
LETTER TOTHE EDITOR

Surgeons General's Reports on Smoking
and Cancer: Uses and Misuses
of Statistics and of Science

Regarding the statistical relationship between ciga-
rette smoking and cancer, Koop and Luoto (1) present
"Criteria for Judgment of Causality." Earlier, the Sur-
geon General's report of 1964 asserted: "Statistical
methods cannot establish proof of a causal relationship
in an association. The causal significance of an associa-
tion is a matter of judgment which goes beyond any
statement of statistical probability" (2). These state-
ments are at the root of the problem of use, or misuse,
of statistics and of science.
As was noted (3), the first statement is correct;

causality cannot be inferred from statistical associa-
tion (4). Moreover, as Fisher (4) has warned, properly
used, statistical methods can reject an hypothesis, but
statistics alone can never establish that an hypothesis is
certainly true. This general principle is contained in
textbooks of statistics, such as that of Snedecor and
Cochran (5). In contrast, the second statement is false.
Opinion and subjective judgment are not fact, and do
not constitute substantive evidence. They are not
science.
A confirmed statistical association in an epidemio-

logical situation requires the evaluation of existing ex-
planatory hypotheses and, if possible, added new hypoth-
eses. Koop and Luoto (1) neither consider nor evaluate
competing hypotheses, such as the genetic hypothesis
offered by Fisher (6) and examined in depth by Burch
and by a number of discussants in his recent paper (7).
Burch concluded that the genetic, or "genotype," hy-
pothesis is still "alive and well." This hypothesis asserts
that an underlying genetic variable, among individuals,
influences both the tendency to smoke and the tendency
to develop lung cancer (6,7) and other afflictions. This
hypothesis, and any other, cannot be rejected nor vali-
dated merely on the basis of non-scientific factors such
as opinion, judgment, and popularity.
The warnings of Fisher (4,6) are consistent with an

earlier warning by Yule (8), both of whom were for-
mer Presidents of the Royal Statistical Society, Lon-
don. Yule's warning is applicable to interpretation of
smoking-health statistical data. He stated: "'You can
prove anything by statistics' is a common gibe. Its con-
trary is more nearly true-you can never prove any-
thing by statistics. The statistician is dealing with the
most complex cases of multiple causation. He may show
that the facts are in accordance with this hypothesis
or that. But it is quite another thing to show that all
other possible hypotheses are excluded, and that the
facts do not admit of any other interpretation than the
particular one he may have in mind." The Surgeons

General's reports, and that of Koop and Luoto (1),
have ignored the warnings of both Fisher and Yule.
They have also ignored comparable warnings by Berk-
son (9-15), and reports showing statistically significant
associations between concentrations of several air pol-
lutant chemicals, such as nitrogen dioxide and sulfate,
and lung cancer mortality rate (16-19).
For example, Berkson (lOa) warned that it is not

". . . conclusive that the considerable number of sta-
tistical studies . . . all agree in showing an association
between smoking and cancer of the lungs. On the con-
trary, undeviating consistency of statistical results all in
support of the same conclusion is [sometimes] the hall-
mark of spurious correlation. If correlation is produced
by some elements of the statistical procedure itself, it is
almost inevitable that the correlation will appear when-
ever the statistical procedure is used." Since non-
random samples (e.g., heavy smokers, light smokers,
non-smokers, ex-smokers), which may be biased, have
been widely used in smoking-health studies (1,2), and if
smokers differ constitutionally from non-smokers (6,7),
the observed correlations would not be surprising.

Another problem overlooked by Koop and Luoto (1)
is the principle that a statistical association cannot dis-
tinguish between cause and symptom (20-22). Smoking
may be symptomatic of a physiological deficiency, as of
biogenic monoamines, that nicotine tends to alleviate.
Regular insulin usage is "associated with" diabetes
mellitus. But insulin is hardly a "cause" of diabetes,
though usage is symptomatic of it. Nicotine induces
the release of cellularly stored biogenic monoamines
(22).

In a discussion before the Royal Statistical Society,
London, Altman (23) asserted: "The general standard
of statistics in medical journals is poor." We do not
disagree.
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Editor's Note: The Public Health Service's 1982 report
on smoking and cancer, which concludes that cigarette
smoking is a major cause of cancers of multiple organs,
was extensively reviewed by dozens of experts in many
fields both inside and outside the Federal sector. Its
findings are consistent with those of other respected
scientific bodies including the American Medical Asso-
ciation, the Royal College of Physicians, and the World
Health Organization. The Public Health Service main-
tains its position that cigarette smoking is the single
most important preventable environmental factor con-
tributing to illness, disability, and death in the United
States.
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