
EDITORIAL

Statistical power calculations reflect our love
affair with P-values and hypothesis testing:
time for a fundamental change
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Statistical power calculations are still considered essential when
planning trials in spinal cord injury (SCI) and some may think it
heresy to suggest otherwise.1 Power calculations are reported in grant
applications, ethic submissions and journal publications. The power
of a trial refers to the probability (usually set at 80%) that the trial will
reach statistical significance if there truly is the specified difference
between two groups.2 Power calculations rely on estimating variability
and nominating an a-level (usually, 0.05). As variability increases,
then power decreases. Power is only a relevant concept during the
planning stages of a trial. Once a trial is completed then power is
meaningless.2,3 To determine whether a completed trial has a
sufficient sample size requires examination of the precision of
treatment estimates (for example, the 95% confidence intervals of
the mean between-group differences).
Power calculations are problematic for one fundamental reason;

they perpetuate an out-dated focus on the hypothesis-testing
approach to statistical analysis.2,4 The hypothesis-testing approach
dichotomises results as significant or not significant making
interpretation misleadingly simplistic. Clinical trialists and
‘statisticians have for a long time argued that this [approach] is
inappropriate and that trials should be used to estimate treatment
effects and not to test hypotheses’ (p. 806).5 This might go against
everything some have been taught. However, the push away from
P-values and hypothesis testing is not new, and journals are
increasingly trying to encourage researchers and readers to focus on
estimates of treatment effects6 (the uncertainty of those estimates can
be quantified with confidence intervals). One leading journals tried
abolishing P-values altogether, and a number of others insist that
estimates of treatment effects be reported in an effort to stop
researchers and readers simply dichotomising results as significant
or not.6

An alternative to statistical power calculations is called ‘precision
for planning’ (p. 372).3 This involves calculating the sample size
required to ensure a pre-set level of precision in estimates. Precise
estimates require larger sample sizes than imprecise estimates. This

approach still requires predicting variability that can be problematic
but, importantly, it does not focus on P-values. Before we see a shift
to ‘precision for planning’ there will need to be a fundamental change
in attitudes and understanding. Trials will need to be valued for their
ability to provide estimates of treatment effects rather than their
ability to provide statistically significant findings. This shift in
attitudes and understanding is not only important for how we
determine sample size requirements for trials but also for how we
conduct and interpret clinical trials, systematic reviews and clinical
practice guidelines. We need this shift to advance evidence-based care
for people with SCI.
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