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recently in the " Any Questions " page of the British Medical Journal 3
about difficulties in the certification of cause of death of elderly persons.
And, as a third example, an article on death certification has recently
been published in the series " Refresher Course for General Practitioners"
in the same journal.4

This account of the methods of instruction used in England and Wales
has been deliberately made factual rather than critical, in order to avoid the
difficult task of attempting a comparative evaluation of different methods.
Indeed, it would be difficult to demonstrate convincingly that any, or even
all, of these methods do achieve results consonant with the effort required
to apply them. None the less, the effort is certainly worth while.

If medical students and newly qualified practitioners can be impressed
by their teachers with the idea that a medical certificate of cause of death
is a document that is worth taking some trouble with, and if established
practitioners can be reminded frequently that it is a part of good medical
treatment to record facts carefully and intelligently, even after the patient
is dead, there is no doubt that a worth-while improvement in the quality
of mortality statistics can be achieved.

If there is one particular lesson to be drawn from the experience in
England and Wales, it is that a large improvement in certification cannot
be expected from a one-time application of a single method of instruction
or propaganda. What is needed is the long-continued application of many
methods. Doctors in clinical practice are always ready to co-operate gladly
with official requirements when they are satisfied that what is required of
them really serves a useful purpose. Every opportunity must therefore be
seized to remind them that a useful purpose is served by giving proper
medical certificates of cause of death, and to explain to them clearly what
is wanted of them.

' Brit. med. J. 1951, 2, 341
'Brit. med. J. 1953, 1, 1272

STATISTICAL TRAINING FOR PUBLIC-HEALTH PRACTICE
IN ENGLAND AND WALES *

Statistics are vital only in so far as they generate fresh ideas or stimulate
useful action. Health statistics produced by professional statisticians often
depend for their ultimate value on the receptiveness of the doctors who
have to use statistical findings in plans and practice in public health. These
two groups of workers (statisticians or public-health officers) may have
different professional backgrounds, and their training in medical statistics

* Abridged from an unpublished communication by D. D. Reid, M.D., Ph.D., Reader in Epidemiology
and Vital Statistics, London School of Hygiene and Tropical Medicine, London, England.
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inevitably differs. To teach someone already proficient in statistical tech-
nique what he needs to know about medicine is one problem; to teach the
public-health officer what he must know of statistics is quite another.

The London School of Hygiene and Tropical Medicine has a department
of Medical Statistics and Epidemiology which also includes the Statistical
Research Unit of the Medical Research Council of Great Britain. This
combined department covers what may be called the quantitative sciences
of medicine-vital statistics, biometry, epidemiology, and medical genetics.
To understand the design of the teaching programme, two basic facts
must be appreciated. Firstly, most students are doctors wishing to practise
public health in its various forms; a few want to specialize in epidemiology.
Secondly, the range of nationalities, languages, interests, and abilities is
considerable. This means that the courses must be framed so as to interest
and instruct the less adept while allowing for more advanced training of the
future specialist. It is hoped to achieve this by running a basic course in
medical statistics obligatory for all aspirants to the University Diploma
in Public Health, and an optional course for those diploma students who
have a special interest in statistics and epidemiology. Later in the academic
year, the basic course is repeated and is open to laymen. Concurrently,
the mathematical statisticians of the staff conduct a course in biometry
for medical research workers of all kinds.

Basic course in medical statistics

In the basic course in statistics which all D.P.H. students attend, the
difficulties are two-fold-students who say they cannot and students who
imply that they will not learn statistical methods and ideas. The first group
say that they have never been able to do even the simplest sums and that
they fear that they are now too old to be taught. In a few cases this is,
regrettably, quite true. For some years it has been the custom to correlate
the results obtained in orthodox intelligence tests with subsequent perfor-
mance in both statistical and other sections of the University examinations.
It has been found that what the psychologists call the " general factor "
of intelligence pervades all these results. In other words, those who attain
high intelligence test scores do best both in statistics and in other sections
of the examination. The minority to whom the converse applies form the
core of the problem. Yet they are a minority, and much can and should be
done to interest and encourage them in the use of statistical ideas and
principles in their future work. For the recalcitrant group who are not
handicapped by difficulties of language or specific aptitude, but who clearly
regard the collection and collation of health statistics as a task to be delegated
to a junior clerk, the opening gambit is different. The setting of a problem
in simple tabulation and the drawing of inferences from the resulting table is
usually enough to expose their deficiencies and inculcate a proper respect for
both the difficulty and the usefulness of even the simplest statistical method.
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The great majority of students, however, are anxious and able to learn,
and the main difficulty lies in adjusting the balance of the course between a
preoccupation with the detail of statistical technique on the one hand and
too diffuse a discussion on the other. The net result is a typically British
compromise. The discursive approach is essentially historical in nature.
The development of census-taking and systems of vital registration in
England and Wales in the last 150 years is outlined and the major results
accruing are pointed out. This seeming preoccupation with local history
is no mere parochialism, for the difficulties encountered here are likely to
be part of the inevitable growing pains of technical development in this
field in any country. Thus students from overseas can profit by experience
in England and Wales and learn from the mistakes made. Throughout
the systematic lectures in the course, the emphasis is placed on ideas and
principles rather than on the detail of technique. More stress is laid, for
example, on the interpretation of occupational-mortality data than on the
various alternative methods of standardization. The general aim is to
cultivate an appreciation of the value of vital statistics which is tempered
by an awareness of their pitfalls and deficiencies.

In the practical class, that element of mental discipline is introduced
which Bacon found such a useful attribute of simple arithmetic. The
simpler measures of morbidity, mortality, variation, and association which
are outlined in the lectures are repeated in detail. Here, two features of the
practical teaching seem to be important. It has been found worth while to
link several days of practical work together so that each successive example
serves as a step in the elucidation of some general problem of public-health
importance. A typical example is the study of national and local trends in
fertility and mortality and the resultant changes in population size and
structure. The practical relevance of the results to medical administration
is emphasized, and the students appear to derive more satisfaction from
the pursuit of such an objective than from a series of excellent, but uncon-
nected, single examples of particular statistical techniques. Secondly, a
certain degree of realism in the examples has been sacrificed by rounding
off the figures so that they can be handled arithmetically without the use
of a calculating machine. The student who is overawed by his first contact
with a modern calculating machine is less able to digest at the same time
the equally daunting concept of standardization. He can usually follow
the method with more real understanding when he has to calculate with
nothing more complex than pencil and paper.

Elective course in medical statistics and epidemiology

For those who so elect, one half-day a week over two academic terms is
set aside for additional tuition in both statistics and epidemiology. In these
sessions, calculating machines are used in the analysis of actual data, since

263



NOTES AND REPORTS

the elements of the techniques required have already been covered in the
basic course. The ease of integrating advanced courses in the allied subjects
taught is one of the advantages of a composite department such as that at
the London School of Hygiene and Tropical Medicine. In the study of
" macro-epidemiology ", where inferences about the etiology of a disease
are drawn from its distribution patterns, for example, the student soon
appreciates the practical relevance of his previous work on the population
structure and vital-statistical rates. In the " micro-epidemiology" of field
investigation of acute or chronic illness, he must apply the principles of
sampling and survey design which he has learnt in the basic statistics
course. Throughout, the emphasis is on the development of that logical,
critical insight which is the essence of statistical discipline; technical tests
of significance are presented in perspective, simply as cues to the observant
and checks to the unwary, rather than as an end in themselves.

The historical approach of the basic course uses the elegant perfection
of the classical studies of Farr, Snow, and their like to illustrate the funda-
mental concepts. In the elective course, examples of the use of statistical
methods in public health are taken largely from the current experience of
members of the department and associated workers in corresponding sections
of national and local health departments. What the current examples lack
in excellence, they make up by demonstrating the perennial value of the
simple methods of the pioneers even in the complex medicine of today.

Further advanced training

A few post-graduate students come for advanced training in the subjects
dealt with in the department. Some are medically qualified and may have
already followed the elective part of the D.P.H. course. Others usually
have a first degree in statistics but wish to specialize in the field of medicine.
Each student is encouraged to pursue, under supervision, his personal
research problems, but both groups are asked to take the special courses
mentioned earlier and held in the spring and summer terms. This is not
because it is hoped to turn them into amateur doctors or amateur mathema-
tical statisticians as the case may be; the aim is rather to widen their scientific
horizons by a process of intellectual cross-fertilization. This is particularly
important for the medical men in whose undergraduate course training in
the strict discipline of the scientific method is so often haphazard.

Few doctors ever attain a competent grasp of both statistical mathe-
matics and medicine. Yet there is a real need for men who are able to
follow the developing lines of statistical thought and to appreciate their
relevance to problems in medical administration, epidemiological theory,
or clinical research. Such men must be thoroughly versed in the handling
of vital statistical data so that they can relate the results of national tabula-
tions to current medical theories about the etiology of disease. To those
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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.


