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THOUGHTS ON THE TEACHING AND
PRACTICE OF MEDICINE®

TwENTY years ago at St. Louis I pointed out the
contrast between the definitions of medicine in two
French dictionaries published one hundred years
apart.

In a dictionary of the academy published in 1789,
one may read these words: “Medicine . . . the art
that teaches the method of preserving the health and
healing diseases . . . (Medicine is a conjectural
art).”

And one hundred years later in Littré’s dictionary:
“Medicine . . . the art which aims at preserving
the health and healing diseases, which is based on the
science of diseases or pathology.”

The first definition was not quite fair, for already,
in 1789, there had been for centuries those who had
carefully observed and recorded and reasoned, and
laid unshaken foundations for the scientific basis on
which the medical art has come to rest. But the
dramatic-contrast between the medicine of the French
revolution and the medicine of one hundred years
later was hardly exaggerated.

Fifty-one years ago, in but a few weeks, the asso-
ciation between two great men began with this letter
to Louis Pasteur:2

My dear Sir:

Will you allow me to offer you a pamphlet which I
am sending you by the same post, which gives an aceount
of some studies on a subject on which you have shed so
much light, the theory of germs and fermentation? I
like to think that you may read with some interest that
which I have written on an organism that you first
studied in your memoir on so-called lactic fermentation.

I know not whether the British Annals of Surgery
have ever come under your observation. If you happen
to have read them you have probably found, from time
to time, notes on the antiseptic system which I have been
putting to the test during these last nine years.

Let me take this occasion to offer you my most cordial
thanks for having demonstrated by your brilliant re-
searches the truth of the theory of the germs of putre-
faction, and of having thus given me the only principle
which could bring an antiseptic system to a satisfactory
completion.

If you should ever come to Edinburgh it will, I fancy,

1 Remarks made on the occasion of the dedication of
the Colorado State Hospital and School of Medicine ow
January 23, 1925,

2 This is translated from Valléry-Radot’s ‘‘Life of
Pasteur.”” I know not whether the original was in
French or English.—W. 8. T.
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be a real pleasure for you to see at our hospital in what
large measure the human race has profited by your work.
Need I add what great satisfaction I should feel in
showing you here that which surgery owes to you?

Excuse the informality which springs from our com-
mon love of science, and believe in the deep regards of

your sincere
JosEPH LISTER

This was scarcely fifty years ago. Pasteur was
striving, with but mediocre success, to impress on
his surgical friends the necessity of antiseptic pre-
cautions. Think again of the progress of the art of
medicine in its broadest sense and of its scientific
foundations in these fifty years!

'Twas but yesterday—~forty years ago—that I en-
tered the school of medicine. It is interesting to re-
call the difference between the study of medicine in
1885 and to-day. ’

Forty years ago there were, connected with the few
best medical schools in the country, good laboratories
for the study of two of the fundamental medical sci-
ences—anatomy and physiology. Pathological anat-
omy, although in Europe studied as a science, was, in
most American sehools, still taught by practitioners.
The science of bacteriology was in its infancy.

In the medical wards of the hospital, instruments
of precision were limited mainly to the thermometer
and the stethoscope. The ophthalmoscope, the laryn-
goseope, the otoscope, were rarely used other than
by the specialist. Endoscopy in all its forms was
practically unknown.

The laboratory for the entire medical and surgical
serviece when I began my hospital interneship, con-
sisted of a room about fifteen feet long by six feet
wide, including the hood, with one window. It was
used for simple clinical examinations of the urine
and an oceasional blood count.

He who began the study of medicine too often en-
tered the school with no knowledge whatever of chem-
istry; and the instruction was restricted to a few
months’ course in qualitative analysis, a few months’
training in the. examination of the urine and a few
lectures on the theory of organic chemistry. It was
only in the laboratories of the departments of physi-
ology, anatomy and pathological anatomy that the
student might have been lured toward a purely scien-
tific career.

Consider the growth of the scientific foundations
of medicine since that day—the growth of our knowl-
edge of bacteriology and the relation of infection to
the diseases of man and animals, of serology—the
inerease in our knowledge of physics and chemistry
and their application to all manner of anatomical
and physiological problems, normal and pathological,
to pharmacology, to bacteriology, to serology, to diag-
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nosis—the aid brought to the medical art through
the introduction of such physical methods of inves-
tigation and of treatment as have sprung from the
applications of galvanometry and roentgenology.

Those winged forty years have seen the entry into
medicine of many methods of precision, accurate
quantitative chemical and physical procedures, and
alongside of the laboratories of pure science in the
university, laboratories of applied science have found
their way into hospital elinie and, indeed, into the doe-
tor’s consulting room.

All this has greatly strengthened the arm of the
physician. It has taught him the cause and methods
of prevention and sometimes of arrest of many of
the gravest scourges of mankind; it has explained
the nature and pointed to the means of prevention
of previously baffling manifestations of disease; it
is revealing daily new problems which must be solved.
It has greatly strengthened the arm of the doctor,
but it has placed upon him heavier and heavier re-
sponsibilities.

It is far heyond the power of one human being to
master the whole domain of medicine. In the univer-
sity, in the hospital, in practice, individuals must of
necessity limit their aectivities more and more to spe-
cial provinces of the science or the art. And more
and more is division of responsibility and cooperation
necessary in medicine as in other spheres of life.

Along with the advances in our knowledge of the
natural sciences there have appeared in the world of
industry those amazing mechanical devices which have
resulted in an increasing delegation of responsibility
and division of labor. By the use of complicated
machines and by the cooperation of a relatively small
number of individuals, each devoting himself to one
little division of the work, the finished automobile is
construeted in an ineredibly short period of time and
at a remarkably small expense. That automobile an-
swers its purpose; it has been a boon to mankind.
So it is in all branches of industry. The world is
flooded with machine-made products which answer
their purposes. Labor-saving machines have, in a
sense, transformed the industries. Where, in the
past, at a considerable expense, an article made by
careful individual workmanship, an article that lasted
a lifetime, could be obtained by the few, now the
many may, at a minimal cost, obtain a like product
made by machinery, inferior, to be sure, and lasting
but a year or two, but answering its purpose—a
blessing in its way to the world at large, but not an
unmixed blessing. For society is becoming stand-
ardized in its use of inferior products; so accustomed
to them and so well satisfied with them. that the dis-
tinetions between the real and the shoddy are barely
appreciated by the many.
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Modern industry in great part strives to produce
in mass that which will answer its purpose; that
whieh “will do.” Scientific progress in the industries
has brought labor-saving devices, division of labor
and mass production; but the skilled mechanic and
his Iasting creations are vanishing.

In medicine it is different. The increase of knowl-
edge has of necessity brought with it specialism. In
the thorough investigation of a given case, the con-
scientious physician must often consult colleagues
specially competent in special branches. The multi-
plication of instruments of precision and of accurate
quantitative methods in medicine have increased the
doctor’s opportunities, but they have also increased
his duties and responsibilities.

There is no short igut, there are no labor-saving
devices in medicine.

It can not be denied, however, that there prevails
to a certain extent in and out of the medical profes-
sion an odd misconception that the laboratory has
supplied us with something absolute which does away
with the necessity for careful clinical study.

The patient treasures as a talisman huge sheets
setting forth in figures the results of examinations
which are beyond his powers of comprehension—
figures which, alas, evoke sometimes disastrous men-
tal conceptions. The doctor, as in one instance
which I remember, is quite satisfied that his patient
has typhoid fever because of a report from the City
Health Department that the Widal reaction is posi-
tive, despite the evidences of a bacterial endocarditis
which stare him in the face.

What a familiar phenomenon it is! And how grave
sometimes !

There is nothing absolute in medicine.
element enters into it at every turn.

We doctors are human beings.

Our patients are human beings.

Our instruments are devised and made and used
by human beings.

The results of our tests are read and interpreted
by human beings.

Fallibility is human!

The doctor himself must watch and weigh every
incident in the course of the disease. He must know
when he needs assistance and from whom to seek it.

Figures and words—How we human beings love
them!

Figures and words suggest the absolute. The
“diagnostic clinie,” for instance—wonderful words!

Of what value to the thoughtful physician are vol-
umes of special and laboratory reports if he knows
not who made them and the conditions under which
they were made?

The human
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The growth of those absurdly miscalled “diagnostie
clinies” with too widely delegated responsibility is a
sad evidence of our thoughtless subjection to the
greatest of human tyrannies—the tyranny of words.
The difference between the diagnostic opinion of one
wise man who may be counted upon not only to give
of his own knowledge and experience but to seek
that of others when it is needed—the difference be-
tween the diagnostic opinion of one wise man and
the sheets setting forth a so-called “survey” from the
average ‘“diagnostic clinic” or the advertising insti-
tute is the difference between light and darkness.

A machine-made diagnosis is a shoddy produect; it
does not wear well and it rips on the first strain.
More than this, it is dangerous; it will not do.

Where forty years ago the questioning, the ex-
amination, the observation, the study that ‘enabled
a conscientious physician to give his patient his best
advice was often a relatively simple matter, to-day
it may be a long and laborious problem, time-taking
and expensive.

The multiplication of scientific methods of inves-
tigation has not transformed; it has broadened the
art of medicine. In so doing, it has not diminished;
it has increased the duties and the responsibilities of
the practitioner, who, to-day, must have a much better
general and special education than forty years ago.

To-day the practitioner must, as ever, have a suffi-
cient knowledge of the strictly fundamental medical
sciences—biology, anatomy, physiology, bacteriology,
serology, pharmacology. But to understand these
and appreciate the significance of, if not actually to
carry out himself, a large number of diagnostic and
therapeutic procedures, he must have no inconsider-
able knowledge of mathematics, of modern physies
and chemistry, inorganie, organie, physical.

And that which should never be forgotten, but
sometimes is forgotten—zhis larger scientific basis
saves mot one hour of the necessary training and ex-
perience in the art of physical diagnosis and in the
study of disease at the. bedside, of that sympathetic
contact with suffering men and women through which
alone efficiency in the art of medicine can be attained.

Not all the chemistry and physies in the world can
make a good diagmostician or a good practitioner
or a good teacher of him who is not at home by the
bedside.

One of the greatest defects in the teaching of medl-
cine in America to-day is the lack of sufficient training
in habits of accurate clinical observation and deserip-
tion and in the art of physieal diagnosis. It is often
exemplified by the surprise of the student at the evi-
dences of the acuteness of the observation of the
better students of a hundred years ago. Sometimes I
wonder if our carelessness in this most vital part of
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the training of the doctor is not perhaps a part of a
general tendency of the times, a tendency to delegate
responsibility, to accept anything that “will do,”
material, intellectual or moral; to be satisfied with
quantity rather than quality; too great a readiness
to aceept, thoughtlessly, the easier way, as for in-
stance, is exemplified by the rather simple perform-
ances of some who practice the so-called “simplified
spelling.” 1t is, by the way, hardly conceivable that
that man could be capable of diseriminating elinical
observation who would substitute “thru” for
“through.”

But to return to our main theme. As the duties
and responsibilities and opportunities of the physi-
cian and the surgeon have increased, so, also, has the
scope of the university school of medicine and the
university hospital broadened.

The hospital is the heart of the school of medicine.
The first and fundamental function of any hospital
is the care of the sick. For this the university hos-
pital should be peculiarly well prepared.

The care of the sick should be carried out best by
men who have the best fundamental knowledge of the
medical sciences, combined with experience in the
art of practice~who have at their disposal adequate
means for the thorough observation, study, investi-
gation and treatment of their patients. “Adequate
means” signifies to-day a rather elaborate equipment
in the way of instruments of precision and of labo-
ratories in which the examinations and studies neces-
sary for the routine conduct of the clinic may be
made, and in which special investigations may be
carried out under special circumstances. These labo-
ratories will and should vary in various clinies. The
simplest form is the single clinical laboratory with a
suitable personnel capable of carrying ouf those
routine examinations of excreta, secreta and body
fluids which may not be done in the wards. In many
university clinies there will arise in connection with
the medical service special chemical, bacteriological
and serological laboratories which are really labora-
tories of applied science. These will be presided
over by men who, while yet taking part in the clinical
activities of the department, are especially interested
and qualified students of one special branch of medi-
cine, chemical, biological, physical, as the case may
be. Such students and teachers demand adequate
salaries, for in their positions they will and do devote
many years of their lives to scientific studies in ward
and laboratory, to the great advantage of the hospital
and the school.

The laboratories associated with one good medical
clinic will doubtless differ somewhat in number and
character from those of another. It is well that this
should be so. Aceording to the special competence
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of individuals, and subject to special eonditions which
may exist in a given clinie, special laboratories and
divisions of the medical service may rise for the tem-
porary or continued study of special problems—
tuberculosis, syphilis, cardiac disease, for instance.

Then the professor of medicine must have an ade-
quate number of junior assistants to help in the
study and observation and care of his patients, in
recording their progress and especially in making
routine minor laboratory examinations. Outside of
the regular hospital interne, this desideratum is very
difficult to fill fully in other than a university hos-
pital. Here, however, it is filled as nowhere else,
by advanced students. These men supply a body of
unequalled junior assistants, such as can be ob-
tained in no other way. The employment of the
advanced student as a ward assistant, a clinical elerk,
as they say in England, has brought the greatest
single improvement in our ability properly to cire
for the sick that has been introduced in this country
in my lifetime. I have known wards with and with-
out student assistants; I have known wards in term
and out of term time; and I know full well how
mueh better are the chances for recovery of the pa-
tients in a ward with student assistants than in a
ward attended by the interne alone. When I am ill
let me be cared for where there are student assistants!

The second function of the university hospital
which is really coordinate with the first—the care of
the sick—is the teaching of medicine. The requisites
for the two functions are essentially the same. The
best teacher is almost always the wisest physician.
The wisest physician is always a student. And in
order to obtain his services as a teacher, the univer-
sity must offer him opportunities to econtinue his
studies as well as opportunities for the observation
and care of the sick. This means a suitable equip-
ment in the way of instruments of precision, labo-
ratories and associates to preside over these labora-
tories, with adequate salaries to support the group of
senior associates and assistants who will preside over
special divisions of the service and special laboratories
of applied science and for many years may give their
time largely or entirely to hospital practice and
teaching and research.

Of primary importance is it that the professor of
medicine should have under his control clinical ma-
terial sufficient to allow him to utilize his full staff.
The professor himself can do but a small part of the
necessary teaching. The same will be true of the
senior associates in charge of the special divisions of
his service. The professor must be afforded oppor-
tunities to associate with his clinie the necessary
group of clinicians. His department must be a
clinical center toward which physicians and patients
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in the eommunity turn for special advice. Associated
with the department of medicine of the university
must be eclinical professors who are the recognized
leaders in their art.

This is vital for the student, for from the example
of the experienced clinician he can best acquire profi-
ciency in the art of medicine.

It is vital for the senior associates who must be
relieved from unnecessarily arduous eclinical duties
and should be afforded opportunities to gain them-
selves that clinical experience and competence which
they will ultimately need.

It is vital for the eclinie itself, because if the depart-
ment of medicine of the university be not the recog-
nized clinical center of the community, it will be un-
able to command the personnel that it should have;
it will be unable to do its full duty to patient, to
student or to the community; and it will be in grave
danger of falling into isolation and medioerity.

The third great function of the university elinie is
that of research. Research means study, analytical
and experimental, in ward, in laboratory, in consult-
ing room. A clinic that is properly equipped for the
care of its patients and for teaching will be properly
equipped for research. The qualified teacher in any
branch of medicine is of necessity a student. There
is no place in the medical school of to-day for the
mere vulgarizer of knowledge. What we try to do
to-day is not to feed the student with assertions but
to teach him how to teach himself. We seek to teach
him methods and encourage him rather to doubt and
to prove for himself the truth or error of the asser-
tions of others.

The modern school of medicine and the modern
hospital should make it possible for the members of
the staff to pursue research, to study their problems
more thoroughly by increasing their freedom in every
possible way, throngh adequacy of salary and through
affording opportunities in hospitals and laboratories
for post-graduate study in the shape of fellowships
and voluntary assistantships which enable the chief
to contribute to the advances of the medieal science
and art through the active work of the increasingly
large body of young men who are every day seeking
the opportunity to give their time to the elucidation
of special problems under the advice and direction
of a master.

It is, I believe, greatly to the advantage of hos-
pital and university that speeial opportunities be
afforded the head of a department and his chief
associates for holding such consultations as they may
desire to hold at the clinic. This is time saving; it
centralizes the work of the teachers at the point of
their main activities, and it brings to the clinic an
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invaluable stream of selected cases of special interest
—special problems referred to them by their col-
leagues from near and far.

Much of such material may not be directly utiliz-
able for teaching purposes before the general student
body, but it is invaluable for the staff, especially
those members of the staff who are studying special
problems.

Every effort should be made to free the chief of a
service from unnecessary responsibility or anxiety,
for the multiplicity of duties falling on the shoulders
of the director of a large department of medicine to-
day have come to be a rather heavy load.

The recognition that such men must be adequately
salaried is a great step forward.® But beyond this the
question as to how to deliver the director from the
whirlpool of administrative duties is puzzling and
serious.

I have said enough. There is no fixed model; no
one way by which alone medicine can be or should
be taught. I have given you a few of the thoughts
which have arisen from my own experience. You
have the opportunity, under exceptionally favorable
circumstances, of solving the problems in your own
way.

The sight of these beautiful buildings, the conver-
sation with those privileged friends who have the
chance to show to the world what they can do with
the opportunities that lie before them, remind me of
the days nearly thirty-five years ago now, when I
came to Baltimore, but a year after the opening of
the Johns Hopkins Hospital. In those days I was
but an insignificant member of the fortunate group
of men who had the joy, free and unfettered, of
shaping the destinies of that institution.

May you be as free! May your happiness in your
work be as great! May your accomplishments be
greater!

W. S. THAYER

BALTIMORE

A SYSTEM OF “DEFINITIVE UNITS”
PROPOSED FOR UNIVERSAL USE!

Asstracr: It is proposed that physicists discard
the CGS and Heaviside units, which are responsible
for much confusion and needless mental effort, and

3 The effort to put the medical school and medical
teaching more and more on an university basis, that is
being made in many of our better medical schools, is not
a revolution in methods; it is an evolution springing di-
rectly from ideals which have always guided the wisest
students and teachers and practitioners:

1 Read at the International Mathematical Congress, at
Toronto, August, 1924.



