
Development, feasibility and pilot studies

Adequate development, feasibility and pilot work are an essential precursor to full scale trials and other evaluations of health services and public health interventions. Despite their importance there is relatively little methodological guidance specific to these kinds of study, and uncertainty about important aspects of their design such as defining appropriate research questions and determining sample size.

What do the different terms mean?

The term ‘development study’ covers all the work that goes into developing an intervention, and is therefore distinct from pilot or feasibility work which is primarily concerned with testing study methods,  procedures, and protocols. The development work required to get an intervention into a form suitable to begin evaluation will vary widely according to the nature of the intervention and the evidence already available. It should however always include a systematic review of the relevant literature, to ensure that the proposed work builds on what is already known.

The terms ‘feasibility’ and ‘pilot’ tend to be used interchangeably, though the NETS-CC guidance (Annex A) distinguishes between feasibility studies, which look at specific aspects of the design of the proposed full study, and pilot studies, which seek to test whether the entire procedures of the full study work together. It follows that while randomisation may not be needed in a feasibility study, it would be required in a pilot for a randomised trial. This distinction is helpful, and we recommend that applicants consider carefully whether they are at the stage where a feasibility study is needed, or are ready to move on to a pilot.

What questions are appropriate for feasibility and pilot studies?
Feasibility studies ask questions such as: 

· Can we recruit clinicians/centres to take part in the study?

· Can they implement study procedures correctly?

· Can they implement the intervention with adequate fidelity?

· Can we recruit patients to the study?

· How many are excluded by the eligibility criteria?

· How many drop out before the end of the study?

· Can participants complete the assessments?

· Do they comply with the intervention?

· How much missing data is there?

· What estimates of effect size/variability should be used in the design of the full study?
Pilot studies, as suggested above, address similar questions, but in the context of a full run-through of the procedures to be implemented in the full study. Both feasibility and pilot studies should provide a clear answer to the question, ‘Should we proceed to the next stage?’. Explicit criteria for progression should be defined in advance, and clearly set out in the application
How large should a feasibility or pilot study be?

Formal power calculations are not always appropriate for either feasibility or pilot studies, because their focus is on estimating parameters for the full study, not on formal testing of hypotheses. Often, 30-50 participants is sufficient (or 30-50 per arm in a randomised pilot), although this will depend on the variability of the key parameters.  The confidence interval approach suggested by Thabane et al (2010) may be useful in deciding on sample size.
Interpreting the results of feasibility and pilot studies

Results of feasibility and pilot studies should be interpreted cautiously, partly because of the variability associated with small samples, and partly because a larger study involving many centres may not run as smoothly as a smaller one in the researcher’s own centre. Findings such as low recruitment or high attrition rates should be taken seriously as an indication of problems that need to be addressed in the design of the full study, or of the need for further feasibility or pilot work. Formal statistical testing  of results from a pilot study is usually inappropriate because such studies are likely to lack power to detect the minimum clinically relevant effect. .  Finding a clinically significant treatment effect in a pilot study, on the other hand, should not be taken to mean that a full study is unnecessary, because the estimate will be imprecise and is likely to lack generalizability, due to the small number of participants or centres involved. Wherever possible, the plausibility of any estimate should be checked against the results of other studies of similar interventions.  Clear indication of appropriate support in terms of statistical expertise should be evident among co-applicants or collaborators.    

Further reading
In addition to the NETS-CC guidance in Annex A, useful advice on the conduct of pilots for planning clinical trials can be found in:
Arain M et al (2010). What is a pilot or feasibility study? A review of current practice and editorial policy. BMC Medical Research Methodology. 10 (67).
Lancaster GA et al. (2004). Design and analysis of pilot studies: recommendations for good practice. Journal of Evaluation in Clinical Practice. 10(2), 307-12.
Shanyinde M et al. (2011). Questions asked and answered in pilot and feasibility randomised controlled trial. BMC Medical Research Methodology. 11 (17).

Thabane L et al. (2010) A tutorial on pilot studies: the what, why and how. BMC Medical Research Methodology. 10(1).

Annex A

Feasibility and Pilot studies
We expect that when pilot or feasibility studies are proposed by applicants, or specified in commissioning briefs, a clear route of progression criteria to the substantive study will be described. Listing clear progression criteria will apply whether the brief or proposal describes just the preliminary study or both together. Whether preliminary and main studies are funded together or separately may be decided on practical grounds.

Feasibility studies

Feasibility Studies are pieces of research done before a main study in order to answer the question “Can this study be done?”. They are used to estimate important parameters that are needed to design the main study. For instance:

· standard deviation of the outcome measure, which is needed in some cases to estimate sample size;

· willingness of participants to be randomised;

· willingness of clinicians to recruit participants;

· number of eligible patients, carers or other appropriate participants;

· characteristics of the proposed outcome measure and in some cases feasibility studies might involve designing a suitable outcome measure;

· follow-up rates, response rates to questionnaires, adherence/compliance rates, ICCs in cluster trials, etc;

· availability of data needed or the usefulness and limitations of a particular database; and

· time needed to collect and analyse data.

Feasibility studies for randomised controlled trials may not themselves be randomised. Crucially, feasibility studies do not evaluate the outcome of interest; that is left to the main study.

If a feasibility study is a small randomised controlled trial, it need not have a primary outcome and the usual sort of power calculation is not normally undertaken. Instead the sample size should be adequate to estimate the critical parameters (e.g. recruitment rate) to the necessary degree of precision.

Pilot studies

Pilot studies are a version of the main study that is run in miniature to test whether the components of the main study can all work together. It is focused on the processes of the main study, for example to ensure recruitment, randomisation, treatment, and follow-up assessments all run smoothly. It will therefore resemble the main study in many respects, including an assessment of the primary outcome. In some cases this will be the first phase of the substantive study and data from the pilot phase may contribute to the final analysis; this can be referred to as an internal pilot. Or at the end of the pilot study the data may be analysed and set aside, a so-called external pilot.

Note that feasibility and pilot studies should be distinguished from Phase II trials, in which some sort of evidence for efficacy, often in a surrogate marker, is sought prior to embarking on a full Phase III trial.


