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with particular interest in clinical or field research, methodological technique
is so important that they inevitably stimulate their statistical colleagues
to produce new, original, but practical designs for sampling surveys or
field experiments. Neither a national vital statistics system nor an advisory
statistical unit can operate effectively in an intellectual vacuum. If they are
to be of use to modern medicine, they must have an informed, critical,
and stimulating audience of doctors who are willing and able to use the
results of their work and introduce their ideas into the general framework
of medical thought. The selection, encouragement, and training of such
men and women is a need which must be met.

TEACHING OF HEALTH STATISTICS AND TRAINING
OF HEALTH STATISTICS PERSONNEL IN ENGLAND *

The science of statistical methodology is a branch of applied mathe-
matics arising out of the pure mathematical theory of probability. It is
true that the father of vital and medical statistics, John Graunt, was not a
trained mathematician. It is true that, in our own time, investigators who
were not mathematical specialists have made classical contributions to the
theory and practice of statistics; the names of Francis Galton, W. S. Gosset
(" Student "), and G. Udny Yule are household words among English
statisticians. It is, however, also true that a majority of the great discoverers
were primarily mathematicians.

At the beginning of this century, few young mathematicians were
attracted to statistics other than actuarial or economic statistics, and none
to medical statistics. The few young medical men who wished to apply
statistical methods to medical problems had to acquire some mathematical
training relatively late in life.

In the last 25 years, the position in England has completely changed;
the supply of mathematically trained statisticians is now considerable.
One reason is that the beautiful developments of mathematical theory
attract young pure mathematicians because of their intrinsic interest.
Another and, of course, more powerful, reason is the demand for trained
statisticians in industry and to collaborate in physical, biological, epidemio-
logical, and even clinical research, which has led to the creation of many
salaried posts.

Hardly any of these young mathematical statisticians have had a medical
training. The explanation of this is wholly economic. The young statistician

* Abridged from an unpublished communication by the late Major Greenwood, F.R.S., F.R.C.P.,
formerly Professor Emeritus of Epidemiology and Vital Statistics, London School of Hygiene and Tropical
Medicine, London, England.
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can easily find a post-the demand for young mathematical statisticians is
greater than the present supply. But the temptation to a young medical
graduate to spend two or three years of pupillage learning mathematics and
statistics is small. If he could afford to spend another two or three years
without earning money, he would do better to widen his clinical knowledge
or to study public administration. A specialist in medical statistics would
have little chance of coming to the head of a public-health department.

For these reasons there seems little prospect of recruiting from the
medical schools investigators likely to extend our knowledge of statistical
methodology.

This does not mean that the medical staffs of public-health departments
should be left untrained in statistical methods. If they are so left, there
is a great danger that the medical officer, the doctor of medicine, will either
despise the " mere mathematician" who knows nothing of smallpox but
its name, or overestimate the value of conclusions supported by mathema-
tical arguments on the principle, omne ignotum pro magnifico. The former
danger seems to be decreasing and the latter increasing.

In my opinion, all medical graduates employed in a health service should
undergo instruction in statistical methodology. I think the course should
be wholly confined to fundamental ideas and that no mathematical know-
ledge should be assumed beyond the simplest algebra and geometry, acquain-
tance with which few children of thirteen can escape. To take a simple
illustration: if a lecturer wishes to make a class of young medical graduates
interested in the way the " normal curve " acquired its statistical importance,
he should not begin by writing the binomial theorem on his blackboard.
If he does, a large majority of the class will shut their minds against him and
watch him with that faint smile which all experienced teachers know
and fear.

Let him begin with the " obvious " remark that if one tosses a coin twice
a head and a tail is a more likely result than two heads or two tails, simply
because the two latter events can each occur in only one way, while first a
head and then a tail or first a tail and then a head make two ways. Let him
then go on to three and to four tosses and illustrate the way in which the
graph made by joining the tops of the ordinates 1,2, 1 grows less precipitous,
as the cordinates increase to 1, 3, 3, 1, to 1, 4, 6, 4, 1, and so on, and exhibit
prepared graphs for 20, 30, and 50 tosses so that the class is convinced
that the graph does steadily approximate to a bell-shaped curve. When he
has established that conviction, he can say, without arrogance, " You will
find in a text-book that the equation of the resulting curve can be proved
to be so and so ". He must not add, " I am afraid the proof is rather above
your heads". One must tacitly assume ignorance without affecting
superiority.

This is a mere illustration; it would be preslumptuous to offer a detailed
syllabus; no two teachers would agree on the details. In my view a course
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of 20 lectures, with practical exercises, should suffice. The teaching should
not be given by young and brilliant mathematicians but by experienced
teachers, if possible teachers who remember the difficulties they had when
young in mastering notions which were not quite so simple as they seemed
and in handling a new notation.

Such a grounding will enable the medical health officer to understand
what his mathematical colleague is doing, but will not give him the right to
criticize the selection by that colleague of one out of many possible tech-
niques. It will also help him to express in simple language the pith of his
colleague's results. Far too many medical-statistical reports by experts
are unintelligible to the general reader. The late Professor Karl Pearson's
rule, strictly enforced on his staff, that all mathematical statistical investiga-
tions must be accompanied by arithmetical examples, is a golden rule.

It is also the duty of the medical officer to criticize the sources of the
data used. Lack of medical experience easily leads to statistical mares'
nests. International comparisons or comparisons of data collected in the
same country at different epochs may be very misleading. Many diseases
have increased, or decreased, only on paper.

It would be wise if non-medical statisticians employed in a public-health
department attended a short course of lectures on changes in nomenclature
and in the classification of causes of mortality or morbidity due to changing
fashions and the acquisition of new knowledge.

TRAINING OF STATISTICAL PERSONNEL IN. THE AMERICAS *

Within recent years the field of health statistics has been changing
rapidly. While, formerly, health statisticians were concerned principally
with vital statistics and notifiable-disease statistics, at present there is a
growing appreciation of the need for their services on health teams for the
initiation and guidance of programmes. Health departments are taking
on new responsibilities, and for this reason require new kinds of quantitative
data regarding social problems as they relate, to hospitals, clinics, and other
health services. As a result, there is an increasing demand for trained
statisticians. Well-trained statisticians are needed whose broad educational
background and experience enables them to serve on the same professional
level as directors of other major divisions of the health departments. For
other positions in the divisions of statistics, the training and experience
required are not as great. However, the training of statistical personnel of all
grades is important for the rapidly changing programmes.

* Abridged from an unpublished communication by Ruth R. Puffer, Dr.P.H., Chief of Epidemiology
and Statistics Section, Pan American Sanitary Bureau, WHO Regional Office for the Americas.
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