the practical application of vital statistics to improvement
of public health.

Not much growth could take place in the third of these branches until
nations had begun to take a regular census and to establish systems of
registration of births and deaths, and that took a long time. In England
we had to wait until 1837, but we were fortunate in having a William Farr
to work upon the resulting statistics from the start. He did not hesitate
to draw most unpleasant conclusions from the mortality figures and, after
35 years of his letters to the Registrar-General, the public conscience was
aroused. This, together with success in dealing with water-borne epidemic
diseases, resulted in the passing of a Public Health Act in 1875. Before
the end of the 19th century public-health programmes were in operation
in many countries, in which statistics of causes of death and of notified
epidemic sickness played their indispensable parts.

It is true that public-health codes of a kind existed before and that
statistics played no part in them. They served their purpose in helping
to preserve certain civilizations for long enough to enable them to make
their peculiar and permanent contributions to the development of the
race. Rome gave law and justice, Athens democracy founded on that
priceless thing the secret ballot, and Israel ethical monotheism. Populations
were small in those days, however, and in the more complex conditions
of our Western civilization no public-health system could be made to
function effectively without the help of statistics. For example, the conquest
of typhoid fever and diphtheria, and the enormous reductions in infant
mortality, would not have been brought about without the aid of statistics.

Steps towards International Statistics

Thus far I have been speaking of the contribution of statistics within
individual countries to their own health, but as far back as one hundred
years ago people were beginning to think of the contributions they might
make to world health. The first step towards international statistics of
disease was to get an agreed classification of causes of death, and the First
International Statistical Congress in 1853 at Brussels requested Dr William
Farr and Dr Marc d'Espine to prepare a uniform nomenclature of causes
of death applicable to all countries. Each submitted suggestions to the

1 Graunt, J. (1662) Natural and politicai observations mentioned in a following index, and made upon
the bills of mortality. London
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next congress and a compromise classification based partly on the nature
of the disease and partly on anatomical site was adopted, and was sub-
sequently revised to bring it into closer conformity with Farr's model.
It was not widely used, but it formed the basis for the International List
of Causes of Death prepared by Bertillon, which came into use in 1893.
This consisted of 161 groups, and was revised by international conferences
in Paris in 1900, 1910, 1920, 1929, and 1938 ; an increasing number of
countries used it for their national statistics.

At the Fifth International Conference for the Revision of the Inter-
national List of Causes of Death in 1938 special attention was directed to
two urgent needs. Owing to the increasing interest taken in causes of death,
doctors were entering on about half the death certificates more than one
condition such as the terminal state, the starting point of the fatal illness,
complications which had arisen from it, and contributory causes. The aim
for most statistical purposes was to select the underlying cause, but different
countries were using different rules for making that selection and, con-
sequently, for some diseases there was no real comparability in the rates.
Another defect was that the classification was not suitable for obtaining
statistics of non-fatal illness, since many conditions with high frequencies,
such as skin diseases and mental disorders, rarely caused death. The USA
was asked to study the problem of selecting the underlying cause, and
countries interested in a classification of morbidity as distinct from causes
of mortality were asked to study that question, with a view to reaching
agreement on both matters at the 1948 conference.

The onset of war made it necessary in England to prepare a provisional
classification of diseases and injuries for use in coding the causes of admis-
sion to hospitals of men and women in the Services and of civilian casual-
ties. The same thing happened in the USA and Canada and, towards the
end of the war, when the English and American lists were compared with
one another and with the International List, it seemed that it ought to be
possible to construct a classification which would satisfy all three countries
and serve both for non-fatal illness and for cause of death. At the end of
1945 the US Government therefore appointed a committee to study both
the problem of selecting the underlying cause of death and also the prepara-
tion of a coded classification of diseases and injuries. To that committee
were invited those mainly responsible for drafting the English list, together
with experts from Canada and Geneva. A small working party was
appointed, and this worked on the problem for two months in Washington
and succeeded in producing an agreed list. The draft was then examined
by medical advisory committees and interested organizations in the three
countries, and a tabular list was constructed in England showing the
principal diseases and various descriptions of them which were to go into
each category of the list.

733



734 P. STOCKS

Meanwhile the World Health Organization had been set up, and one
of its responsibilities was to revise the International List of Causes of
Death. An expert committee of representatives from nine nations was
given that task, and in March 1947, at Ottawa, the new classification
agreed upon by the USA, England, and Canada was taken over by that
committee and circulated to 70 nations for their criticisms.2 The committee
met again at Geneva in October 1947 3 and incorporated as far as possible
the suggestions received from about 40 countries. The International
Conference for the Sixth Revision was then called at Paris in April 1948,4
and the 29 countries who attended accepted the new classification, to be
used both for morbidity and mortality. The expert committee was instructed
to complete the alphabetical index of some 40,000 items through its sub-
committee working in Washington, The Conference adopted the recom-
mendation of the US Committee to have a standard form of death certificate
on the lines of the English one, and to follow the plan we had been using
in England since 1939 to let the certifying physician decide which was the
underlying cause of death. Other recommendations of the Conference
were that WHO should issue international regulations for using the classifi-
cation and publishing medical statistics, and that national committees
should be set up to collaborate with a central expert committee on health
statistics. The First World Health Assembly accepted all these recom-
mendations and ordered the classification to be printed in English, French,
and Spanish.5

Importance of International Comparability

A tremendous advance has, therefore, been made in giving us the instru-
ments by which we can at last hope to achieve real international compa-
rability of statistics of sickness and mortality. In England and Canada the
classification is already, in 1949, in use for national morbidity statistics,
and it will be the standard also for mortality in those countries, in the
USA, and in many other countries from 1950 onwards.

Why is this important ? Medical statistics from one country can be a
great help to other countries. They have often proved to be in the past,
and this kind of mutual help will be greatly facilitated by the new machinery.
For example, in England a lot of work has been done on the mortality-rates
of men in different occupations and economic groups, and of their wives
and infant children. Little has been done in other countries on this, and I
venture to think the conclusions reached have been of considerable use
outside England. In England we are usually rather slow to apply new

2 Off. Rec. WorLd Hith Org. 8, 17
Off. Rec. World Hlth Org. 8, 21
Off. Rec. World Hlth Org. 8, 25
Off. Rec. World Hlth Org. 13, 304, 307
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mass methods of preventing disease ; we tend to wait until thoroughly
convinced of their efficacy and to learn from other people's mistakes,
before embarking on such methods. That was the case with diphtheria
immunization ; it was the statistics from Canada and the USA which made
possible the initiation in 1940 of a national campaign of immunization.
The result has been remarkable, deaths falling from 2,468 in 1940 to about
150 in 1948. Again, a few years ago we were struck by the much lower
infant mortality at ages 1-12 months in New York than in Greater London.
There seemed no reason why what had been accomplished in the one city
could not be brought about in the other. People began to think about it
and work on it, and when that happens (except in the case of cancer)
the death-rate is usually reduced within a few years, even though it is not
known what specific measures were responsible. In this particular case
the rate in 1943 in Greater London was 21.3 per 1,000 births, by 1947 it
had fallen to 13.8 and by 1948 to 10.7 per 1,000. We have also been greatly
interested in the Chicago statistics of the improved survival of premature
infants, and they have helped to awaken us in England to the fact that
many neonatal deaths following prematurity are preventable. In the years
from 1942 to 1947 the deaths from this cause fell from 13.7 per 1,000 births
to 9.5 and in 1948 the rate was only 8.4.

Such examples of the effect of one country's health statistics in stimu-
lating efforts in other countries to improve their own could be multiplied
indefinitely. National pride and the competitive urge are mixed with the
desire to save lives, and this becomes a powerful weapon in improving
world health. The more accurate comparative statistics become the more
effective it will be. Stillbirths used to be regarded as something we could
do nothing about and when birth-rates were high little attention was paid
to them. According to the English definition, which sets the boundary
between stillbirth and abortion at 28 weeks of gestation, before the war
4% of children were stillborn, but for some reason which is not yet clear
we should like to think it was improved antenatal care-the proportion
came steadily down during and after the war, and is now below 2.5 %.
However, definitions used in America are also available, and these differ
substantially, for the most part, from the English ones, with the result
that international comparisons are, unfortunately, confused. The Paris
conference of 1948 and WHO drew urgent attention to this, and we are
now working hard to secure uniform standards for different groups of foetal
deaths, on the basis of gestation period with the help of birth-weight. The
new international classification contains a coded list of causes of stillbirth,
and, following the example of Canada and Scotland, it is hoped in England
and the USA to be able shortly to collect national statistics of the conditions
believed to have been responsible for stillbirths. It may well be possible
to save another 1% of infants. The incentive to do that is not merely to
increase the population, which many think is large enough already, but
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because most stillborn children were wanted, and such a futile end to a
pregnancy is often harmful to the mother.

Another problem in which the Expert Committee on Health Statistics
of the World Health Organization is interested concerns survival- and
" cure-" rates following different methods of treating cancer. Many
radiotherapy institutes follow up their patients for many years and publish
statistics of the after-histories, and surgeons who specialize on particular
operative procedures for removal of malignant growths often publish
similar statistics of their patients. It is difficult to draw any conclusions
from all these figures as to the relative effectiveness of various treatments,
owing to selection of the patients, differences in grading of the cases, and
lack of uniformity in method for calculating survival- and " cure- " rates.
Despite the numerous papers which have been published, it is not possible
to say whether treatment of cancer of the breast, for example, is on the
whole more successful now than it was 20 years ago, nor can it be stated,
for some forms of cancer, whether surgery or radiotherapy produces the
best results, or indeed whether either influences survival materially. This
is an important field of work where statistics ought to give the answers,
but so many are the pitfalls that answers cannot be obtained without the
most careful planning of the statistics. In Denmark, France, and England
cancer registries on a national scale have been started with a view to follow-
ing up all cancer patients and not merely selected groups, and these offer
the greatest hope of arriving at reliable conclusions.

This question of the efficacy of surgical and radiological treatment of
cancer is only part of a wider problem which has for a long time been calling
for more adequate statistical attention. New operative procedures are
introduced and results without controls are published by surgeons in the
medical press. They are widely read and other surgeons all over the world
begin to try them, again without controls; if the results appear to look
favourable they are published, but if not they remain in obscurity. Before
long the operation becomes established as useful, and by that time it is
too late to do control experiments because it would not be fair to deprive
sufferers of what is thought to be the most hopeful line of treatment. So
an operation, whose long-term effects may limit the patient's activities and
eventually lead to other troubles, continues to be used over decades until
doubts begin to arise or some alternative treatment supersedes it. Have we
not witnessed the wholesale use of tonsillectomy with insufficient justifi-
cation until it became almost a routine amongst children in some classes
of society? Now it is on the wane, but only through the persistent efforts
of a few men to get at the truth by statistical studies. Then there was the
operation of gastro-jejunostomy for duodenal ulcer, which became the
classical treatment for a long time until after-histories began to raise doubts
in the minds of surgeons. There seems now to be a danger that if we live
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to three score years and ten, not only shall we have lost our teeth, tonsils,
appendices and prostates and been short-circuited, but also deprived of
our sympathetic systems and the tips of our temporal lobes.

There is urgent need for more statistical appraisement of the results of
operative procedures, and this applies also to new anaesthetics and admini-
stration of new biological products. The only practicable way of doing
this is through aggregated records of hospital inpatients ; and the first
need is to construct a satisfactory code of operative procedures for use
in hospitals. In England work has started on this question and when
a workable provisional code has been produced it will be submitted
to WHO.

There are many other problems about the origins, prevention, and
treatment of diseases and injuries which we can hope to study effectively
only by co-operative statistical researches in a number of countries and,
with this end in view, national committees for medical statistics are being
established. It is not enough to print and broadcast to the world a classi-
fication of diseases and set of rules ; the countries using them will need to
consult together continually and to work together and with the Expert
Committee on Health Statistics of the World Health Organization on
particular problems.

The medical profession will need to be more statistically minded in the
future than it has been in the past, and WHO has recommended that simple
instruction in statistical method should be given to all medical students
during their second and third years.6 Diagnosis and treatment of illness
cannot be reduced to exact sciences; they are for the most part arts based
on probabilities derived from past experience. The earlier that is realized
in the medical course the better ; it is too late to engraft such ideas in the
fifth year when the student's brain is filled to the brim with piles of facts
nicely ordered for examination purposes. If physiology is assimilated, for
example, without any knowledge of the normal law of variation of measure-
ments about the mean, it is hard afterwards to understand the vagaries of
patients in such matters as blood-pressure. This may seem to be rather a
digression, but in fact it is not; a better understanding by all physicians
and surgeons of the elementary principles underlying statistics will in the
long run make a real contribution to world health.
So far countries with fairly well-developed systems for ascertaining the

facts about population, birth, disease, and death have been considered.
There are large tracts of the world, however, where the only possibility at
present is to estimate crude birth- and death-rates by guessing. What
contribution can statistics make to the health of such countries ? First of
all, efforts can be made to overcome the native dislike of being counted.

6 World Hlth Org. techn. Rep. Ser. 1950, 5, 10
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This will take a long time but, in the meantime, sample studies can be made
of small communities. For example, a native community of Roman
Catholics in French West Africa was found to have records of all infant
baptisms and burials from which it was possible to ascertain the rates of
mortality during the first year of life. The WHO expert committee plans
to study a few underdeveloped areas to see what can be done to obtain
indices of health.

The World Health Organization's programme for ridding the world of
infective and parasitic diseases is a very extensive one, and recent discoveries
of insecticides and agents for destroying parasites have made it practicable.
Malaria used to be kept down in urban areas by larval control to check the
breeding of mosquitos, but the cost was high and the methods could do
little for sparsely populated areas. Now the outlook has changed, and
modern techniques based on DDT have almost completely freed the islands
of Cyprus and Sardinia from the anopheles mosquito. Plans have been
made to extend such malaria-control projects to tropical America, the
Western Pacific, equatorial Africa, and parts of India. In the Terai foothills
of India, for example, a virulent form of malaria has almost put a stop to
cultivation of a fertile region.7 Bilharziasis affects upwards of 150 million
people in America, Africa, and Asia and, like malaria, it seriously affects
food production in many areas. Filariasis is believed to affect some 200
millions, and hookworm also affects agricultural production by debilitating
the workers. Then there are tuberculosis, venereal diseases, and trypano-
somiasis. These devastating diseases are now being tackled by WHO, and
statistics from experimental areas will be necessary to assess the adequacy
of the methods being applied.

We have reached a point at which it is no longer possible for the peoples
of three continents to plan their lives with little concern for what is happening
to the peoples of the other two. Whilst it is true that during this century
we have concerned ourselves about epidemic diseases in Asia and Africa,
because we have had to for our own protection, we have not worried over-
much about the other diseases from which the native populations were
suffering and dying, nor about the state of their nutrition. We have now
to open our eyes to these things for, inconvenient though it may be, a new
era has begun in which we cannot continue to keep them shut. The World
Health Assembly gives equal importance to the health problems of all
peoples and races. The right to health of the African and Asiatic is looked
upon as precisely the same as the right of the American and European,
And this does not mean merely that they have the right to be freed from
the devastatations of malaria and insect-borne diseases. The implications
are more far-reaching than that.

7 Off. Rec. World Hlth Org. 24, 34
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Population, Nutrition, and Disease

Sir Hugh Cairns said of the Union of South Africa, where there are
9 million coloured people and 2.3 million whites, " Despite the splendid
work already done for natives their malnutrition and ill-health is the most
important problem. The incidence of bilharziasis, hookworm and other
tropical diseases is so high it is hard to know where to begin. How can
the natives become healthy until they have enough food and use it
intelligently ?" And in the Annual Report of the Public Health Commis-
sioner with the Government of Indiafor 1945 (p. 4) one reads: " India con-
tinues to be the largest reservoir of the infections of smallpox, cholera and
plague... Chronic malnutrition and undernutrition of people has sapped
their vitality..." Similar admissions have to be made about large parts
of Asia and Africa, and an equal right to health would seem to involve an
attempt to ensure an adequate nutrition for all.

The Food and Agriculture Organization has indeed proclaimed this
right in no uncertain words ; Lord Orr went so far as to say that " any
government which will not accept in principle the policy of aiding the
starving world should not be considered a government ". Mr Truman
enunciated the same principle from another angle when he said in effect
that if lasting peace is desired prosperity will have to be shared; it will be
hopeless to expect it while some nations are rich and others are miserably
poor.

Herein lies a great dilemma, for it seems that under-nutrition does not
reduce fertility although it results in high infant-mortality. The birth-rate
remains high in Asia, and the more mortality is reduced the more mouths
there will be to feed. It is sometimes said that because of their debilitated
condition many native populations lack the energy to produce sufficient
food and that there is a vicious circle. However, there is no statistical
evidence to show that importing food to improve their nutritional state
will actually result in an increased output of work on the land and more
production of food. The means are available to eliminate, to a large extent,,
the parasitic diseases in the East and WHO intends to -Nmote their applica-
tion. This should remove one potent cause of debility, and what is needed
is to measure carefully in some experimental areas what effects this actually
has on the general health of the community as reflected by death-rates and
any other health indices which can be studied. It will then be possible
to base programmes of amelioration on experimental results which are
convincing, but, in the absence of any such planned statistical studies,
expensive programmes will continue to be based on surmise, and a great
deal of futile effort will result. The Expert Committee on Health Statistics
has firmly stated this,8 but statisticians are generally regarded as a nuisance.

8 World Hlth Org. techn. Rep. Ser. 1950, 5, 9
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Some months ago two distinguished medical men, one an American
and the other an Englishman, made almost the same remark to me on
successive days. The gist of it was that the World Health Organization,
by going out East to bring down infant mortality there, might well precipitate
a population and food crisis, and it would be better to leave it alone.
Coming from medical men this point of view, well-founded though it may
be, struck me as quite unacceptable. Our business as doctors is to save life
and do all we can to rid the world of disease and, in carrying out that
duty, we are not supposed to discriminate between one person and another,
or between one set of people and another. If we were to start doing that,
where should we stop ? If infants in India are to be looked upon as potential
dangers to the world's food supply, why not euthanasia for all old people
in New York and London who have ceased to be productive ? It is not our
business as doctors to concern ourselves with the possible long-term reper-
cussions of our actions in saving life. That is the business of the Food
and Agriculture Organization, the Population Commission of the United
Nations, and demographers.

The solution of the world population problem may come through new
scientific discoveries in the field of food production, or it may have to come
through birth control. These are not primarily medical questions, and,
in my opinion, we should not let ourselves be drawn into controversies
about them, nor should we be deflected from our programmes of ameliora-
tion by the difficulties about balance of population with which demographers
are faced.

This is an ethical question and the time has come when we can no longer
have one ethical code for national, and another for international, problems.
The Declaration of Human Rights, Article 25, stated: " Everyone has
the right to a standard of living adequate for the health and well-being
of himself and of his family, including ... housing, and medical care and
necessary social services." Two world wars have at least taught us that the
whole world is one family, and it is useless now to pretend to be unaware
of the fact. Professor J. A. Ryle in the closing paragraph of his book
Changing disciplines says: " Ethical values cannot be measured as the
death-rate in infancy, or the expectation of life at birth, or the results or
risks of an operation can be measured, but that there is a relationship
between the revelations of vital statistics and human responsibility in a
modern society we can scarcely dispute. And that the ethical doctrine of
doctors is one worthy to be upheld and reinforced-and possibly to be
envied and imitated by other men of science-no thoughtful physician
will to-day deny."

It would not solve the dilemma, however, for medical men merely
to say: " Let the demographers solve their own problems ; we see our duty
plain, which is to go on saving lives heedless of warnings that in the end it
may entail a greater total suffering for humanity." The present world

740



STATISTICS AND WORLD HEALTH 741

situation is too grave merely to make debating points and push responsi-
bilities on to other shoulders no more able to bear them than our own.
There are a great many clever people in the world who are giving much
thought to these things, but it seems to me they are beginning to see from
statistics that the world problem is becoming too great for their combined
intelligences to grapple with. In trying to establish a brotherhood of nations
I think the truth will have to be learned-if not now then after more painful
experiences-that no real brotherhood of man is possible without reference
to a Fatherhood above man.


