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Statistical analysis can be a powerful weapon in the medical armory,
but it must be wielded with insight and discrimination. The mathematical
arguments involved in tests of statistical significance, for example, depend
for their accuracy on the strict comparison of like with like as in treated and
control groups of patients. They will do nothing to eradicate any basic
faults in the collection of the original data. Statistical analysis, therefore,
should not be used rather as an afterthought at the “post-mortem’ or
autopsy of an experiment. Statistical reasoning is needed as soon as that
experiment is conceived in the mind of the research worker and throughout
its conduct. As Fisher remarked: “The statistician must be treated less
like a conjurer whose business it is to exceed expectation, than as a chemist
who undertakes to assay how much of value the material submitted to him
contains.” Indeed, if you feel the need for technical assistance, you should
consider your statistical colleague rather as an architect, to be consulted
before the work is started, so that, by taking thought together, both experi-
menter and statistician can insure that the material will be collected in
such a way as to give the maximum amount of accurate information. Only
thus can the clinical research worker escape the vitriol of our comment.
Only thus can we medical statisticians escape the ignominious label of arm-
chair critic.

As the treatment of these patients went on, the results of objective tests
of temperature ranges and sedimentation rates were recorded in a stand-
ardized manner, and routine X-ray checks were made by independent ob-
servers, unbiased by any knowledge of the patients’ identity or mode of
treatment. In the final assessment again, there recurs this insistent theme
of the elimination of personal bias, which is essential for success in clinical
research.

The final statistical analysis by the application of the x* and t tests (which
conclusively demonstrated the beneficial effects of streptomycin) could
thus be confidently made, since we were reasonably sure that the rain of
chance events had fallen equally upon the just and the unjust. The dif-
ferences observed, e.g., in case-fatality rates, between treated and control
groups may be due to chance, and it is the function of the technical test of
significance to test just that hypothesis. Indeed, it is as well to reverse the
normal processes of Anglo-American justice. Chance is always considered
to be guilty or responsible for the differences until its innocence has been
proved by the results of technical tests of significance. Then, and in general
only then, can alternative explanations for these differences be considered.
Last among these alternatives, you should consider the possibility that your
own therapeutic brain-child was really producing a beneficial effect.
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