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The primary goal in designing a randomized controlled clinical trial (RCT) is to minimize bias in the estimate of treatment effect. Randomized group assignment, double-blinded assessments, and control or comparison groups reduce the risk of bias. Not only do we need well-conducted trials of robust design and reporting, we also need large amounts of information if the size of a clinical effect is to be accur-ately assessed. It is very important that the design of a clinical trial has been thoroughly planned before it is undertaken. The final figure of the number of par-ticipants calculated should indicate the minimum number of participants required to reliably answer the research question.

The design must also provide sufficient statistical power to detect a clinically meaningful treatment effect. Power is the likelihood that a study will detect a true difference of a given magnitude between groups if it actually exists (i.e., a true positive). Power is a function of study sample size, the biological variability in the population, the desired proportions of false positives and false negatives, and the type of statistical test used. Establishing the minimum clinically or biologically significant difference one wishes to detect and the power with which one wishes to detect at least that difference determine study size. The concept of power is extremely important because the lack of it (i.e., the study size was too small) can lead to statistical insignificance in the presence of biological significance. Although there is computer software to calculate sample size before the start of the trial, it is wise to ask a biostatistician very familiar with clinical trial size determinations to calculate the appropriate number of patients for a large study.

Sample size must be planned carefully to ensure that the research time, patient effort and support costs invested in any clinical trial are not wasted. Ideally, clinical trials should be large enough to detect reliably the smallest possible differences in the primary outcome with treatment that are considered clinically worthwhile. In other words, the study must be of adequate size, relative to the goals of the study. It must be "big enough" that an effect of such magnitude as to be of scientific signifi-cance will also be statistically significant. It is just as important, however, that the study not be "too big," where an effect of little scientific importance is nevertheless statistically detectable. In general, the smaller the difference that is judged clinically significant the greater the number of patients are needed for a meaningful clinical trial. Small studies, even if impeccably performed and reported, can give the wrong answer just because of the random play of chance.

Sample size is important for economic reasons, too. An under-sized study can be a waste of resources for not having the capability to produce useful results, while an over-sized one uses more resources than are necessary. In an experiment involving human subjects, sample size is also a pivotal issue for ethical reasons. An under-sized experiment exposes the subjects to potentially harmful treatments without advancing knowledge. In an over-sized experiment, an unnecessary number of subjects are exposed to a potentially harmful treatment, or are denied a potentially beneficial one.

P-value refers to the probability that any particular outcome would have arisen by chance. The smaller the P-value the less likely the data was by chance. Standard scientific practice, usually deems a P-value of less than 1 in 20 (expressed as P=.05) as "statistically significant". The smaller the P-value the higher the significance. A P-value of P=.01 ( less than 1 in 100) is considered "statistically highly significant". 

