Radiation Exposure Records
of Personnel

In a previous letter [Science 140,
770 (1963)] 1 expressed some concern
about the importance attached to ra-
diation exposure records of question-
able validity. Because the subject
aroused keen interest, I am prompted
to draw attention to another practice
of doubtful value.

Many regulations and the policies
of many organizations require that the
slightest detectable radiation exposure,
even though it be far below the permis-
sible maximum, be permanently noted
in the record of the exposed person.
Such small dose records must be ac-
cumulated and tabulated at the end
of specified accounting periods, even
though the biological scientists who
were chosen to set these limits usually
regard such exposures as of little con-
sequence. In 1954 the National Com-
mittee on Radiation Protection recom-
mended that the maximum permissible
dose be set at 300 millirems per week.
“Maximum permissible dose” was de-
fined (in Handbook 59) as the dose of
ionizing radiation of such magnitude
that exposure at the proposed rate limit
for an indefinite period of years is not
expected to cause appreciable body in-
jury to a person at any time during
his lifetime. In 1957, the recommended
limit was reduced by an additional
safety factor of 3. It was stated that
the change was due not to any evi-
dence of damage at the earlier permis-
sible dose but to the desire to accord
with the trends of scientific opinion.
It was also stated that the risk in not
introducing the additional factor of
safety was very small, if not negligible.
Although the report does not say so,
conversations with members of the
committee indicated quite clearly that
the principal scientific trend being con-
sidered stemmed from the new evi-
dence supporting concern for the long-
range genetic effects of population ex-
posure.
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All this would appear to indicate
that those who have devoted many
years to the study of this subject be-
lieve that exposures below the recom-
mended limit, even the former higher
limit, should be of little concern to the
exposed individuals. Moreover, the In-
ternational Commission on Radiologi-
cal Protection states in its 1962 rec-
ommendations that “for radiation work-
ers of the last generation, exposed
subject to the maximum permissible
levels of that time, the risks of somatic
effects are comparable with or less
than those of the majority of other
trades and professions, and would
therefore be considered not unaccept-
able” If a generation is 30 years, the
permissible level referred to is that of
1932, which was 0.2 roentgen per
day, or about 60 roentgens per year,
12 times the currently used limit.

In current practice and in most regu-
lations today, a person is considered
to be overexposed if certain specified
organs have received, over a period of
a year, 0.13, 0.5, 5.0, 12, 30, or 75
rems of radiation, and under certain
circumstances anywhere between 5 and
12 rems, depending upon his known
exposure history. If one examines the
reports of biologists’ observations of ra-
diation effects, upon which these limits
have presumably been based, one won-
ders if such hair-splitting is justified.
On the other hand, many industrial
and laboratory workers are exposed to
detectable and occasionally excessive
amounts of radioactive dust, yet there
appears to be little effort to compile
records of cumulative exposures to
contamination from such sources.

I suggest that where personnel moni-
toring is employed (and I repeat that
personnel monitoring serves a very
useful purpose), no attention should be
paid to a measurement that falls be-
low the level set by the experts. If, on
the other hand, the record shows an
exposure in excess of the guidelines,
an investigation should be made to esti-
mate the dose the person actually re-

ceived and to prevent repetition. In de-
fense of the proposal that a measure-
ment described as “of questionable
validity” be discarded, it should be
noted that where the error is likely to
be significant it is invariably on the
conservative side.

We need only to look at some of
the laws that have been drafted (but
fortunately not enacted) regarding
workmen’s compensation for technical
overexposures to realize that many of
the nonscientists involved in these mat-
ters do not appreciate their insignifi-
cance. The many technical and clerical
man-hours and the equipment and
space now devoted to accumulating
records which in the opinion of many
experts have utterly no value could
well be saved for better purposes.

HaNsoON BraTz
New York City Office
of Radiation Control,
325 Broadway, New York 10007

Aptitude and Achievement:
Differences at the Top

In “Are aptitude tests valid for the
highly able?” (4 June, p. 1297),
Chauncey and Hilton relate the conclu-
sion reached by Terman and Oden that
differences in success by highly intelli-
gent groups must be due largely to
nonintellectual factors. But they neglect
the important implications of this for
the validity of their own conclusion that
aptitude tests “can validly predict char-
acteristics of the performance” of highly
able individuals. And in commenting
on French’s study showing lack of cor-
relation between verbal-aptitude scores
and first-year grades of science and en-
gineering students, they observe that “it
is not verbal aptitude but mathematical
aptitude that is important for achieving
high levels of performance in science.”
How this “fact” was derived is not di-
vulged.

My skepticism about the validity of
aptitude tests as predictors of perform-
ance for highly able students or of the
greater importance of mathematical-ap-
titude scores than verbal- for science
students is based on a study I initiated
in 1962 to compare the performances
in first-year college physics of students
who had taken the Physical Science’
Study Committee physics course and
those who had taken the traditional
high school physics course. Analysis of
covariance was to be used, with the
CEEB mathematical and verbal scores
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as the predictors and the first-year col-
lege physics grades as the criterion. Af-
ter data on over 1000 students had been
collected, scattergrams of a random
sample revealed little or no correlation
between either mathematical or verbal
scores and final grades.

The data on these students were re-
corded separately for each institution,
unlike Holland’s data in his study
of Merit Scholars. (Chauncey and
Hilton say that the lack of correlation
reported by Holland may have resulted
from combining a large number of col-
leges.) True, as Chauncey and Hilton
pointed out in connection with Hol-
land’s study, three different admissions
policies resulted in three populations;
but the correlations for each were negli-
gible. At one college, students with
mathematical-aptitude scores ranging
from 730 to 800 (very respectable in-
deed) earned grades from A to D:
with verbal-aptitude scores of 710-730,
grades ranged from A to E. Correla-
tions were no higher for the mathe-
matical-aptitude scores and final grades
than for verbal, though the criterion
was a physics grade!

With no correlation between pre-
dictors and criterion, my study never
got off the ground. Though compara-
tive performance of PSSC and tradi-
tional physics students was not deter-
mined, the data indicate the existence
and importance in academic achieve-
ment of factors other than mathematical
and verbal aptitudes, and thus support
Terman and Oden and refute Chauncey
and Hilton.

I question the value of attempting to
discriminate among students of high
ability; many conversations with college
admissions officers and personnel people
indicate that any student capable of
scoring 650 or above on the CEEB
aptitude scores is capable of satisfactory
performance in college work. It seems
to me that we ought to be expending
our efforts to determine why some aca-
demically talented students do not earn
grades commensurate with their ability
and what we can do about it.

GLADYS S. KLEINMAN
Graduate School of Education,
Rutgers University,
New Brunswick, New Jersey

Legacy of the Flexner Report

In his account of the expanded
leadership role of the Association of
American Medical Colleges (News

and Comment, 25 June, p. 1700),
John Walsh remarks: “The legacy of
the famous Flexner Report . . . was
the reform of the medical schools and
improvement in the quality of re-
search.”

Most of us in medicine have been
led to believe that the Flexner report
created a considerable revolution,
which affected the field of medicine for
many years. Many so-called marginal
medical schools no doubt disappeared;
education for the doctor of medicine
improved, and research was given a
much needed shot in the arm.

Did this, however, seriously change
the quality of attention given to the
health of the great majority of the
people? Did the marginal medical
school disappear only to be replaced
by the osteopathic and chiropractic
schools? Is not a large percentage of
medical care today, especially in rural
areas and small communities, rendered
by practitioners of healing arts that
are based on faulty, to say the least,
understanding of pathology? Has any-
one ever made a clear-headed study
of the kind of medical care the great
mass of the American people receives?

Unquestionably the more sophisti-
cated and well-to-do segment of our
population takes advantage of the bet-
ter education given to our doctors of
medicine. But what about the great
mass of people?

Joun T. FLYNN
Beekman-Downtown Hospital,
170 William Street, New York 10038

Webs

The article “Spider-web building”
(10 Sept., p. 1190) impressed me and
brought to my mind a verse in the
Psalms (90:9) that reads, “We spend
our years as a tale that is told.” I once
said to a friend that this means “like
a long continued story.” “You are
wrong,” he said. “It means counting
the years, like a teller in a bank count-
ing money.” Some years later, when I
had acquired a knowledge of Hebrew
sufficient to consult a dictionary, I
looked up the Hebrew words and found
to my astonishment that the Psalm read,
“We spend our years like a spider”—
spinning our webs of life.

The article in Science brought this all
back to me (aet. 91).

FRANK ALLEN
606-59 Wilmot Place,
Winnipeg 13, Manitoba
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