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Housekeeping
• Please keep your microphone switched off during the presentation.

• You are welcome to leave your video on or off as you prefer.

• If you have any questions, please feel free to enter them in the chat box. We will 
review them throughout the presentation.

• Note that this presentation will be recorded and a link will be provided after the 
webinar. 

• A copy of the slides will also be provided.
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Do you have experience with pilot and feasibility studies?

o Yes

o No

o Not sure
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Reference: Lancaster, G.A., 2015. Pilot and feasibility studies come of age!. Pilot and Feasibility Studies, 1(1), pp.1-4.



What we all want…
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But maybe start with this…
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Definitions of a pilot study
All types of research

• Clinical trials

• Observational studies

• Public health

• Health services

• Basic science  

• Implementation research

9Reference: Thabane, L., Ma, J., Chu, R., Cheng, J., Ismaila, A., Rios, L.P., Robson, R., Thabane, M., Giangregorio, L. and Goldsmith, C.H., 2010. A tutorial on pilot studies: 
the what, why and how. BMC medical research methodology, 10(1), pp.1-10.



Uses of pilot and feasibility studies

• The goal of pilot work is not to test hypotheses about the effects of an intervention, 
but rather, to assess the feasibility/acceptability of an approach to be used in a larger 
scale study.

• Not answering the question “Does this intervention work?” Instead gather information 
to help answer “Can I do this?”.

• Usually intended to inform a definitive randomised controlled trial or observational 
study.

10

Source: NIHR definition of a feasibility study to be found on https://www.nihr.ac.uk/ and NIH https://www.nccih.nih.gov/grants/pilot-studies-common-uses-and-misuses

https://www.nihr.ac.uk/
https://www.nccih.nih.gov/grants/pilot-studies-common-uses-and-misuses


Pilot and feasibility studies

• While funding may be sought for pilot or feasibility studies, it is important to 
be clear on what these studies are seeking to determine and why a fully 
powered study cannot be conducted at this stage.

• A well-designed pilot and feasibility study should improve the quality of the 
final study.

• Importantly, a pilot study is not a study which is too small to provide an answer 
to the research question.

11
St George’s University of London ‘Statistics Guide for Research Grant Applications’ https://www-users.york.ac.uk/~mb55/guide/describ.htm#intro

https://www-users.york.ac.uk/%7Emb55/guide/describ.htm#intro


Why bother?
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• Reduce uncertainty to improve the chances of 
the main study producing valuable evidence.

• Give advance warning of where a main study 
could fail.

• Help to avoid wasting resources and time on 
larger studies that are unlikely to answer the 
intended research question.

• Provides feasibility for grant applications for the 
future trial.



Poll

Is the following a feasibility or pilot outcome?
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Question 1

Proportion of participants completing 
the study

o Yes

o No

o Not sure

Question 2

Estimate of the risk of the outcome 
event for sample size calculation of 
future trial

o Yes

o No

o Not sure



Feasibility study

A feasibility study asks whether something can be done, should we proceed with it, and if so, how. 

They may also be used to estimate important parameters that are needed to design a larger study.

14
Source: NIHR definition of a feasibility study to be found on https://www.nihr.ac.uk/ and https://www.nccih.nih.gov/grants/pilot-studies-common-uses-and-misuses
Photo taken from https://www.clinfo.eu/patient-recruitment-move-closer-to-your-patients/

https://www.nihr.ac.uk/
https://www.nccih.nih.gov/grants/pilot-studies-common-uses-and-misuses
https://www.clinfo.eu/patient-recruitment-move-closer-to-your-patients/


Feasibility study

A feasibility study asks whether something can be done, should we proceed with it, and if so, how. 

They may also be used to estimate important parameters that are needed to design a larger study.

15

Source: NIHR definition of a feasibility study to be found on https://www.nihr.ac.uk/ and https://www.nccih.nih.gov/grants/pilot-studies-common-uses-and-misuses

This Photo by Unknown Author is licensed under CC BY

https://www.nihr.ac.uk/
https://www.nccih.nih.gov/grants/pilot-studies-common-uses-and-misuses
https://torange.biz/modern-medicine-19701
https://creativecommons.org/licenses/by/3.0/


Pilot study

A pilot study are a type of feasibility study whereby in a pilot study a future study, or part 
of a future study, is conducted on a smaller scale.

• Internal pilot study:
– Part of the larger study (e.g. run-in), data is include in the analysis of the larger trial.
– To provide a check on the adequacy of the sample size calculation.

• External pilot study:
– Independent from the larger study, data does not contribute to main trial.
– To test all aspects of the integrity of a study protocol and feasibility of the 

intervention and of the trial design.

16
Source: NIHR definition of a pilot study to be found on https://www.nihr.ac.uk/

https://www.nihr.ac.uk/


Pilot or Feasibility?
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• Pilot studies are a subset of feasibility studies.

• Pilot study tests all aspects of the future 
protocol as a whole and how the components 
of the protocol work together and can be:
– Randomised
– Non-randomised

• Feasibility study that is not a pilot study 
might test various subsets of the future 
protocol but not the protocol as a whole, 
typically do not implement the intervention.

Reference: Eldridge, S.M., Lancaster, G.A., Campbell, M.J., Thabane, L., Hopewell, S., Coleman, C.L. and Bond, C.M., 2016. Defining feasibility and pilot studies 
in preparation for randomised controlled trials: development of a conceptual framework. PloS one, 11(3), p.e0150205.



Study design of a pilot study

Should a pilot be randomised?

• Randomised:
– Future randomised design on a smaller scale.
– To check that the study processes (e.g. 

recruitment, randomisation, intervention, 
follow-up assessments) all run smoothly.

• Non-randomised:
– Similar aims to randomised but without 

randomisation of the participants.
– May give misleading data on recruitment, 

retention, …
18

Source: What is randomisation? by the Australian Clinical Trials Alliance https://www.youtube.com/watch?v=YreT2eQWJ-E

https://www.youtube.com/watch?v=YreT2eQWJ-E


Study design of pilot study

Generally should be  
similar to the anticipated 
design of the main study:

• Individually randomised

• Cross-over

• Cluster randomised

• Stepped wedge cluster

• …

19

Individual 
randomisation

Intervention

Control

Cluster 
randomisation

Intervention

Control



Poll

What is a sufficient sample size for 

a two-group individually randomised pilot and feasibility study?
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o 12 participants per group

o 30 participants per group

o 50 participants per group

o As many as my funds allow

o As many as I can recruit

o Don’t know, need to talk to a statistician



Sample size – what NOT to do
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St George’s University of London ‘Statistics Guide for Research Grant Applications’ https://www-users.york.ac.uk/~mb55/guide/size.htm

“The throughput of the 
clinic is around 50 

patients a year, of whom 
10% may refuse to take 

part in the study. 
Therefore over the 2 years 

of the study, the sample 
size will be 90 patients.”

• This is valuable information to include in 
your protocol and helps highlight the 
feasibility of the study being undertaken.

• It does NOT mean your study will be able 
to achieve its objectives.

• A sample size calculation is still preferred.

• If the sample size is too small to obtain 
precise results, you may want to extend 
the study length or collaborate with other 
centres.



Sample size – Feasibility outcome
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Feasibility study objective: 
To estimate the proportion of participants completing the study 

• Relate the sample size to the width of the (two-sided) 95% confidence interval.

• For example:

“With a sample size of 120, we will be able to estimate a follow-up proportion of 
90% to within a 95% confidence interval of +/- 5% (i.e. 95% CI 85% to 95%)”



Sample size – Feasibility outcome

23

Feasibility study objective: 
To estimate the proportion of participants completing the study 

Sample size 95% confidence interval

30 79% to 100%

60 82% to 98%

90 84% to 96%

120 85% to 95%

“With a sample size of 120, we will be able to estimate a follow-up proportion 
of 90% to within a 95% confidence interval of +/- 5% (i.e. 95% CI 85% to 95%)”

Stata command: cii prop



Sample size – Pilot outcome
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Pilot study objective: 
Estimate of the risk of the outcome event for sample size calculation of future trial

Reference: Teare, M.D., Dimairo, M., Shephard, N., Hayman, A., Whitehead, A. and Walters, S.J., 2014. Sample size requirements to estimate key design 
parameters from external pilot randomised controlled trials: a simulation study. Trials, 15(1), pp.1-13.

• At least 70 subjects (35 per group) 
when estimating the standard 
deviation for a continuous outcome.

• .

• At least 60 subjects (120 in total) 
when estimating the event rate in 
an intervention group.



Sample size

• Pilot and feasibility studies are not designed to test effectiveness of intervention, 
therefore power-based sample size calculations may not be relevant.

• All studies should have a sample size justification. Not all studies however need to 
have sample size calculation.

• Sample size approaches depend on the objective.

• Statisticians can assist with exploring the sample size for your pilot and 
feasibility study.

25

St George’s University of London ‘Statistics Guide for Research Grant Applications’ https://www-users.york.ac.uk/~mb55/guide/size.htm



Success criteria and study outcome

Criteria for success:

• State the criteria for success or feasibility.

• Should be based on key feasibility aims.

For example:

• Objective: To estimate the proportion of 
participants completing the study. 

• Criterion for success: Feasible if 
complete follow-up for at least 85% of 
the participants.

26

Outcome:

• Stop – main study not feasible.

• Continue with modifications.

• Continue without modifications.

• Continue without modifications but 
monitor closely.

This Photo by Unknown Author is licensed under CC BY-NC-ND

http://sassholes.blogspot.com/2011/09/quitting-zone.html
https://creativecommons.org/licenses/by-nc-nd/3.0/


Example 1 – Pilot and feasibility study 

27Reference: Kemp, J., Moore, K., Fransen, M., Russell, T., Freke, M. and Crossley, K.M., 2018. A pilot randomised clinical trial of physiotherapy 
(manual therapy, exercise, and education) for early-onset hip osteoarthritis post-hip arthroscopy. Pilot and Feasibility Studies, 4(1), pp.1-9.

Patients: Post-hip arthroscopy surgery patients 
Intervention: Physiotherapy
Control: Health-education
Outcome: Several feasibility outcomes 
Time: 12 weeks follow-up
study design: Randomised controlled trial in one hospital (Australia)

Objective: To evaluate the feasibility of a randomised controlled trial investigating a targeted 
physiotherapy intervention for early-onset hip osteoarthritis post-hip arthroscopy. 

Outcomes: Willingness to participate, adherence, follow-up.



Example 1 – Pilot and feasibility study

Feasibility outcomes – quantitative:

• 17/48 (35%) eligible patients randomised.

• 100% adherence to intervention. 

• No losses to follow-up.

28

Feasibility outcomes – qualitative:

“Feedback from participants and 
physiotherapists indicated that future 
studies would be improved through 
additional supervision of exercise 
programs to enhance compliance and 
motivation, as well as offering a wider 
range of appointment times to fit with 
patients’ work and family responsibilities.”

Reference: Kemp, J., Moore, K., Fransen, M., Russell, T., Freke, M. and Crossley, K.M., 2018. A pilot randomised clinical trial of physiotherapy 
(manual therapy, exercise, and education) for early-onset hip osteoarthritis post-hip arthroscopy. Pilot and Feasibility Studies, 4(1), pp.1-9.



Example 2 – Pilot and feasibility study 
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Patients: Patients ≥40 years elective or expedited abdominal or intrathoracic surgery
Intervention: Sugammadex
Control: Neostigmine
Outcome: Several feasibility outcomes 
Time: 3-months follow-up
study design: Randomised controlled trial in two hospitals (Australia and Hong Kong)

Objective: To determine the feasibility of a large international randomised controlled trial of 
sugammadex, neostigmine and postoperative pulmonary complications in adult patients 
having abdominal and intrathoracic surgery.

Outcomes:  Recruitment, crossover, completeness, acceptability, and workload.

Reference: Leslie, K., Chan, M.T., Darvall, J.N., De Silva, A.P., Braat, S., Devlin, N.J., Peyton, P.J., Radnor, J., Lam, C.K., Sidiropoulos, S. and Story, D.A., 2021. Sugammadex, 
neostigmine and postoperative pulmonary complications: an international randomised feasibility and pilot trial. Pilot and feasibility studies, 7(1), pp.1-11.



Example 2 – Pilot and feasibility study

• Recruitment of 120/150 (80%) (95% confidence interval [CI] 73 to 86%).
• No crossover 115/117 (98%) patients who received reversal (95% CI 94 to 100%).
• The protocol was acceptable or highly acceptable to the anaesthetist in 108/116 (93%) 

cases (95% CI 87 to 97%; missing = 4).
• Four patients of the 120 (3.3%) patients were lost to follow-up at 3 months (95% CI 0.9 to 

8.3%).
• Case report forms were complete at 3 months for all remaining patients.
• The median time to complete trial processes was 3.5 h (range 2.5–4.5 h). 
• Trial coordinators reported no barriers to trial processes.

30Reference: Kemp, J., Moore, K., Fransen, M., Russell, T., Freke, M. and Crossley, K.M., 2018. A pilot randomised clinical trial of physiotherapy 
(manual therapy, exercise, and education) for early-onset hip osteoarthritis post-hip arthroscopy. Pilot and Feasibility Studies, 4(1), pp.1-9.



Example 3 – Feasibility study 

Patients: Multimorbid hospitalized subjects with community-acquired pneumonia
Intervention: None
Control: None
Outcome: Recruitment, patient reported outcomes (EQ-5D-5L, LLFDI, CAP-Sym)
Time: 90-day follow-up
study design: Prospective observational study in one hospital (Australia)

Objective: To investigate the feasibility and limitations of three credible PROM instruments 
in a representative hospitalized cohort to identify potential barriers to routine application.

Outcomes: Willingness to participate, missing data, ease of use, floor/ceiling effects.

31Reference: Lloyd, M.A., Tang, C.Y., Callander, E.J., Janus, E.D., Karahalios, A., Skinner, E.H., Lowe, S. and Karunajeewa, H.A., 2019. Patient-reported outcome 
measurement in community-acquired pneumonia: feasibility of routine application in an elderly hospitalized population. Pilot and Feasibility Studies, 5(1), pp.1-10.



Example 3 – Feasibility study 

32Reference: Lloyd, M.A., Tang, C.Y., Callander, E.J., Janus, E.D., Karahalios, A., Skinner, E.H., Lowe, S. and Karunajeewa, H.A., 2019. Patient-reported outcome 
measurement in community-acquired pneumonia: feasibility of routine application in an elderly hospitalized population. Pilot and Feasibility Studies, 5(1), pp.1-10.

• Of the 82 CAP patients admitted during the recruitment period, 24 (29%) were unable
to participate most commonly due to either limited English (n = 17, 21%) and/or
cognitive impairment (n = 12, 15%), and a further 14 (17%) declined to participate.

• All 44 participants successfully completed required inpatient assessments, with 10 (23%)
and 17 (39%) lost to follow-up at 30 and 90 days, respectively.



Poll

A pilot and feasibility study can be run on a shoestring

33

o Yes

o No

o Maybe



Misconceptions of pilot and feasibility studies

• Does not require much funding
– Funding should account for hospital staff, database, trial manager, statisticians, …

• Can be conducted by a student/intern
– While a good learning experience for a student/intern, the required resources may 

be more than available (e.g. preparing all required paper work).

• Can be completed quickly
– While the sample size may be small, the timeframe may be longer than anticipated 

(e.g. slow recruitment).

• Is a single site study
– Single-site may be easier to conduct but less generalisable to the main trial.
– Multi-site may allow to test the feasibility of running a larger multi-site trial.

34



Misuses of pilot studies

• Attempting to assess safety/tolerability of a treatment
– Due to small sample size, generally cannot provide useful information in particular 

when the safety concerns are rare.
– If safety concerns are observed, report 95% confidence intervals alongside.

• Seeking to provide a preliminary test of the research hypothesis
– Due to small sample size, uncertainty around result.
– Also uncertainty around the intervention, may differ from that in the larger study.

• Estimating treatment effect sizes for power calculations of the larger scale study
– Due to small sample size, estimate is generally unstable.

35
Source: https://www.nccih.nih.gov/grants/pilot-studies-common-uses-and-misuses



Misuses of pilot studies

36
Source: https://www.nccih.nih.gov/grants/pilot-studies-common-uses-and-misuses

Pilot study treatment effect size small:

Type II error or False negative result

Potential consequences:
• May conclude that the intervention  

does not work and not pursue future 
study.

• If proceed to future study, then sample 
size may be large based on small effect.

• Large sample size of future study may 
make it difficult to find funding.

Pilot study treatment effect size large:

Type I error or False positive result

Potential consequences:
• If proceed to future study, then sample 

size may be small based on large effect.
• Small sample size of future study may 

make it difficult to find clinically relevant 
effect.

This Photo by Unknown Author is licensed under CC BY

http://www.janegoodwin.net/2013/12/30/conversation-teachers-lounge/
https://creativecommons.org/licenses/by/3.0/


Reporting guideline

37Reference: Thabane L, Hopewell S, Lancaster GA, Bond CM, Coleman CL, Campbell MJ, Eldridge SM. Methods and processes for development of a CONSORT extension 
for reporting pilot randomized controlled trials. Pilot Feasibility Stud. 2016 May 20;2:25. eCollection 2016.



Publishing

• Results of a pilot study can be published.

• Publishing is important because:
– Provide information about feasibility 

to the wider research community.
– Avoid duplication by someone else
– Ethical and scientific obligation.

• Emphasis if often wrongly placed on 
statistical significance.

• Should be explicit mentioning that aim is 
feasibility to inform future studies.

38

This Photo by Unknown Author is licensed under CC BY-SA-NC

http://www.tonybates.ca/2014/02/04/why-i-decided-to-try-open-publishing/
https://creativecommons.org/licenses/by-nc-sa/3.0/


Journal

39

Website: https://pilotfeasibilitystudies.biomedcentral.com/



Example

40Reference: Leslie, K., Chan, M.T., Darvall, J.N., De Silva, A.P., Braat, S., Devlin, N.J., Peyton, P.J., Radnor, J., Lam, C.K., Sidiropoulos, S. and Story, D.A., 2021. Sugammadex, 
neostigmine and postoperative pulmonary complications: an international randomised feasibility and pilot trial. Pilot and feasibility studies, 7(1), pp.1-11.

Day 1
• Submitted

Day 12
• Accepted

Day 23
• Published



Conclusions

Feasibility and pilot studies:

• Enhance research design.
• Avoid wasting time and money.
• Short term, publishable research

– Positive or negative
• Good for Honours / Masters.
• Good for smaller grant funding.

41
Source figure: https://blogs.biomedcentral.com/bmcblog/2015/02/12/new-era-research-qa-editor-chief-pilot-feasibility-studies/
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Next MACH webinar

11th May 

Statistics for your grant 
applications

Prof. Julie Simpson, director of MISCH 
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Thank you

• Recording:- https://machaustralia.org/

• MISCH Newsletter:-
https://clinicalresearch.mdhs.unimelb.edu.au/collab
orate/contact-us/misch-newsletter-sign-up

• Website:-
https://clinicalresearch.mdhs.unimelb.edu.au/

• Email:- misch-info@unimelb.edu.au

• @MISCHHub

https://machaustralia.org/
https://clinicalresearch.mdhs.unimelb.edu.au/collaborate/contact-us/misch-newsletter-sign-up
https://clinicalresearch.mdhs.unimelb.edu.au/
mailto:misch-info@unimelb.edu.au
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