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The needs of medical education in the coming years, especially
in the next decade, must obviously be related to the work which
doctors should be doing during the remainder of this century.
This lecture therefore falls naturally into three parts: (1) the
task of the doctors of to-morrow; (2) the preparation which
they will need to fit them for their task; and (3) the require-
ments which must be met if that preparation is to be provided.

Task of the Doctors of To-morrow

At the present time the doctors of Britain are ranged against
a wide variety of diseases, the majority of which are not fully
understood. We do not know the cause of cancer, of high
blood-pressure, of coronary artery disease-which are
prominent among the killers of our time. We do not fully
understand the origins and mechanisms of chronic bronchitis
and emphysema, nor the major psychoses. Nor can we fully
comprehend the aetiology of common causes of morbidity, such
as rheumatoid arthritis, psychosomatic disorders, and the
neuroses. We are not fully conversant with the processes of
ageing.
There is a considerable likelihood that the doctors of Britain,

like those of all other comparable countries, will continue to be
confronted by diseases concerning which too little is known.
Paradoxically the doctors of less-developed countries will
continue to be faced by diseases, like typhoid, typhus, cholera,
tuberculosis, and malaria, about which almost everything is
known but which will continue to kill millions at an early age
because what is known cannot be applied.
Slow and rigorous investigation must precede the planned

safeguarding of the advances of modern society, and it is clear
that doctors must be main contributors of the accurate informa-
tion which is needed. They must also be prepared, as in the
past, to press most strongly by every means at their disposal
for that legislation without which the prevention of so much
disease is impossible. At the same time doctors must continue
to apply preventive medicine at the level of the individual, by
advice, by persuasion, and by contributing to health education
in general.

All these activities, however, are likely to be limited in their
effect by the existing uncertainty about the actual causes of
many of our prevailing diseases. It is sad that in countries
such as Britain, where the level of education and the ability
to enforce legislation should make preventive medicine easy,
there is insufficient medical knowledge to develop it fully.
Having succeeded in controlling most of the infectious diseases
about which medicine knows so much we are forced back to
the level of early diagnosis as our best defence against those
diseases about which medicine knows too little.
However, the therapeutic, though not always the curative,

power of modern medicine outstrips its preventive ability in
regard to many current conditions. Cancer can be cured.

Congenital malformations and dysfunctions of unknown
aetiology can be improved or completely offset. Mechanical
breakdown of quite uncertain origin, like some kinds of hernia
and some forms of arterial blockage, can be safely and effectively
mended. Diseases like diabetes can be controlled for a
lifetime. Stopped hearts can be restarted and irregular heart
action made regular. The effects of temporary failure of other
vital organs, such as lungs and kidneys, can be offset by the
use of artificial agencies.

Yet to bring this new and developing power to the people
with the same efficiency and kindliness as the relatively inert
medicine of the first quarter of this century was brought
requires many things. It requires specialization, and the effec-
tive interaction of many doctors, nurses, and other highly
skilled workers. It requires space and facilities, structural and
otherwise, of a quantity and type never before needed or
provided. It needs money and man-power.
Nor are the indications for such active therapy always easily

and quickly seen. Prolonged and intricate investigation alone
may reveal whether or not a particular individual can benefit.
How much easier it would be if modern remedies could be
applied to conditions which were quickly and easily diagnosed
and assessed-as so many conditions were even 25 years ago.
Diagnosis then rested largely on the quick recognition of a
particular complex of symptoms and signs-mainly physical
signs.

This can still be done, but unhappily many of the conditions
thus recognized are of a kind or at a stage where effective
therapy is inapplicable. When effective therapy is available a
mere label is inadequate as a basis for it. Efficient (and there-
fore safe) treatment can only be based on a diagnosis which is
a comprehensive, dynamic (but still precise) evaluation of many
variables, physical, chemical, psychological, and social. This
cannot be made quickly and must frequently be a continuing
rather than a finite pronouncement ; it may have to rest on the
judgment of one man, but he must base his decisions on the
careful consideration of evidence produced by many others,
some of whom may never have seen the patient or have been
seen by him.

All this can prove baffling and frustrating to the sick
individual, who longs for the rapid and authoritative statement
as to what is wrong and what is not wrong with him, and what
can be done about it. The more he complains, " They never tell
you anything," the more his doctor is tempted to tell him
something or to take action on inadequate data. This, of course,

doctors, unlike scientists, often have to do, and in the past,
except for surgery, they have been able to do it with relative
impunity merely because whatever they did or did not do was

not very likely to make any difference.
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A Changed Situation

Now the situation is wholly changed, for the power of medi-
cine to harm the patient has grown just as rapidly as its power

to help. The physician and the general practitioner have
joined the surgeon as people who by acts of commission and
omission can do as much harm as good. Yet unlike him, and
working in isolation in cramped conditions, and under pressure

seldom allowing for the quiet deliberate reflection which is
needed, they can and are tempted to deploy powerful and
dangerous remedies by a stroke of a fountain-pen upon a

prescription form. Against all our prevailing scourges some

active remedy has been found: anticoagulants for arterial
diseases ; hypotensive drugs for high blood-pressure ; steroid
drugs for asthma, rheumatoid arthritis, and many other com-

plaints ; sedatives, stimulants, and tranquillizers for the
emotional disturbances about which we know so little.

The new medicine is more powerful, often more difficult, and
usually much slower to practise than the old. It is conse-

quently much more demanding of man-power and far more

expensive.
Yet the old medicine is still needed also. People still want

comfort in times of illness. Parents want to know that their
child has measles, or 'flu, or a cold, even if there is no specific
remedy for any of these. Preventive measures must be
instituted. The duration and degree of discomfort caused by
such conditions must be minimized. The complications which
may arise even in conditions which the body can overcome

without assistance must be avoided. The suffering due to
disease which cannot be cured must be alleviated.

In addition, people want the comfort of talking to someone

else about themselves. Most of us have problems of one kind
or another, particularly as we were prepared by inheritance
(and often upbringing) for one kind of life and find ourselves
living in another. We feel the strain of adapting, or of failing
to adapt. Even if the symptoms are not recognizably physical
the doctor remains the most obvious of those who may be able
to help. Moreover, even when the symptoms are clearly
emotional, people are more and more coming to believe, or at
least to hope, that the doctor may after all have something to
offer. There is less reluctance and often a positive desire to
reveal the secrets and circumstances of life to the doctor, perhaps
particularly if he is not of the same community.

A Great Task

So the medical services must provide all that the new medi-
cines can offer, bring comfort and relief when nothing more
can be done, and still stand guard over the more trivial com-
plaints. This is a far greater task than they have ever faced
before. To it must be added that responsibility for medicine's
share in the prevention of disease, which includes the giving
of informed advice in the planning and execution of the vast
majority of human activities. In addition, there is the even
greater duty of research. Not only new methoAs of diagnosis
and new cures must be discovered, but the causes of current
disease must be found so that they can be prevented. At the
moment we share these diseases with the peoples of all
developed countries, but just so soon as communicable disease
is conquered in the developing countries so their millions will
be prey to the conditions we now face-and to even greater
malnutrition. The care of our sick is a national responsibility,
but our responsibility for research into disease and into nutrition
is a responsibility to the world.

All this is asked of medicine to-day, and will continue to be
asked. In this country a most remarkable effort has been made

to give it all, with almost miraculous success. The new medi-
cine has been made available, along with the old, to everyone.
Never before has the country asked so much of its doctors, or

has so much been given.
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The results have not always been to everyone's satisfaction,
but for a profession to change gear into a new era without
difficulty would be impossible. It has had to work in buildings
designed for a bygone age. It has struggled within a pattern
of medical care evolved over 100 years ago. It has had to
adapt a system of medical education perfectly suited to nine-
teenth-century requirements but quite inadequate for to-day.
And it has had to do these things with more than half its
overworked, bewildered, and at times berated man-power armed
with nothing more than a Victorian training.
We are constantly reminded how much of that training was

good-one reason why we have hastened slowly and refused
to throw away the whole of the past.
We have moved forward far enough now to be able to under-

stand the causes of difficulty, and to realize what is needed if
our work is to be satisfactorily conducted in future.

Preparation of To-morrow's Doctors

The potent, the really helpful medicine which we can offer
can seldom be safely and effectively applied by rule of thumb.
Correctly labelling the disease is an insufficient basis for much
modern therapy. Each patient becomes a law unto himself,
changing from week to week, day to day, and sometimes hour
to hour. It is less and less possible to treat the disease, more

and more essential to treat the patient. Patients are people, and
no two people even with the same degree of the same disease
are really alike. And disease which mainly affects the psyche
cannot be categorized by description into neat little clinical
syndromes, as Linne classified the flowers and the old clinicians
classified so much organic disease. Thus the doctor of
to-morrow cannot be prepared merely by memorizing diseases
and learning computer-wise to recognize, label, and treat them.

In so far as the computer method of thought in medicine is
needed we will not be able to afford many computers and will
have to continue to rely mainly on the more compact and more

easily transportable human brain. If we accept that a brain
aged 18 to 23 cannot function as a computer with sufficient
accuracy for modern diagnosis, there is no point in subjecting
it to five years' programming in medical school. We must
surely concentrate during those years on improving its computer
potential and then programme it afterwards.

Alternatively we may agree with Boesch (1963) that human
beings can learn to think in one of two ways-either as a

computer does, or as the man who creates a computer does.
In this case we would do best so far as possible to select the
latter kind as medical students.

Scientific Method of Thought

Either way we have got to prepare the doctor of to-morrow
so that when he cannot recognize a condition he can reason

out what has gone wrong, and why, and how to put it right.
This process of reasoning will be the most important power
he comes to possess. It alone will enable him to solve those
clinical problems which are resistant to the computer method
and to apply those investigations and treatments which carry
risk. It alone will allow him to adopt a holistic approach to
the patient. It will be more valuable to him than knowledge,
because it will enable him to obtain and utilize knowledge, to
learn for himself, to subject all new developments to a critical
evaluation, and to apply them safely and efficiently.
This process of reasoning will be no different from the method

of thought used by an educated non-medical person to solve
a non-medical problem-clear critical thinking which weighs
the evidence, assesses probabilities, and forms a hypothesis-
the "scientific method of thought."
While it is undeniably necessary for the doctor to think like

a scientist, there is no necessity for him always to act like one,
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and indeed there are very many reasons why he neither can
nor should. More often than not the doctor has to take action
on quite inadequate data and make judgments without waiting
for proof. This the scientist never has to do. The doctor has
to be more than a scientist, but he cannot now be a real doctor
without being able to think like a scientist. This will give him
maximum power to help people, and prevent him from doing
them harm. Thinking scientifically will not make the doctor
cold and technical, or lead him to abandon human interest and
compassion. Because he will see more clearly, he will be more
likely to see the need for compassion. Because he will be
constantly practising open-mindedness, and because scientific
thought demands integrity, he will be increasingly freed from
bigotry and insecurity, which are the bane of interpersonal
relationships.

Basic Medical Science

Needless to say the doctor's thinking must be in medical
terms. His medical knowledge will distinguish him from the
layman of equal intelligence with a scientific method of thought.
But this medical knowledge will not consist solely nor even

primarily of the old remembered data or descriptions of diseases.
Indeed, that kind of medical case lore is no longer the preroga-
tive of the doctor. His patient to-day can acquire that from
Dr. Finlay's Casebook. The doctor's basic knowledge must
consist of the closest familiarity with men's indivisible unity of
mind and body, and with its disturbances of function and
structure.

The medical student therefore will have to learn much
physiology, anatomy, biochemistry, psychology, and pathology.
There is no escape from this, though priority should be given
to knowledge based on good evidence. Learning much, how-
ever, does not mean learning all, nor does it mean blind
memorization. Nor does it mean that the learning of these
subjects must be complete by any given date or in a lifetime for
that matter.

The " preclinical curriculum " represents our understanding
of the normal, and this is about as limited as our present under-
standing of the abnormal. It is not something complete and
finite, of which some particular proportion can be selected for its
relevance to current medical practice. Knowledge of the normal
is going to expand and change almost indefinitely. In the pre-
clinical subjects therefore, as in all others, the exact content of
data acquired is of less importance than is the student's ability
to acquire and evaluate it for himself.

Clinical Method

All the doctor's knowledge, however, can be made available
to patients only if he possesses a high level of skill in obtain-
ing information from sick people. This " clinical method " at
one time consisted primarily in the elicitation of abnormal
physical signs. These are still important, and the clinical
doctor still requires a highly developed power of observation.
Now, however, that medicine has become as much concerned
with disturbances of function as with structural organic disease,
clinical method has extended very greatly.
Many physical and chemical procedures which hitherto were

rightly considered to be additional investigations of possible
value are now essential parts of routine examination. They give
not only wider and deeper but also more accurate information.
At the same time the patient's own story has become of much
greater significance.

The doctors of to-morrow will have to acquire competence in

a wider and yet more exact clinical method than their pre-
decessors. Their value will depend very largely on their degree
of competence in it.

BRrTlsH
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Knowledge of Medicine

Sound clinical method is also a necessary prerequisite to the
building up in the medical student of a body of meaningful
clinical knowledge. Much of this he really has to learn from
patients, rather than teachers, and he must be able to interrogate
and examine them with steadily increasing facility.

In the past the great bulk of medical training consisted in
learning all the vocational knowledge of medicine by applying
all the vocational skills. The student concerned himself with a

large sample of patients under apprenticeship conditions. In
some medical schools, particularly in London, the clinical course

consisted solely in this practical experience, supportedbvcareful
checking, and by bedside dissertations from the clinical teachers.

Until recently it was both desirable and possible to require
the student to learn the whole of medical knowledge and
acquire the majority of medical skills. The Medical Act of
1858, which officially recognized the general practitioner,
established the purpose of the medical school as the production
of general practitioners competent to practise medicine, surgery,

and midwifery. Proficiency in these three fields had to be
shown by satisfactory performance in final examinations.
Now, of course, no one person can achieve intellectual or

practical dominance over the whole field of medicine. In
future no student can be expected to acquire more than a

portion of existing knowledge and skill, and that portion must
be relevant to the branch of medicine he is going to practise.

Professional Attitudes

Knowledge of disease will in future be shared increasingly
by doctor and patient, but its significance will be different to the
doctor by virtue of his training. He must also, of course, differ
from his patient in that he is imbued with the attitudes of mind
proper to his profession, including the ability to subject himself
to a corporate discipline. A further objective of his preparation
must therefore be the acquisition of these attitudes.

This is not easy to achieve, firstly because ethics cannot be
effectively taught by formal methods. Close personal contact
between teacher and student is required. Secondly, although
ethics may not change, the terms in which they are expressed
must change. We live in times of great transition and much
needs to be done to rephrase our ethics and traditions. Changes
are needed also in the relative emphasis which should be placed
at any one time on each of the three possible functions of the
doctor-the care of the sick, the prevention of disease, and
research. That is the order of importance in which they have
been placed in the past ; but equality of all three is needed
to-day. No one, for example, who is aware of the gross dis-
parity between the weight of human suffering from emotional
and other mental disorder and the power of medicine to relieve
it can fail to realize the immense need for research.
The doctors of to-morrow if they are to do their work well

will require:
An understanding of basic medical science.
Sound clinical method.
The knowledge and skills relevant to a particular branch of

medicine.

An understanding of the obligations and responsibilities of a

doctor.
A scientific method of thought.
A desire to learn, together with well-entrenched habits of

doing so.

Curiosity and Habits of Learning

Only the last two are newcomers to the aims of medical
education. Many teachers in the past sought to instil them, but
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they were not until recently accepted as essential objectives.
Until this post-war era most doctors, although they went to
university, were not offered the kind of education which leads
to scientific thinking. The majority had a rather authoritarian
type of training which was highly appropriate to the old medi-
cine but which actively discouraged critical thought.

Students legitimately expected that by learning what they
were told and passing their final examinations they were

adequately prepared for general practice. Any further study
could be regarded as a worth-while extra but not a necessity.
Few acquired, and still fewer were actively encouraged to

acquire, lifelong habits of profitable learning. There are still
men alive who as teachers of medicine sincerely believed that
students should not read the medical journals-lest they became
confused. There are consequently doctors still practising who
have never learned how to read original articles critically, and
have never developed the habit of doing so regularly. There
are doctors who have difficulty in using a library, for as students
they were encouraged to believe that this was a rather unwhole-
some type of swotting which would take them away from their
proper place at the bedside.

Methods of Education

The preparation of doctors, therefore, must be changed not
so much by alteration of content as by addition of new objec-
tives. Little can be gained solely by a reduction in the old
subjects and an increase in new. This can result in no more

than the grafting of twentieth-century data on to a nineteenth-
century training. A vocational training of that type could never

do more than prepare a man for the limited application of a

limited sector of knowledge. He would have to choose his
sector as a young student, and his proficiency in it would begin
seriously to decline within a decade of qualification.

It would, of course, be possible to turn out men of such
limited potential, but it would hardly be right to call them
doctors. There is undoubtedly a need in many countries for
large numbers of highly specialized auxiliaries of this type, and
they could be produced rapidly by giving them a short intensive
vocational training. The doctors of to-morrow cannot, how-
ever, be prepared in this way. Very few can be expected to
arrive at medical school with previously acquired reasoning and
learning power. They will need those heuristic methods of
education which have been found by experience in universities
to be most successful. Essentially these consist of con-

ducting experiments-true, as opposed to textbook experiments.
They can include most forms of problem-solving, and can there-
fore be applied in clinical medicine as well as in basic medical
science. They are most effectively deployed within one

particular subject. In this the student can, and must, move right
to the periphery of knowledge. It is unlikely that every student
in any one school could " major " in the same subject, so that
a university curriculum in medicine should vary from student
to student, allowing each at some stage (preferably early) to go

into one subject in depth.
Such variation, accompanied by appropriate educational

facilities, has been provided for a long time by the Honours
Physiology School at Oxford, by Part II of the Natural Sciences
Tripos at Cambridge, and by the B.Sc. course in many other
universities. The total number of students thus provided for
is, however, a comparatively small percentage of the total and
these incidentally are the only ones enabled to take an honours
degree. It is true that the number grows each year, but pain-
fully slowly. The new curriculum at Edinburgh will increase
the quantity, and many other schools are trying to provide
similar facilities in the preclinical or clinical fields or in both.

Most new curricula show evidence not merely of a change in
content, and even of title, towards the currently topical human
biology, but also provide increased opportunities for university
education.

BRITISH
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This type of education depends for its success upon many
things in sharp contrast with much that is traditional. The role
of the teacher in heuristic methods is to supply the framework
in which the student does the work instead of the transfer of
knowledge by methods of instruction. The old authoritarianism
quells initiative and damps curiosity, both of which are very
important to university education and need to be fostered by the
presence of much active research. Teachers who know are of
less value than teachers who are trying to find out.

Heuristic educational method is learning by doing, and there-
fore requires space. It is slow, and therefore requires time. And
this must be time in which the teacher gives his undivided atten-
tion to students. Our medical training has not in the past
devoted much space to the individual student, and in basic
medical science particularly it has not in most schools allowed
him much time. In the clinical field it has seldom offered the
teachers the opportunity of assisting students without at the
same time attending to patients.
The essence of the matter is one simple fact. Our medical

schools have been geared to the production of safe general prac-

titioners by a comprehensive course of instruction. They now

have to provide and are trying to provide an education in
method. The old system was rightly predominantly vocational.
It-was rightly authoritarian, and concerned with the safety of
the patients. The atmosphere was rightly a practical one, little
imbued with questioning and doubt. The new system must be
predominantly educational. It should not be authoritarian,
except perhaps at the beginning. It is concerned with the
preparation of the student for a lifetime of learning on the one

hand and for the practice of medicine under close supervision
as an intern and postgraduate on the other. The atmosphere
must be that of a university faculty of medicine, and need not

be that of either hospital or general practice.
The change is a very big one and it is not a straight exchange.

Vocational training remains as important as ever it was, and
technical instruction must to some degree take place
coincidentally with the new education.

Arrangement for the Preparation

Education and training each requires an approach which
clashes with the other, so it is obviously necessary to separate

the two as far as possible. At first sight it seems logical to

expand the old preclinical curriculum and make it everywhere
into a three-year degree course such as the Natural Sciences
Tripos at Cambridge. This could then be followed by a voca-

tional training in medical practice. Provided that the degree
course included sufficient educational opportunity it would be
a great improvement.
By itself, however, it could do no more than offer to all

students those educational opportunities previously and pre-

sently offered only to a few. The good results could all too easily
be lost if no attempt was made at the same time to replace the
vocational training of the early clinical years with the
atmosphere and opportunity of a university. Flexner (1925)
observed the effect of a purely vocational training upon a

previous university education, and noted that, while a few
students passed "unscathed through the clinical years," the
majority " succumbed to the prevailing view-point."

There is obviously much to be said for providing a single
course, a university education in medicine. This allows,
whether or not there is integration of studies, for that integra-
tion of preclinical and clinical staff which is so important to

both-and the absence of which has in the recent past been
mainly responsible for the students' failure to regard basic
medical science as the essential continuing basis of clinical work.

Not only medical education but medicine itself needs the closest
co-operation between scientists and medical practitioners.
Frequent contact between the two, in education and in research,
is the most effective way to achieve this.

1574 19 June 1965 To-morrow's Doctors-Ellis
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Whether the new university education is in two parts or one
it must include the first phases of clinical study, so that the
future doctor can learn how to apply basic science to clinical
practice and so that those students who can learn to think for
themselves most easily in the clinical context are enabled to
do so.

The factual and particularly the vocational content of this
university course should surely not be defined, and a great range
of variety should be expected. What students must acquire is
method of thought and proficiency in clinical technique, and
those should be tested in their university examinations. These
powers will enable them to fill any gaps in their vocational
preparation.
The provision of opportunities for filling these gaps is as vital

as the provision of a univeristy education. At present by trying
to give both education and training at the same time we are

failing to do either well, partly because of the new conflicting
claims of education and partly because modern medicine turns
the student into an observer rather than a participator.
No one can get a practical training of value by observation

alone, so we must translate much of the present cinical course

to the period of internship. Our peculiar system of hospital
staffing provides unique opportunities for apprenticeship, which
can now only be fully utilized by graduates. On to this we

could fasten on-going formal education in those fields, such
as psychiatry and social medicine, which cannot be fully appre-
ciated until after some experience in caring for sick people.

After such preparation the young doctor would lack only the
special knowledge and skill of the particular branch of medicine
he wished to make his own. For this he must have a post-
graduate training, working as an apprentice and then as an

assistant in his chosen field.
From then on, throughout his life, he will need access to new

knowledge and new technique. For this continuing education
he will depend firstly upon himself, upon his curiosity and
ability to learn ; and secondly, on provision of facilities for
continuing education. These include the medical centres which
are now being established, and also the use of other media such
as television. The doctor of to-morrow will need all these
things, but he will not of course remain solely at the receiving
end of them. An essential part of each man's continuing educa-
tion must be the contribution which he himself makes to that
of others.

A Three-stage Preparation

The adaptation of medical education to modern medicine
results, then, in a three-stage preparation: (1) to provide an

education in methods-the grammar of medicine ; (2) to provide
a general vocational training; and (3) to provide a specialized
vocational training, the special vocabulary of one branch. By
this means a doctor can become the master of science in medi-
cine, able to apply science without being its uncomprehending
and potentially dangerous vehicle. He will be able to add to
knowledge and critically evaluate advances made by others. He
will be able to view his patient as a whole. He can bring to the
first patients for whom he assumes independent responsibility
the results of a complete vocational training in his own branch.

It is difficult to imagine any other preparation which could
have this result. Without it a doctor will in fact be a profes-
sional technician. He will be a technician whether his know-
ledge relates to the body or to the mind. He will be useful,
though not for long. He will be safest in a narrow specialty,
where he may be able to know most of what is known and even

keep up with advance. He will not be very safe for very long
in general practice.
The general practitioner more than anyone else needs to be

capable of thinking and learning for himself. He is exposed
to a greater variety of problems and has to keep abreast of new

developments on the widest front. He is no longer the basic

BRITISH 1575

common unit of the profession, to which something more must

be added in order to make a specialist. The basic common unit

is now the specialist. The wider the specialty the longer and

the more difficult the preparation. The general practitioner
is a specialist in a very wide field. He is not the solid backbone

of the profession-he is its special senses and particularly its

eyes.

Requirements of a Modern Preparation for Medicine

A three-stage preparation sounds formidable, but it has

already evolved for every branch of medicine save general prac-
tice, which at the moment is unfortunately left to get by on two.

When all three stages are required and provided for all doctors,
and when each stage is effectively correlated with the others,
we may well find that the total preparation can be shorter than

now, with reductions both in the undergraduate clinical course

and in the final postgraduate stage.
In seeking to provide this three-stage preparation we have

until recently concentrated on the first or medical school stage.
This has been natural for many reasons. The medical school
course had for years been the curriculum, the only and the

whole curriculum. Consequently a change in this seemed the

obvious thing to make. Yet it was difficult to achieve because
the staff structure of our medical schools, consisting of a large
number of very small autonomous units, acts like a kind of
shock-absorber to all but the most severe changes in environ-

ment, while at the same time putting a powerful break on the
schools' ability to devise a new policy. Elsewhere, particularly
in America, a different kind of staff pattern makes change in
the curriculum comparatively easy, and a different form of

financing often makes it seem financially desirable. We have
been witnessing therefore over the past twenty years a constant
stream of curriculum changes in the United States. Reform
started at least ten years ago in our own schools, and has gone
some distance, much more in some universities than others.
It cannot, however, end there.

A time soon comes when nothing further can be done to

improve the undergraduate curriculum and adapt it to modern
needs until it is freed from the responsibility of trying to

provide the full vocational training. This it cannot meet any-
way, so no complete reform can be made until internship and

postgraduate training are properly organized.

Internship

In Britain we have a National Health Service and can there-
fore effect internship and postgraduate training in a way which
is quite impossible elsewhere. We also have the advantage given
by our unusual pattern of hospital staffing. Unfortunately we
have not yet made the fullest use of our opportunities.
Our internship, although nominally under the control of

universities, is a lamentably haphazard affair. No medical
school can count with certainty on its graduates receiving any
particular content of experience, and therefore none can safely
make any allowances for this in drawing up the university
curriculum. The studies made by Hutton and his colleagues
(1964) reveal the most extraordinary scatter in the experience
gained by interns, and in the training and supervision given
to them. Only the most powerful incentives could possibly
drive young men and women through the physical ordeal

imposed by our internship. The incentive is there in.deep
longing to participate at last in the work they chose to take

up eight years before. They immerse themselves in the care of

sick people, content to drink deep of those joys of medicine they
have been forced to stand aside and watch for three long years
of clinical studentship. Their only regret is that so much of

their first duties is of a secretarial rather than a medical nature.

The greatest single requirement for the reform of medical

education in Britain now is the establishment of an internship
-of adequate length, earlier onset, and controlled content. Until
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this is done no proper general vocational training can be given.
Close co-operation between hospital authorities and medical
schools is required and will certainly be forthcoming. What is
needed is a clear statement of policy regarding the internship;
a clearer definition of its purpose, duration, and content; and
a more realistic organization for coordinating the different
authorities concerned so that the necessary changes may be
made. We could then give a general vocational training of a

quality which could not be equalled in any other part of the
world.

Postgraduate Training

Postgraduate training has grown like Topsy, with its duration
and methods defined more by pressures, such as the need for
junior hospital staff and the number of specialists for which
the State is prepared to pay, than by educational considerations.
We have reached the absurd position in which it takes longer
to become a specialist than anywhere else, and yet it is possible
to be established as an independent general practitioner at a

younger age than in any comparable country. However, in
the last two years or so much has been done to begin to bring
order out of chaos. The Royal Colleges particularly have begun
to define the appropriate length and to some extent the broad
nature of postgraduate training for the specialists. An attempt
is being made also to adapt the higher diplomas to modern
conditions. These had become insufficient evidence of fitness
to practise as a consultant in a general field and yet demanded
a greater general basis than that needed for entry into a narrower

one.

Much more remains to be done in the preparation for general
practice. Experiments are only tentative, though they are
increasing in number. The framework of the trainee scheme
remains to be revitalized and established on effective lines. It
is a tragedy that this remarkable contribution to medical educa-
tion should have so far failed because it was started ahead of
its time and because it was unsupported by any realistic arrange-
ment for the contribution which only hospitals can make to
the training of the general practitioner.

Places of Learning and Their Needs

Not until a proper postgraduate preparation for practice is
organized and required will the medical schools be free to turn
again to improving the curriculum. They will then be
concerned much more with methods of education. They will
also require the facilities of university education-in which
time and space for research are as important as time and space
for teaching. So little was needed by medical schools for the
old medical education that we begin this new era with an
enormous backlog of requirements. It will therefore be some
time yet before all our existing medical schools are properly
equipped.

It may well be that we shall find that the optimum size of
a modern medical school is bigger than we had thought. In
the last era there seemed some clinical evidence that an annual
entry of 70-80 students a year was about right. It does not
seem likely that a school of that size would in future justify the
facilities it must have, nor very probable that it would attract
staff of the necessary calibre. Nor, indeed, is it possible that we

have the man-power, let alone the money, to mount the number
of small schools which we would need if we were to increase
our output of doctors.

Something of the same problem relates to hospitals. It is
now clear that an economic modern hospital, professionally
rather than financially economic, is larger than anything to
which we have been accustomed, and requires the use of new

ways for maintaining the old level of cohesion.

BRMIS
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Once medicine got so large that specialization was necessary
we inevitably moved towards the position we have now reached
in which a single doctor on his own is of only limited value.
All branches become dependent on all others. Interdependence
becomes the natural state to which all things must be ordered.
Independence, in the sense of being outside the team, becomes
no more than isolation. But interdependence requires a new
concept of the grouping of medical care, particularly as regards
size-and poses new problems of communication.

It brings fears also that the individual patient will become
lost in the care of numerous skilled persons working in a huge
organization. The only answer to such fears is to produce
doctors who are competent to regard the patient as a whole
even though they practise only one branch of medicine. We
are all specialized, even if to varying degrees. But taking a
general view of the patient is no more incompatible with
specialism than it is an inevitable concomitant of generalism.

So we must provide the facilities needed to prepare good
doctors, even if this means bigger medical schools and bigger
teaching hospitals. All hospitals will need facilities for teaching,
including continuing education. They will also need facilities
for research, because this is necessary for teaching and is a
part of continuing education. The hospitals attached to medi-
cal schools will need extra facilities, of which the most important
is likely to be a linkage with a defined community near by. We
must not allow our undergraduate teaching centres to become
divorced from the areas which they should completely serve.
These centres have an additional function of the utmost import-
ance-namely, that of setting both the standard and the pace
in medical care. This function was well fulfilled under the
voluntary system. It is imperative that this is equally well
fulfilled under the National Health Service.

Recruitment

The above, in broad outline, are at least some of the require-
ments for an adequate preparation of the doctors of to-morrow.
There is one other important need-a sufficient number of
recruits of the right calibre. There should be no shortage of
candidates, because there can be few walks of life which can
offer the variety, the challenge, the intellectual stimulus, or the
satisfaction of medicine.

Character, as Sir George Pickering (1963) has said, is import-
ant in the doctor. When Sir George expressed the fear that
"what we are selecting for our future doctors may be nothing
more nor less than ' swots ' " he was presumably afraid that we
were recruiting people who could do no more than collect
knowledge. I am not aware of any evidence that we are doing
so. The academic entrance requirements may be higher than
they once were, but they are not exceptionally high even though
medicine has become much more difficult. If there is no reason

for raising them higher there is certainly every reason for
widening the academic field in which they can be obtained-to
include mathematics, for instance. But we certainly ought not
to lower our standards, nor is there the slightest reason to expect
that we would recruit more "character" if we did.
There is not much doubt about what has to be done to com-

plete the reform of medical education. What is only now
becoming really clear, however, is the size of the task. To give
a modern preparation to the present annual entry of students,
and provide continuing education for them thereafter, will
require not merely more money and new buildings but also an

increased contribution to education from doctors up and down
the country, and they are already seriously overworked.
We cannot produce more doctors overnight, so everything

must be done to lighten the load of those on whom the produc-
tion of future doctors depends. We must provide better
working conditions, better organization of work, more ancillary
staff, and more modern equipment.
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The present annual /intake of students is short of what we
need if medicine is to continue to do all that is now expected
of it. But we are in an unfortunate position in which we do
not now possess enough doctors to be able to make a lot more
very quickly. It is easy to say we must have many more medical
schools. But medical education can no longer be completed
by medical schools. The limiting factor now is the total train-
ing potential there is in the country.
We must mobilize our whole potential and provide the money

that is needed. It does not necessarily follow, however, that we
will then produce the number of doctors that we may guess
we need in order to maintain the same pattern of medical care.
If we cannot produce enough for that purpose we will have to
use doctors only where medicine has something really effective
to offer and free them from everything for which a doctor, even
if desirable, is not truly necessary.
We are losing more doctors from emigration than we can

spare. Many different factors will combine, however, to reduce
this number. As other countries improve their organization,
and as we improve our facilities, the drain should become
substantially less.

There will always be some emigration. There always has
been, and the overseas commitments which caused it have left
us with obligations to other countries which the profession is
not likely to ignore. Perhaps, however, the greatest contribu-
tion we can make to the world can be made here in Britain, by
giving an example of how to adapt medical education and medi-
cal care to modern medicine. We are far better placed than
any other country to do this, despite our shortage of numbers.

It will be an expensive task. Already medical education is
more expensive than any other-justification enough for making
sure we are doing it well. We are prepared to spend money to
find out how to make a nuclear warship so that it will be effec-
tive in war but safe in peace. We have not so far put public
money into research into medical education. The profession
has started the Association for the Study of Medical Education
and has built it up over the past seven years. We should not
be left unaided to do this work.

The Cost

I have said nothing which is new. The changes in medical
education I have advocated are not radical. They are no more
than the application of old principles to meet a new context:
the introduction of an old form of education for all medical
students; the refurbishing under modern conditions of our old
vocational training; and the restriction of required empirical
knowledge to what is relevant to one branch of medicine.

Yet this adaptation calls for much money and effort. Are
they justified ? Part of the answer lies in the new powers of
the doctor. If we want the benefits of modern medicine with-
out the dangers we must be prepared to pay for them. But
there is a further justification for giving to medicine a much
bigger share of the national income than it has now. When one
looks deep into the circumstances of our times it becomes
apparent that we are engaged in a struggle more important than
any now existing between nation and nation, or between one
ideology and another. It is a struggle between man and the
environment he is creating for himself. He has learned how to
alter his environment, but does not yet know in what way or at
what speed to change it to his best advantage. Medicine is in
the forefront of those professions which can help him to find
out. How well it will do so depends on the quality of
to-morrow's doctors.
For two decades the turbulence of change has clouded the

medical scene, but when in the fullness of time the mists clear
it will be seen that the doctors of to-day have preserved all that
was best in their heritage and have greatly raised the standard of
British medicine. If those who follow are to maintain it, and
raise it still higher, they must be given a preparation appropriate
to their task.
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Carcinoma of the Stomach: a 10-year Survey of Results and of
Factors Affecting Prognosis*

VICTOR S. BROOKES,t M.B., CH.B., F.R.C.S.; J. A. H. WATERHOUSE4 M.A., PH.D.; D. J. POWELL,§ B.SC.
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In this review we discuss the results of treatment in relation
to the clinical findings in a group of 5,441 cases of carcinoma
of the stomach registered at the Birmingham Regional Cancer
Registry in the 10-year period 1950-9. In the earlier years of
the decennium the cases were drawn almost exclusively from
the United Birmingham Hospitals, but as the scope of the
Registry was extended increasing numbers from regional hos-
pitals were included.
We begin with a discussion of some of the general epidemio-

logical features of the disease. For this section we have included
registrations for the years 1960 and 1961, when more than 90%
of all cases of malignant disease in the region were reported to
the Registry.

Table I shows the overall ratio of male to female cases to be
about 3: 2. We have also examined the trend in mean age at
diagnosis by sex during this time (Figs. 1 and 2). To provide

a standard of comparison we have included also the mean ageat diagnosis for all sites of malignant disease. For each sexpatients with stomach carcinoma are older on average thanthose of all sites together, and all four means have shown steadyincreases over the period. In males, however, the two curvesrun nearly parallel, but in females the rise in the mean age ofstomach cases is much more pronounced.
* This paper is part of a survey of malignant disease of the alimentarytract prepared for the Annual Cancer Report of the Board ofGovernors of the United Birmingham Hospitals. It is based onstatistics submitted to the Birmingham Regional Cancer Registry bythe United Birmingham Hospitals and hospitals of the BirminghamRegional Hospital Board. We would like to express our thanks toall the members of the staffs of those hospitals who have madeinformation available to the Registry.
f Consultant Surgeon, United Birmingham Hospitals.t Reader in Medical Statistics, University of Birmingham.§ Statistical Officer to Birmingham Rcgional Cancer Registry.
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