would be an error to believe that ser-

endipity, a precious gift, may be de-

veloped in the laboratories and in the

libraries as a tool for research.
THEODORE G. REMER

230 North Michigan Avenue,

Chicago 1, Illinois

To Remer, an attorney, goes the
last word in these columns on this sub-
ject, at least for a while.—ED.

Basic Research on a Problem

Why does Norman Storer [Science
142, 464 (25 Oct. 1963)] think that
basic science is threatened by a “power-
ful imposter, ‘basic research on a prob-
lenmy’ ”? (Italics are Storer’s.) “Basic re-
_search on a problem” may be a con-
‘tradiction in terms when applied to the
physical sciences, where basic dimen-
sions are ‘well established, interactions
among dimensions are minimal, and,
therefore, completely adequate research
designs can be prosecuted. In contrast,
in many areas of the life sciences one
must assume that there may be hun-
dreds of variables which determine a
particular phenomenon, and that' many
of these variables interact strongly with
many others. In these areas, an ideal
experiment would have to deal with a
host of permutations of variables simul-
taneously. This being impossible, the
researcher must select some rubric or
organizing principle which will allow
him to design a human-sized piece of
research. A practical question often
serves this purpose excellently.

Storer implies that a piece of basic
research—and in the life sciences it
must be done piecemeal—is more likely
to involve breadth of variables or
“heuristic cross fertilization” or “prog-
ress along all fronts” or “the interstitial
areas of science” than is an attempt to
answer a practical question. In most
of the life sciences the reverse is true.
In our clinic, a cardiologist, a neurolo-
gist, a biochemist, an ophthalmologist,
and I (an experimental psychologist)
are trying to find some immediately ap-
plicable answers to questions about the
relations in both directions, between
performance in certain very demand-
ing occupations and cardiovascular dis-
eases and defects. We have obtained
help from a psychoanalyst, an audiolo-
gist, a biophysicist, and others. So far,
our attempts have led us to dozens of
areas, many not usually dealt with in
our specialties: anthropology, biomet-
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rics, “competition” in its many forms,
dietetics, ethnology, ‘fatigue” in its
many definitions, genetics, hydraulics—
the list is long and still growing. Our
practical questions force us to go where
the relevant variables lie. It is hard
work, much harder than the cozy
“basic” filigree-work that each of us
might be doing in his own little corner.
Aside from research results, each of us
is getting the broad education in life
science that could be offered by “pure”
research environments, but seldom is.

It is wrong to think that applied
science contributes less to basic science
than vice versa. To take one example
from experimental psychology—prob-
ably not the best one: In World War 11,
the British asked some of their applied
psychologists to find out why sonar
operators missed many physically de-
tectable signals, and what could be done
about it. The answers, in the form of
some excellent experiments by Mack-
worth and others on “vigilance” in mo-
notonous situations, not only provided
powerful basic knowledge about the dy-
namics of consciousness but, more im-
portantly, - helped force experimental
psychologists to face basic facts which
had been evaded in the simple-minded
stimulus-response and sensory psycholo-
gies then fashionable in many acade-
mies.

Scientific research is only good or
bad, not basic or applied. Good science
consists of original thinking about care-
ful observations in interesting situa-
tions, and frequently a practical ques-
tion is the stimulus for it. The false
dichotomy of “basic” and “applied”
too often reinforces a preciousness or
snobbery in the graduate student that
narrows his vision for years after leav-
ing the academy. Some never recover.

WALTER SPIETH
Georgetown Clinical Research
Institute, AM-130, Federal
Aviation Agency, Washington 25, D.C.

Do Antimalarial Sprays
Explain Declining Death Rates?

Your issue of 19 April [Science 140,
281 (1963)] carried comments by D. S.
Greenberg on the report of the Panel
on Population Problems of the Com-
mittee on Science and Public Policy,
“The Growth of World Population,”
published by the National Academy of
Sciences (1963). The report is de-
scribed as “brief, lucid, honest, and hu-
mane, and, on a subject that often

elicits excess and astonishing logical
gymnastics, it is informed, restrained
and responsible. . . . it is not unlikely
that the Academy report will exert con-
siderable influence for a long time. . . .”
Therefore it seems most unfortunate
that the report should perpetuate a mis-
leading description of the interrelation
of economic and demographic transi-
tion in low-income countries, citing the
demographic experience of Ceylon as
example. Thus: ‘

“The precipitous decline in the death
rate that is occurring in the low-income
countries of the world is a consequence
of the development and application of
low-cost public health techniques. . . .

“The use of residual insecticides to
provide effective protection against ma-
laria at a cost of no more than 25
cents per capita per annum is an out-
standing example. Other innovations in-
clude antibiotics and chemotherapy, and
low-cost ways of providing safe water
supplies and adequate environmental
sanitation in villages that in most other
ways remain relatively untouched by
modernization. The death rate in Cey-
lon was cut in half in less than a decade,
and declines approaching this in rapi-
dity are almost commonplace. . . .

“The result of a precipitous decline
in mortality while the birth rate re-
mains essentially unchanged is, of
course, a very rapid acceleration in pop-
ulation growth, reaching rates of three
to three and one-half percent.”

Ceylon has been the classic example
for those who would give modern medi-
cine and public health undue credit for
inducing a “population explosion.” The
postwar coincidence of a dramatic drop
in the death rate and the introduction
of insecticides has misled many. The
decline in the death rate in Ceylon pre-
ceded the large-scale spraying of resid-
ual insecticides by at least 6 months.
The postwar reduction in mortality was
about the same in the malarious areas
treated and the nonmalarious areas not
treated with insecticides. There is no
evidence that control of malaria was
the sole or even the major factor in-
ducing a “population explosion”; rather,
malaria control has prevented the mil-
lion of debilitating but usually nonfatal
attacks of malaria that had been oc-
curring annually. Thus malaria control
had the paradoxical effect of reducing
population pressure by removing an in-
surmountable obstacle to the develop-
ment of the major part of the island,
which had remained relatively sparsely
populated. Actually, the sharp postwar
decline in the death rate was a return
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to the long-term downward trend, which
had been interrupted as a result of
wartime deprivation. The experience of
Ceylon fails to substantiate the thesis
that postwar mortality has been re-
duced quite independently of the levels
of living. Attention is invited to de-
tailed published evidence (7).

HARALD FREDERIKSEN
Agency for International Development,
American Embassy, APO 675,
New York, New York
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Medical Education: Open Minds
and Fragmentation

E. Grey Dimond’s provocative letter
[Science 142, 445 (25 Oct. 1963)]
should raise eyebrows as well as hackles
among medical academics. He exposes
for all to see that complacency, at least,
is not one of the major sins in the
medical schools, and for that we should
be grateful. But Dimond should con-
sider that, somewhere along the line,
already-existing facilities have produced
physicians who have gravitated into
many varied fields after leaving medi-
cal school. Even now we have phy-
sicians trained under apparently hope-
less curricula who nevertheless work in
those ivory towers which are so essen-
tial to the continuing development of
medical care, not only for the individ-
ual, but for society as a whole.

The crux of the arguments pro and
con must not be disregarded, namely,
that what we are ultimately striving for
is care, care of the individual over his
lifetime. Some provide this obliquely
and impersonally, in the laboratory.
Others provide more personal care at
the bedside or in the office.

Some medical faculties may be ex-
cessively egotistical in their presump-
tions, believing that what happens dur-
ing the 4 years in medical school alone
will set an unalterable pattern for the
growth of the individual physician as
he matures. This is simply not so. Much
that determines what a physician will
do in his profession occurs after he
leaves the ivied halls; much depends
upon the training he received long be-
fore he reached the medical school. Un-
fortunately, much of what physicians
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learn in medical school is no longer
believed to be true a dozen or so years
later. The habits they acquire there,
however, and their basic orientation to
the patient as the ultimate focus of at-
tention are things they must always
carry with them.

Many physicians now in basic medi-
cal research institutions have developed
their research interests and talents after
graduation. It is a truism that most
freshmen medical students want to be
family doctors. Most seniors have had
more doors opened to them and have
thereby developed more diversified in-
terests. Relatively few end up as family
doctors.

It would seem to me that a more
useful argument for medical faculties
to address themselves to would be,
Which students should be admitted to
medical school? For regardless of what
is taught, what really matters is how
the physician will approach problems
in medicine in an ever-changing milieu.
By choosing bright students with open
minds, medical schools will provide the
raw material for the development of
individuals with a broad spectrum of
interests and talents in the field of medi-
cine, ranging from the enzyme chem-
ist with an M.D. and a Ph.D to the
country practitioner with an M.D. and
a Rotarian’s pin.

ROBERT W. CHRISTIE
62 Elm Street,
Lancaster, New Hampshire

Dimond points up a broad problem
in medical education: how much train-
ing should be given in basic biological
and physical-chemical disciplines in pro-
portion to the various clinical disci-
plines. Dimond is a proponent of more
training in the basic sciences at the
expense of the clinical sciences."I am
skeptical of this proposal for two rea-
sons. First, the medical student already
spends about half his time in the pre-
clinical studies after about two years
of the same in his college preparatory
work. In contrast he has only about
two years to devote to a large mass of
clinical studies.

But the more important reason is re-
lated to the underlying, though only
implied, concepts of the physician in-
volved in the controversy. The kind
of “biological scientist” Dimond’s pro-
gram would produce would be one
geared to working only in a team of
highly trained and specialized men in a
medical center, though how these would
be integrated is an open question. At
any rate, these would be a kind of

elite at the top of the pyramid. As they
could not actually take care of the total
load of work, a need and an impetus
would be created for second-class prac-
titioners to perform the rest or the bulk
of the work. These would most likely
be technicians of limited background,
training, capacity, and function. This
kind of fragmentation is nothing new.
Long ago, in Egypt, a small elite of
engineers and architects planned the
pyramids and other great works; the
job was then finely segmented and per-
formed by slaves. In recent years simi-
lar fractionalization has been partially
and variously instituted, notably in in-
dustry and in the engineering profes-
sion. Similar manifestations have taken
place in the medical profession. A re-
cent writer described the German doc-
tor as a hospital-referring agent. In
Czarist Russia (the Soviets changed the
situation quantitatively only) the large
bulk of physicians were poorly trained;
we would call them medical technicians.
The relatively few who were highly
trained were located for the most part
in the medical centers. In contrast, in
this country, as in England (the Na-
tional Health Service notwithstanding)
and in spite of specialization, the fami-
ly doctor is highly trained and still
does an integral job in a large seg-
ment of the practice of medicine.

There are many challenging prob-
lems in medical education. I believe
Dimond’s suggestions are related to
some free-floating, aggressive trends in
our culture, finding expressions even in
science in many forms of atomization,
forms which are neither very new nor
as benign as they appear. Rather we
should confront these problems with
the insights newly acquired by depth
psychology about the nature and com-
plexities of the human individual, which
point to integration and sanity in work
as in life.

I. PETER GLAUBER

121 Old Mamaroneck Road,
White Plains, New York

Glauber’s comments elude me, at
least in relation to what I thought I
was saying in my letter. I am afraid
he extrapolates my words to fit his
arguments, free-floating and otherwise,
and T must reject the role in which
he wishes to place me. Any thoughts
of mine on medical education have
been based on the belief that the major
product should be a personal physician.

E. GrREy DiMOND
Scripps Clinic and Research
Foundation, La Jolla, California
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