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I was recently asked for my opinion about the statis-
tical analysis likely to have been used by Bradford
Hill in analysing the results of the Medical
Research Council’s celebrated trial of streptomycin
for pulmonary tuberculosis.1 I think he would
almost certainly have used the chi-square test. Or,
equivalently, he might have taken the ratio of the
difference in death rates to its estimated standard
error as a standard normal deviate (this being the
square root of the chi-square value). Either of these
would have seemed ideal examples of the techniques
he would have been teaching to his Diploma in Public
Health students, and which he included in successive
editions of the textbook first published in 1937.2

The chi-square for the differences in mortality in the
two groups compared in the streptomycin trial is 7.38.
On one degree of freedom, this has a p value between
0.01 and 0.001. The difference in fatality rates is 2.72
times its standard error, 2.72 being ˇ7.38. Bradford
Hill might have considered a continuity correction to
the chi-square (although I would not advocate it and it
would not normally be done for the test on the differ-
ence in proportions). If this is done, the chi-square
goes down to 6.04, with a p value between 0.01 and
0.025, so, on the basis of the information in the paper,
I guess he did not do this.

I do not think that, at that time, Bradford Hill
would normally have thought in terms of a ratio of

death rates. The ratio observed in the streptomycin
trial, 3.70, is very imprecise and I do not think
Bradford Hill would have thought it worth estimat-
ing. The relative risk came into fashion much more
with the analysis of case-control studies, where it
became apparent that the population odds ratio can
be estimated from case-control data, and that for rare
diseases, this will be very close to the relative risk
(that is, the ratio of risks).

Declarations

Competing interests: None declared

Funding: None declared

Ethical approval: Not applicable

Guarantor: PA

Contributorship: Sole authorship

Acknowledgements: None

Provenance: Invited article from the James Lind Library

References

1. Medical Research Council (MRC). Streptomycin treat-

ment of pulmonary tuberculosis. BMJ 1948; 2: 769–782.
2. Hill AB. Principles of Medical Statistics. London:

Lancet, 1937.

Journal of the Royal Society of Medicine; 2016, Vol. 109(8) 312

DOI: 10.1177/0141076816659004

! Peter Armitage 2016

Reprints and permissions: sagepub.co.uk/journalsPermissions.nav

 at The Royal Society of Medicine Library on August 10, 2016jrs.sagepub.comDownloaded from 

http://jrs.sagepub.com/

