TESTING TREATMENTS
Chapter 7, 7.1

THE PLAY OF CHANCE AND THE LAW OF LARGE NUMBERS

Trustworthy evidence about the effects of treatments relies on
preventing biases (and of dealing with those that have not been
prevented). Unless these characteristics of fair tests have been
achieved, no amount of manipulation of the results of research
can solve the problems that will remain, and their dangerous -
sometimes lethal - consequences (see Chapters 1 and 2). Even
when the steps taken to reduce biases have been successful,
however, one can still be misled by the play of chance.

Everyone realizes that if you toss a coin repeatedly it is not all
that uncommon to see ‘runs’ of five or more heads or tails, one
after the other. And everyone realizes that the more times you
toss a coin, the more likely it is that you will end up with similar
numbers of heads and tails.

When comparing two treatments, any differences in results
may simply reflect this play of chance. Say 40% of patients die
after Treatment A compared with 60% of similar patients who die
after receiving Treatment B. Table 1 shows what you would expect
if 10 patients received each of the two treatments. The difference
in the number of deaths between the two treatments is expressed
as a ‘risk ratio. The risk ratio in this example is 0.67.

Based on these small numbers, would it be reasonable to
conclude that Treatment A was better than Treatment B? Probably
not. Chance might be the reason that some people got better in
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Treatment Treatment Risk Ratio
A B (A:B =)
Number who died 4 6 (4:6 =) 0.67
Out of (total) 10 10

Table 1. Does this small study provide a reliable estimate of the
difference between Treatment A and Treatment B?

one group rather than the other. If the comparison was repeated
in other small groups of patients, the numbers who died in each
group might be reversed (6 against 4), or come out the same (5
against 5), or in some other ratio - just by chance.

But what would you expect to see if exactly the same
proportion of patients in each treatment group (40% and 60%)
died after 100 patients had received each of the treatments (Table
2)? Although the measure of difference (the risk ratio) is exactly
the same (0.67) as in the comparison shown in Table 1, 40 deaths
compared with 60 deaths is a more impressive difference than 4
compared with 6, and less likely to reflect the play of chance.

So, the way to avoid being misled by the play of chance in treatment
comparisons is to base conclusions on studying sufficiently large
numbers of patients who die, deteriorate or improve, or stay the
same. This is sometimes referred to as ‘the law of large numbers’

Treatment Treatment Risk Ratio
A B (A:B=)
Number who died 40 60 (40:60 =) 0.67
Out of (total) 100 100

Table 2. Does this moderate-sized study provide a reliable estimate of

the difference between Treatment A and Treatment B?
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