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Probability of the Pittsburgh Deaths

In attempting to decide whether the
three deaths foliowing swine flu vaccina-
tion in Pittsburgh were coincidental,
Mitchell Gail (Letters, 11 Mar., p. 934)
infers on the basis of a simple probabilis-
tic calculation that ‘‘the chance that
some clinic would experience three or
more deaths on some day during the first
week of the inoculation program is ap-
preciable and could easily be as high as
10 percent, even if the vaccine is per-
fectly safe.”

Gail’s calculation is perfectly correct
as far as it goes, but what needs to be
stressed is that the result is extremely
sensitive to the assumptions onc makes
and to the numbers one substitutes in the
formulas. Furthermore, he has ignored
three significant features of the Pitts-
burgh incident, all clearly indicated in
the very first paragraph of Philip M. Bof-
fey’s article (News and Comment, 5
Nov. 1976, p. 590): the deaths were sud-
den, the three individuals were all in-
oculated within an hour of each other,
and all died within 6 hours of being in-
oculated.
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To make the discussion clearer, let us
consider a 10-hour working day of a clin-
ic divided into time intervals of duration
7 (for example, 1 hour) and denote by
n(r) the number of patients of the appro-
priate age group who visit the clinic dur-
ing one of the designated 7 intervals. Let
« be the mortality rate (per person per
day) of the age group in question, so that
an(r) is the expected number of deaths
during the day of those (in the appropri-
ate age group) who came to be in-
oculated during the specified time inter-
val of duration 7. The probability that the
number of deaths will be less than three
is

{1 + an(r) + Y4 [an(r)P}e” o
which is approximately [for small an(7)]
1 = [an(r)]’/6

and the probability that three or more
deaths will be recorded in one of 1000
clinics on one day in a week is

l —_ {l — [M(T)]3/6}700X10/T

Assuming with Gail that 1000 people vis-
it a clinic every day we can set

n(r) = 100

and the desired probability comes out
(approximately) to be

% a®10%72

Gail sets « = 10 and 7 = 10, that is, a
day is taken to be the basic unit, which
yields 11.6 percent. This is larger than
the 10.3 percent that Gail gets because
the approximation used above is a little
too crude in the numerical range he con-
siders.

Since the Pittsburgh inoculations pre-
ceding the three deaths were given with-
in an hour, a good case can be made for
taking 7 = 1, thus decreasing the proba-
bility by a factor of 100. Also, Gail’s « is
an overall death rate which includes lin-
gering causes of death such as cancer. If
one focuses on the fact that the deaths in
question were sudden, a decrease of « by
a factor of 2 seems not unreasonable.
Moreover, since the deaths occurred
within 6 hours of the visits to the clinic, it
seems justifiable to take « to be the death
rate per 6 hours, thereby decreasing it by
an additional factor of 4, which would re-
duce the probability by another factor of
512. Hence, we conclude that the chance
that the three Pittsburgh deaths occurred
by coincidence is about 1 in 500,000,
rather than 1 in 10 as Gail concludes.

We are, of course, well aware that by
taking 7 = 1 we can be accused of using
selectively a posteriori information (that

is, that the three who died have all been
inoculated within an hour). However, by
the same token, taking 7 = 10 consti-
tutes selective disregard of a given piece
of infermation.

It all boils down to a definition of
coincidence, and our calculation shows
that the result depends very sensitively
on the definition. Our calculation can be
looked upon as a simple statistical test of
the hypothesis that the batch of vaccine
used during the crucial hour was faulty.
This justifies the use of hourly intervals
as units. All in all we think that, since a
reasonable definition could yield a very
low estimate of the probability of an ac-
cidental coincidence, it would have been
only prudent to investigate very care-
fully the Pittsburgh deaths.

MARK Kac

Rockefeller University,
New York 10021

SoL 1. RuBiNow
Biomathematics Division,
Graduate School of Medical Sciences,
Cornell University, 1300 York Avenue,
New York 10021

Labeling Theory

Jane M. Murphy’s article, ‘‘Psychiat-
ric labeling in cross-cultural per-
spective,”” (12 Mar. 1976, p. 1019) se-
verely criticizes the ‘‘sociological’’ or
“relativistic’’ approach to mental dis-
orders. Although the article contains
some valid points, the author has ignored
crucial evidence which supports the ‘‘so-
ciological’’ approach. Contrary to Mur-
phy’s claims, a certain percentage of
American patients who have ‘‘problems
in living” are labeled psychotic. These
individuals would not be reliably diag-
nosed as psychotic in transcultural com-
parisons. The treatments (for example,
hospitalization) which follow from their
being labeled psychotic may at times be
damaging. The following evidence tends
to support these contentions.

1) It should be emphasized that the au-
thor’s central thesis is correct: the major
psychoses (schizophrenia and manic-de-
pressive psychosis) appear to be found
universally (/). Murphy, however,
claims that ‘‘sanity appears to be distin-
guishable from insanity by cues that are
very similar to those used in the Western
world.”’ This statement implies a univer-
sality of signs and symptoms and a re-
liability of diagnoses which do not exist.
Recent cross-national studies of psychi-
atric diagnosis have demonstrated that
the recognition and diagnosis of symp-
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toms is not nearly so reliable 2—4). In a
comparison of British and American psy-
chiatrists, Kendell et. al. ) found that
three types of patients emerged. First,
the two groups of psychiatrists agreed on
the major diagnosis (but not on the sub-
type) of those patients who exhibited
classic ‘‘textbook’ symptoms. Second,
a majority of the two groups agreed on
the major diagnosis of patients who
showed a mixed picture of affective and
schizophrenic symptoms. Third, several
patients considered nonpsychotic by the
British were considered psychotic by a
majority of the Americans. Kendell ez al.
concluded from this last group that the
diagnosis ‘‘schizophrenia’’ is now used
so freely in America (particularly on the
East Coast) that it has become virtually
synonymous with functional mental dis-
order. Katz et al. @) also found that
American psychiatrists tended to diag-
nose as schizophrenic patients whom the
British diagnosed as neurotic or ‘‘per-
sonality disorder.”” The authors of these
two studies emphasize that these dif-
ferences were not merely semantic, that
is, were not instances of perceiving the
same symptoms but calling them by dif-
ferent names. Psychiatrists actually per-
ceived different symptoms in the behav-
ior of the patients.

2) Kendell et al. (2) describe the type
of patient who caused the greatest dis-
agreement as not manifesting any obvi-
ous psychotic symptoms, but showing a
general inability to form lasting relation-
ships or cope with the everyday prob-
lems of life. More than one-third of the
American group diagnosed these people
as schizophrenic while virtually none of
the British did. Advocates of the ‘‘socio-
logical’’ approach to mental disorders ar-
gue that in America many people with
“‘problems in living’’ are diagnosed as
mentally ill and processed in psychiatric
facilities because they present a problem
for society (5). The results cited above
suggest that for a certain percentage of
American patients this is true. The em-
pirical question remains, of course, as to
what percentage of American ‘‘psychot-
ics’> would not be diagnosed trans-
culturally as psychotic and would thus
be treated differently.

3) Murphy argues that societal reac-
tions to the various forms of mental ill-
ness are universal. There is something
reassuring in this claim for it implies
that, if a reaction is universal, it is some-
how inevitable and “‘right.”” With this ar-
gument, Murphy tries to refute propo-
nents of the sociological approach to
mental disorders. These authors argue
that, because psychiatric labels are
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somewhat arbitrary and because they
imply certain treatments, these labels
and the treatments which ensue can be
used to control troublesome individuals.
Moreover, those labels and treatments
may be extremely damaging to the
patient’s welfare. Such a case, of course,
is dramatically depicted in Ken Kesey’s

novel, One Flew Over the Cuckoo’s
Nest.
Actually, the empirical evidence

seems to support this view. As was ar-
gued above, psychiatric labels are some-
what arbitrary. It is also true that certain
labels imply certain treatments. A per-
son diagnosed as psychotic is much more
likely than a nonpsychotic to be (i) in-
voluntarily committed, (ii) held not legal-
ly responsible, (iii) forced to take medi-
cation, (iv) treated with shock, or (v)
hospitalized for extended periods.
Countless studies have shown that pro-
longed confinement in mental hospitals
tends to produce chronicity, and several
studies suggest that a major function of
mental hospitals is to house the indigent,
rootless, and helpless who have nowhere
else to go (6-10). Indeed, the results of
such studies finally prompted a move-
ment to shift most patients to outpatient
treatment, but readmission rates are
high, and the problem of chronic institu-
tional syndrome remains a major one (7,
9). Thus, the evidence examined above
tends to support, in part, tenets of the so-
ciological approach to mental disorders.
The questions remain as to what per-
centage of American patients would not
be reliably diagnosed as psychotic trans-
culturally and whether these patients
should even be treated in psychiatric
facilities. These questions are subject to
empirical investigation.

JoHN M. TOWNSEND
Department of Anthropology,
Syracuse University,
Syracuse, New York 13210
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In the societies that she studied, Mur-
phy found a perfect correlation between
crazy behavior and the application of a
“‘crazy’’ label with accompanying cures
and controls that were similar in differ-
ent societies. This correlation does not
disconfirm all theories that claim that the
labeling and subsequent treatment of a
person helps to produce and sustain
crazy behavior. Murphy dwells exclu-
sively on versions of labeling theory that
assume extreme cultural variation.
These theories predict cultures that
don’t show the correlation, and hence
are not supported by her data. However,
although cultural relativity is associated
historically with labeling theories, it is
not logically required in a labeling theo-
ry.

Consider the following two general
hypotheses for nonrelativistic labeling
theories. First, in every society unspeci-
fied interactions between innate charac-
teristics and experiences produce some
crazy behavior in people who have-
n’t been labeled crazy. Second, these
behaviors are accounted for and dealt
with by people in ways that are remark-
ably similar in different societies. The
similarity is produced by universal char-
acteristics of practical reasoning about
the causes of behavior and of social inter-
action and control. A complete labeling
theory would specify the universal ele-
ments in detail and their interaction with
unique features of a culture and with
historical processes, such as the growth
of science and technology. I find these
two hypotheses alone interesting and of
practical importance, whether or not la-
beling causes crazy behavior. But for
present purposes add a third hypothesis
that the account that people give of crazy
behavior and their subsequent treatment
of the person who acts crazy produces a
lot more crazy behavior and powerfully
sustains it. Any theory that contains
these three hypotheses predicts Mur-
phy’s data. In the light of recent work on
cross-cultural universals in language and
cognition, the second hypothesis seems
more reasonable than relativistic alterna-
tives, which were a bias inherited from
early anthropology.

Murphy’s data is one more blow to
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extreme cultural relativism. It suggests,
not that labeling theorists should aban-
don their position, but rather that they
should work out testable hypotheses that
don’t include cultural relativity as a back-
ground assumption.

NEIL STILLINGS
Department of Psychology,
Hampshire College,
Amherst, Massachusetts 01002

Stillings comments on the aspect of la-
beling which suggests that how people
account for psychotic behavior and what
they do about it “‘produces a lot more
crazy behavior and powerfully sustains
it.”” T infer that he means ‘‘a lot more
crazy behavior’ in people who are al-
ready disturbed, ‘‘more’’ than would be
the case if surrounding people did not
have such attitudes and take such ac-
tions concerning insanity. Townsend, on
the other hand, does not contend that the
wider use of the diagnosis of schizophre-
nia by American psychiatrists than by
British psychiatrists produces more
schizophrenic behavior in American
patients. Rather, he suggests that the
wider use may involve misapplication of
a label and that the actions which result
from misapplications may damage those
who are falsely labeled. Stillings calls for
a new kind of labeling theory, while
Townsend’s comment is a warning that
does not, I believe, contradict my con-
clusions in the way that he indicates it
does.

Stillings suggests that the data I pre-
sented on the seeming universality of in-
sanity could be accounted for by a non-
relativistic labeling theory based on the
universality of ‘‘practical reasoning’
about the causes and control of insanity.
Thus, he implies that what is universal is
not insanity, but social attitudes which
shape behavior so that it conforms to a
universal stereotype of insanity. The
main conclusion I drew in my article is
that the causes of insanity appear to be
ubiquitous in human groups. This cer-
tainly does not rule out etiology based on
social experiences. Since the holding of
attitudes and the giving of explanations
are unquestionably ubiquitous features
of the human condition, societal reac-
tions are clearly one place to begin in hy-
pothesizing how social circumstances
may cause psychotic behavior.

Stripped of relativism, labeling theory
would mainly have to be investigated in
experimentally designed conditions, for
there appear to be few ‘‘experiments of
nature’” which can be employed for com-
parative analysis. If the attitudes which
produce psychotic behavior are based on
practical reasoning, they should be ame-
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nable to change and modification. An
educational program for producing
change would be vast and slow, and the
fact that these attitudes may also be but-
tressed by strong emotions might mean
that they would be resistant to change.
The magnitude of the effort does not, of
course, mean that it might not ultimately
be worthwhile but, if there are more
readily available means of solving or re-
ducing a human problem, it is imperative
from an ethical point of view to explore
them.

Labeling theorists have tended to cast
their research in either-or terms regard-
ing nature-nurture and to present the so-
ciological approach in opposition to
those approaches which consider schizo-
phrenia as a disease which may someday
be brought under control by prevention
and which in the meantime may be open
to certain kinds of amelioration through
medication and other forms of treatment.
Given the state of evidence at the pres-
ent time regarding genetic, biochemical,
and social correlates of psychosis, a
more promising approach than labeling
research may reside in strategies which
focus on the interaction of factors.

Townsend agrees with me that the pat-
tern of mental illness we call schizophre-
nia is found in most if not all cultural
groups. It should be noted, however,
that he attributes to me statements about
the universality of manic-depressive psy-
chosis which I do not make. I indicated
that the definitions of insanity in the
groups I studied resemble schizophrenia.
The pattern of alternating elation and de-
pression which is characteristic of man-
ic-depressive psychosis was not de-
scribed to me; nor was it isolated as a
pattern in a similar study carried out by
Edgerton among four tribal groups in
East Africa (/). Edgerton, like myself,
draws a parallel only to schizophrenia.
This does not mean that manic-depres-
sive psychosis does not exist in these
groups. It does suggest that the lay pub-
lic in these non-Western groups describe
patterns which might reflect the manic
phase of such a process but they do not
focus on alterations in behavior and
mood in one person over time. This is
clearly a topic which needs more re-
search.

The main point made by Townsend is
that I ignored evidence on the lack of
transcultural agreement about the defini-
tion of psychosis, evidence which he in-
terprets as showing that in America, es-
pecially, people are damaged by being
put into hospitals. I have no data com-
paring hospitals to communities as envi-
ronments, but the information I offered
can be interpreted as a caveat that com-

munities are not necessarily better. Also,
it does not seem appropriate to suggest
that One Flew Over the Cuckoo’s Nest, a
work of fiction, gives reliable informa-
tion on the adverse effects of hospitals in
America.

The studies Townsend describes on
differences between British and Ameri-
can diagnostic practices grew out of a se-
ries of epidemiological comparisons; a
pertinent analysis is that by Kramer (2),
who showed that in 1956 and 1957 the
first admission rates for schizophrenia
were higher in the United States than in
England and Wales, while the reverse
was true for the affective psychoses. The
first admission rates for all diagnoses
were, however, comparable (125.8 per
100,000 in Britain and 126.5 per 100,000
in the United States). This reflects dif-
ferences in diagnoses, but it does not sup-
port Townsend’s view that the broader
definition of schizophrenia was a vehicle
by which more Americans were treated
in hospitals than elsewhere. Further, in
the United States 75 percent of all
patient care episodes were in inpatient
services in 1955, while by 1971 this had
decreased to 43 percent, with com-
parable changes regarding outpatient
care (3). Also, the first admission rate for
schizophrenia to state and county mental
hospitals fell from 21 percent of all first
admissions in 1962 to 13.9 percent by
1972 (4). These trends and comparisons
do not bear out the picture Townsend
gives of what is going on in the United
States.

The Kendell, Cooper, and Gurland
studies on British and American differ-
ences contributed to an ongoing multi-
national effort sponsored by the World
Health Organization to standardize psy-
chiatric diagnoses. These efforts are
based on recognition of national, region-
al, and historical differences in the no-
menclature employed and the training
provided within the field of psychiatry.
However, one can question whether
variations of these ‘within culture”
types invalidate the concept of insanity
and whether they suggest that the defini-
tion of insanity is culturally arbitrary.

I emphasized that the Eskimos and
Yorubas with whom I worked conveyed
the idea of a pattern or a model of behav-
iors as representing their view of insanity
and that among those identified as insane
some individuals fit the pattern in several
dimensions, but none was called insane
on the basis of one component only. This
is similar to what goes on in innumerable
classification and diagnostic procedures;
that is, judgments are made regarding
how well or how poorly the empirical

(Continued on page 558)
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LETTERS
(Continued from page 484)

phenomena fit the mental image of a pat-
tern. It is the pattern in its overall outline
which seems to me to be the same in dif-
ferent cultural groups, including our own
and other industrial societies. This is al-
so the conclusion drawn in the multi-
national studies which stemmed in part
from the British-American comparisons
(5). Given the fact, however, that a pat-
tern is involved, it is open to variable in-
terpretation following ‘‘schools of
thought.”” It seems to me that the influ-
ence of such ‘‘schools of thought” ex-
plains historical and regional variations
better and is a more logical interpretation
of the American and British differences
than a basic cultural difference in the def-
inition of insanity. Further, the border-
lines and the gray areas of a pattern are
undoubtedly troublesome. They invite
the ‘‘reading into’’ which reflects the em-
phasis of one’s training in this or that
school of thought. This is partly why
borderline cases are differentially per-
ceived, as Townsend indicates. It is es-
pecially regarding gray area phenomena
that effort to standardize and refine diag-
nostic criteria is needed if the adverse
consequences which Townsend points to
are to be avoided.

Last, Townsend suggests that I en-
courage complacency about these issues
and that I imply that what is universal is
reassuringly ‘‘right.”” In the published
version of my article I followed what
seemed to me the wise counsel of an edi-
tor and removed a final statement of
what I consider to be the implications of
the research I reported. They were, how-
ever, opposite to what Townsend sup-
poses them to be. The main implication I
see is that psychosis is an exceedingly
serious affliction in all the many places
around the world where it is found; it de-
serves the soundest possible research
from as many points of view as can rea-
sonably be seen to lead to humane treat-
ments and ultimately, it is to be hoped,
to control and prevention.

JANE M. MURPHY
Department of Behavioral Science,
Harvard School of Public Health,
Boston, Massachusetts 02115
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ASSISTANT PROFESSOR. Applications are invited
for a faculty position at the assistant professor level
to become available 1 July 1977. Candidates with a
demonstrated interest in membrane transport and
biophysics are desired. Duties will include responsi-
bility for teaching renal physiology in core courses
of the department. Interested candidates should
send curriculum vitae, reprints, and the names of
three references to: Chairman, Department of Physi-
ology, UNIVERSITY OF WISCONSIN-MADISON,
470 North Charter Street, Madison, Wisconsin 53706.
To receive full consideration applications should be
received by 1 June 1977. An Equal Opportunity Em-
plo;;er. Women and minorities are encouraged to
apply.

Molecular Biologist, Ph.D. 1970, creative investiga-
tor. Experienced in protein purification, enzymolo-
gy, immunochemistry, virology, tissue culture, ani-
mal work and various other molecular biological
techniques. Several publications, awards, and rec-
ognition. Seeks institutional/industrial position. Box
192, SCIENCE. X

Physical Chemist, Ph.D. 1971. Experienced in spec-
troscopy, photochemistry, and thermoluminescence
dating of ceramics. Desires industrial, academic,
government, or institutional employment in these or
other suitable fields in the western United States. K.
M. Cunningham, Apartment 315, 1315 16th Street,
NW, Washington, D.C. 20036. X

Quantitative Ecologist-Wildlife Biologist. Recent
Ph.D. desires university teaching/research position.
Background in ecology, wildlife, population dynam-
ics, experimental design and analysis, sampling
techniques, multivariate methods, computer pro-
gramming. Box 194, SCIENCE. /29; 5/6

POSITIONS OPEN

FACULTY POSITION AVAILABLE: diagnostic
radiologg. Board certified. Rank and Salary subject
to qualifications and experience. Send curriculum
vitae, list of publications, and references to Chair-
man, Department of Radiology, Wayne State Univer-
sity, School of Medicine, 540 East Canfield Avenue,
Detroit, Michigan 48201.

1) ASSISTANT PROFESSOR-Anatomy/Physiology.
September 1977. Must teach two-quarter sequence
of anatomy, physiology, and underlying scientific
principles to beginning students. Expected to partic-
1pate in upper level and graduate teaching and to de-
velop personal and student physiological research
programs. Requirements: Ph.D., teaching experi-
ence and research, preferably comparative and cel-
lular approaches to gastrointestinal or renal physi-
ology. Salary about $13,000 depending on back-
ground. Send curriculum vitae, statement of
research plans, and names of three references to:
Chairperson, Physiology Search Committee, Biology
:))zelplasrtment, Northeastern University, Boston, Mass.
2) SABBATICAL REPLACEMENT-Genetics. Sep-
tember 1977. Academic year appointment as visiting
associate professor or as assistant professor. Must
teach one-quarter course in eukaryote and devel-
opmental genetics for majors, in both fall and winter
quarters. Several options available to supplement
salary and provide research facilities for replace-
ment who is also on sabbatical, or to add teaching
assignments to constitute full-salaried load. For fur-
ther information write, sending curriculum vitae and
names of three references, to: Dr. H. O. Werntz,
Chairman, Biology Department, Northeastern Uni-
versity, Boston, Mass. 02115.

Facilities relevant for both positions include near-
by marine station, greenhouse, EM center, depart-
mental computer terminal.

Northeastern is an Equal Opportunity/Affirmative
Action Employer.
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