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Size of clinical trials
Almost all clinical trials are simple comparisons between two
randomised groups, and the number of patients entered into
the trial is nearly always determined in advance. Plainly,
however, in most trials the clinical objectives are not taken
into account when the size of the sample is chosen. Instead
the numbers are usually determined by the length of time or
amount of money available, or even some arbitrarily chosen
"round" number. Recent reviews of general medical publica-
tions' and of clinical trials in particular2 3 have shown that
many studies are too small to have a reasonable chance of
detecting a clinically important benefit of the treatment being
investigated.

Statistical methods for determining an appropriate sample
size have been available for at least as long as clinical trials
have been around, but these methods are rarely found in the
simpler textbooks on medical statistics. This may explain why

calculations of power are still rarely used in the planning of
clinical trials-as indicated by three further reviews of
publications. The 12% of papers reporting such calculations
ofpower in the most recent review4 is, however, a vast improve-
ment over earlier figures of 0o%5 and 1-5%.6
The usual method (although not the only one) by which the

size ofthe sample is determined is closely related to significance
testing. The objective of the procedure is to reduce to an
acceptable level the risk of obtaining a misleading result by
making statistical significance and clinical importance coincide
as nearly as possible. The primary requirement is for the
physician(s) to specify either the smallest benefit of the new
treatment that would be considered to be of clinical importance
or the smallest benefit that it would be important not to miss.
This may not be easy, for in one sense any improvement might
be worth having, but a minimum important difference can
usually be specified.

For trials where the outcome measure is qualitative (or
categorical)-improved or not improved, survived or died-
an estimate is needed of the proportion with that outcome
(such as the death rate) that may be expected in one group,
usually the controls. When the measured outcome is a
continuous variable such as blood pressure or lung function
an estimate is needed of the standard deviation of the outcome
measure. Such estimates have to be sought from previous
studies or from a pilot study. Allowance should be made for
the fact that participants in a trial are often a highly selected
group.
The researchers must then decide with what probability

(known as power) they would wish to obtain a statistically
significant result if the true treatment benefit were exactly
equal to the minimum important difference. They must also
specify the significance level. As would be expected, the
greater the power required the greater the size of the sample
needed. Customarily a power of at least 80% is specified,
though 90%0 is often preferable. The significance level is
usually set at 5%; if a smaller level is set, such as 1%, the
sample size must again be increased.
An example of this approach was reported by Hansteen

et al.7 "The number of patients to be included in the study
was calculated in advance to be 700. This assumption was
based on an expected sudden death rate in patients taking
placebo at one year of 10-120' and a calculated 50% reduction
in mortality in the actively treated group. This would give an
80%/O chance of detecting a difference between the two groups
significant at the 500 level (two tailed test)."

Several authors have provided graphs for the calculation of
sample size for clinical trials with categorical outcome
measures,8-10 and a simple nomogram is available for con-
tinuous variables.11 The calculated size of the sample refers to
patients completing the trial rather than to those entering it,
so that due allowance should be made for the likely drop outs.
Furthermore, the sample size is calculated to allow a high
probability of detecting an important therapeutic effect, if it
exists, in the trial as a whole. Its ability to detect different
treatment effects between subgroups will be considerably less.

Trials carried out with too few patients may easily fail to
detect important therapeutic benefits. There is also the
danger of false positive findings, a possibility enhanced by the
likely publication bias in favour of "significant" results. There
have been several instances where conflicting results from a
large number of small trials have led to great uncertainty
about the benefit of particular treatments. Though the results
from several small trials may sometimes be reasonably com-
bined, statistically, each clinical trial should be designed to be

 on 24 M
ay 2023 by guest. P

rotected by copyright.
http://w

w
w

.bm
j.com

/
B

r M
ed J (C

lin R
es E

d): first published as 10.1136/bm
j.286.6381.1842 on 11 June 1983. D

ow
nloaded from

 

http://www.bmj.com/


BRITISH MEDICAL JOURNAL VOLUME 286 11 JUNE 1983 1843

independently valuable and thus should be of adequate size.
One or two well designed large trials, perhaps achieved by the
collaboration of several centres, are of much greater value
than numerous undersized ones.
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Risk assessment
"Statistically speaking, flying is still the safest way to travel,"
Superman tells Lois Lane after rescuing her from a helicopter
crash (Superman, the movie). Of course he may be right, but it
is little compensation if your number is on the bullet: drawing
conclusions about individual risk from collective experience
remains of dubious validity.
Yet we are being encouraged increasingly to think in terms

of comparative risk to enable us to make "informed choices"
both about the consequences of individual behaviour and
about the desirability of the community adopting one policy or
structural design as opposed to another. In his seminal book
Uses of Epidemiology Professor J N Morris implies a bright
future for the application of informed choice as a tool of
preventive medicine; for instance, the knowledge that
cigarette smokers aged 35 have only a 73% chance of surviving
to 65 compared with an 85% chance for a non-smoker would
appear to be a useful piece of information.'
But action by no means inevitably follows knowledge; socio-

logical, psychological, and political-economic factors (among
others) have also to be taken into account. A failure to address
itself adequately to these aspects of risk assessment is one
reason why the recent publication by a study group of the
Royal Society is disappointing.2 Despite ritual observations
that values and politics are important in risk assessment the
report is predominantly technical.

As a species we are risk taking animals, but we resent risks
being imposed on us by others. We like to feel in control, and
most people are much more worried by flying than by driving

their own car or riding a bicycle-even though car drivers are
six times and cyclists 60 times more likely to be killed than
passengers on a scheduled airline.

Disasters affecting many people tend to be viewed much
more seriously than many small incidents affecting more
people, even when the accumulations of small incidents have a
consistent pattern-such as road traffic accidents when the pubs
close. The question of perception is important, as too are the
questions of which risks are chosen for examination by whom
and who makes decisions about which ones to act on. Titmuss
pointed out that a full assessment of disbenefits included know-
ledge ofwhom the costs fell on-with the implication that all of
the interactions ofthe systems concerned needed to be charted.3
We are familiar with the attitude that new airports, gypsy
camps, and nuclear power stations are fine so long as they are
in someone else's backyard, but most people are less familiar
with the extent to which we have exported health hazards in
industry to the developing world by our willingness to import
goods produced in conditions that would no longer be tolerated
here-or by child labour.

So while a full knowledge of risk must be a good thing, in the
wrong hands it may be misused. As with its cousin, cost-
benefit analysis, the tendency is to measure things that are
easily measured and ignore those which are not, even if they
may be perceived as more important by those affected.
Another tendency (in keeping with the BBC's approach to
information) is to give equal weight to employers' and
employees' views on a particular risk, even though it is the
workers who are personally affected by it. In government risk
assessment is being developed as a device which enables
politicians to launder decisions by passing them through the
technical advisers' machine with a passing nod at consultation.
Devices such as the "acceptable daily intake" and threshold
limit values may lend a spurious authenticity to a value laden
decision which has already been made. It is no coincidence that
the recent encouragement to the public to accept risk assess-
ment seems to have begun in earnest when the nuclear power
programme was seriously challenged.

Technicians working with nuclear power may feel confident
of its safety because they are in control. Flying is not the safest
way to travel (rail is four times as safe), but the public as a
whole presumably will lose its fear of flying only when
everybody is a pilot. If governments want people to act on risk
assessment affecting their own lives or accept policy decisions
based on risk assessment, then they should realise that
paternalism will not do. People must really take part in con-
trolling their lives and in the collective decisions which affect
them. The implication ofthis for medicine and public health is
that as health professionals we need to develop our relations
with our patients as partners rather than as authority figures-
in accordance with the current World Health Organisation
strategy4 5that "the people have a right and a duty to partici-
pate in the planning of health care."
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