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Abstract

Background External randomised pilot trials aim to assess whether a future definitive Randomised Controlled

Trial (RCT) is feasible. Prespecified progression criteria help guide the interpretation of pilot trial findings to decide
whether, and how, a definitive RCT should be conducted. This commentary presents a set of proposed recommenda-
tions for progression criteria to guide researchers when (i) designing, (i) conducting, (iii) analysing and (iv) reporting
external randomised pilot trials.

Methods Recommendations were developed following a mixed methods approach. This involved (i) a methodologi-
cal review of pilot trial publications, (i) a cross-sectional study of pilot trial research funding applications, (iii) qualita-
tive interviews with pilot trial researchers and (iv) a survey of corresponding authors of identified pilot trial publica-
tions. Initial recommendations were refined following two consultation stakeholder workshops held in July 2022.

Recommendations for progression criteria for external randomised pilot trials:

i. Design: consider progression criteria from the earliest opportunity; map progression criteria to feasibility objectives;
consider quantitative and qualitative interpretations of feasibility; provide justification; develop guidelines rather than
rules; seek input from relevant stakeholders.

ii. Conduct: regularly monitor pilot trial data against progression criteria.

iii. Analysis: avoid considering each progression criterion in isolation; engage in discussion with relevant stakeholders;
consider context and other factors external to the pilot trial; consider feasibility (can we?) and progression (will we?).

iv. Reporting: we propose a reporting checklist in relation to progression criteria and recommend reporting in a table
format for clarity.

Conclusion These recommendations provide a helpful resource for researchers to consider progression criteria at
different stages of external randomised pilot trials. We have produced a simple infographic tool to summarise these
recommendations for researchers to refer to. Further research is needed to evaluate whether these proposed recom-
mendations should inform future development, or update, of established guidelines for the design, conduct, analysis
and reporting of external randomised pilot trials.
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Background

RCTs are integral to the practice of evidence-based medi-
cine [1], however they are often expensive, complicated,
and take a long time to set up, conduct, analyse and dis-
seminate findings [2—5]. Despite researchers’ best efforts
to deliver gold standard RCTs, many RCTs do not ade-
quately answer their research question [6, 7], resulting in
research waste and inefficiencies.

Feasibility studies ask: can the future definitive trial be
done, should we proceed with it, and if so, how? [8] Pilot
trials are a type of feasibility study. They ask the same
question, but also ‘pilot’ or conduct all or part of a future
trial on a smaller scale [8]. External pilot trials are small
stand-alone studies, where any outcome data that is col-
lected does not contribute to the definitive trial analysis
[8, 9]. This is the key difference from an internal pilot trial
which is embedded within a definitive RCT forming the
first phase, therefore any data collected does contribute
to the definitive trial analysis [9, 10].

Progression criteria help researchers interpret their
pilot trial findings to decide whether, and how, to pro-
ceed with a future definitive trial. It is important that
progression criteria are specified before the pilot trial
begins (a priori) to avoid introducing bias associated with
establishing progression criteria once external pilot trial
findings are known. If progression criteria are not set a
priori, there is a risk that pilot trials may be optimistic in
reporting that a future RCT is feasible [11] and progress
to a definitive RCT without modification or acknowl-
edgement of potential limitations [12].

Although progression criteria are now required by
some research funders in pilot trial funding applications
[13] and are specified as a reporting item in the CON-
SORT extension for external Pilot and Feasibility Studies
(PAES) [14], existing recommendations are largely based
on individual case studies or have not been developed
specifically with external randomised pilot trials in mind.

Using a mixed methods approach, we conducted four
distinct but complimentary research studies to examine
how progression criteria inform assessment of external
randomised pilot trial feasibility. In this commentary we
present our recommendations for best practice.

Development of recommendations

The four research studies that underpin these recom-
mendations are reported in detail, or are currently under
review, elsewhere. In study one, we examined the current
reporting of progression criteria in a large representa-
tive sample of external randomised pilot trial proto-
col and result publications (published between January
2018 and December 2019) [15]. In study two, we exam-
ined the inclusion of progression criteria in research
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funding applications by conducting a cross-sectional
study of progression criteria proposed in external ran-
domised pilot trial funding applications submitted to
NIHR Research for Patient Benefit (RfPB) (with a funding
decision between July 2017 and July 2019) [16]. In study
three, we explored pilot trial team member perceptions
and experiences of developing and using progression
criteria in practice by conducting a qualitative research
study with key stakeholders (between December 2020
and July 2021) [17]. Finally, in study four, we examined
whether identified pilot trials were considered feasible,
and progressed to further research, by conducting a sur-
vey study (between January 2022 and February 2022) of
corresponding authors of publications included in study
one [18].

These four studies were conducted over a three-year
period between 2019 and 2022. The findings were itera-
tively triangulated to identify areas where recommenda-
tions about best practice for progression criteria might
be useful. The lead author (KM) drafted initial recom-
mendations which were then refined by the wider study
team and following feedback received from two external
stakeholder meetings (July 2022). We wanted to capture
a range of different perspectives on our initial recom-
mendations from stakeholders with different trial roles.
Stakeholders were invited following contribution, par-
ticipation or engagement in earlier research [15-18] or
were suggested by members of a wider Pilot and Feasi-
bility Studies Working Group. External stakeholders
included three trial investigators, four trial statisticians,
six trial methodologists/health services researchers, one
research funder manager and one professor of primary
care pharmacy.

The final recommendations are structured to indicate
considerations for progression criteria when (i) design-
ing, (ii) conducting, (iii) analysing and (iv) reporting
external randomised pilot trials. In addition an info-
graphic tool has been produced to provide a helpful sum-
mary (See Fig. 1).

Recommendations for progression criteria
Recommendations for progression criteria during pilot
trial design

Consider progression criteria from the earliest opportunity
Researchers should consider progression criteria from
the onset when designing their pilot trial, and some
research funders now require that progression criteria
are included in pilot trial funding applications [13]. Early
consideration of progression criteria provides a valuable
opportunity for researchers to think about where their
uncertainties lie and what problems that they might face,
potentially saving time and effort in the long run.
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RECOMMENDATIONS FOR PROGRESSION CRITERIA
DURING EXTERNAL RANDOMISED PILOT TRIAL
DESIGN, CONDUCT, ANALYSIS AND REPORTING

ANALYSIS

Consider progression
criteria from the earliest
opportunity

Map progression criteria
to feasibility objectives

Ei

000 with relevant
7~ ) stakeholders

Consider quantitative
and qualitative
interpretations of
feasibility

Provide justification

Develop guidelines

Seek input from relevant
stakeholders

(can we?) and

Fig. 1 Infographic to summarise recommendations for progression criteria

Map progression criteria to feasibility objectives

Researchers should consider whether progression crite-
ria are needed for each of their feasibility objectives. Too
often progression criteria only focus on recruitment and
retention and do not account for other feasibility issues
that might also be pertinent to the success of the defini-
tive RCT. For example, if researchers are conducting
qualitative research as part of their pilot trial, they should
consider whether, and how, these findings will inform
progression criteria. Not all data collected during the
external pilot trial needs to inform progression criteria,
some might be collected to pilot and refine trial processes
without contributing to progression decision making, for
example to optimise efficiency of recruitment processes,
training or intervention delivery. However, mapping
progression criteria to feasibility objectives as appropri-
ate can ensure that they are developed with the defini-
tive trial in mind. To contextualise progression criteria
researchers might also find it useful to associate criteria
with specific timeframes or settings e.g. monthly or site-
specific targets.

Avoid considering
each progression
criterion in isolation

Engage in discussion

Consider context and
other factors external
to the pilot trial

Consider feasibility

* progression (will we?)

REPORTING

Suggested reporting checklist:
Pre-specified progression criteria
Rationale for any targets provided

The involvement (role) of different
stakeholders in developing and assessing
progression criteria

Proposed method of multi-criteria
assessment

Any changes to progression criteria after
the pilot trial commenced, with reasons

For each progression criterion:
1. Findings (was the target met?)

2. Any implications for the future trial,
including proposed amendments

Overall statement of trial feasibility
(based on pilot trial findings and any
other contextual considerations)

@ Consider reporting in a table for clarity

Consider quantitative and qualitative interpretations

of feasibility

Although it has become standard practice to use numeri-
cal targets for progression criteria, researchers should
be mindful that this might not always be appropriate.
Although quantifiable targets might seemingly ensure
transparent progression criteria assessment, they should
be avoided where they are not meaningful.

Mixed method approaches to PAFS data collection
have been recommended [19, 20]. Guidance for maxim-
ising qualitative research in feasibility studies, outlining
feasibility questions that might be best addressed using
qualitative research methods, approaches to qualita-
tive data collection and analysis have previously been
outlined [21]. Researchers might therefore opt to have a
combination of numerical and non-numerical progres-
sion criteria where they have used qualitative research
methods as part of their external pilot trial. An example
is presented in Fig. 2 [22].

Not every pilot trial will have a formally embedded
qualitative research study e.g. a process evaluation.
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Stop—do not proceed unless changes are
possible

1. Feasibility of practice recruitment If > 14 practices are recruited to take part
in 3 months
Can 16 practices be recruited to take part in 3

months (8 practices in NI and 8 in ROI)?

2. Feasibility of patient recruitment If 20 patients are recruited in one month
per practice; a total of 320 (100%)
Can 20 patients per practice (total N = 320) be

recruited?

3. Feasibility of practice retention > 14 (88%) retained
Can > 14 practices be retained in the study until
completion?

4. Feasibility of patient retention > 256 (80%) retained
Can at least 80% of recruited patients be retained
in the study until completion?

5. Intervention implementation Delivery of intervention judged strongly

feasible by qualitative data

If > 14 practices are recruited, but it takes longer
than predicted (e.g. 3-6 months)

If 10-19 patients are recruited in one month per
practice; a total of 160-319 (50 to < 100%)

> 12 (75%) retained

Unable to recruit practices

If < 10 patients are recruited in one month
per practice; a total of < 159 (50%)

< 12 retained

224-255 (70-80%) retained

Delivery of intervention judged feasible by
qualitative data

< 224 retained

Delivery of intervention judged possibly
feasible by qualitative data

Fig. 2 Example progression criteria including both quantitative and qualitative data. Reproduced from Hynes et al (2022) Pilot Feasibility Stud

8:1-16, published CC-BY 4.0

However, this does not negate the importance of con-
sidering other ‘soft intelligence’ gained from con-
ducting the pilot trial which might be interpretated
qualitatively, for example through ‘informal conver-
sations’ with healthcare professionals at investigative
sites [23]. These informal conversations can occur any-
where at any time and are likely already widely being
used by research teams to generate new ideas about
intervention or trial deliverability that are investigated
by changing aspects of the pilot trial design. However,
new strategies are needed to ensure that any data gen-
erated through informal conversations that informs and
underpins changes to trial design does not go undocu-
mented. One example is to maintain a ‘lessons learned’
document to capture problems faced during the pilot
trial, any attempts to resolve these issues, and whether
they worked or not. Bugge et al suggest that solutions
to problems faced during the pilot trial might be iden-
tified through literature searching; debate/ brainstorm-
ing within the research team; and, if available, through
analysis of existing feasibility study data [24].

Provide justification

Researchers should provide some justification for any
progression criteria including any stated numerical
progression criteria targets to indicate how they were
derived. Rationale need not be statistical as pilot trials
are usually underpowered for hypothesis testing, but
some rationale for criteria should be given (e.g. based
on feasibility objectives; clinical or contextual assump-
tions; pragmatically derived; based on previous feasibil-
ity or observational work; developed using consensus
methods involving a range of stakeholders). Investiga-
tors should be aware that small pilot trial sample sizes

might mean that any estimates of rates are subject to
considerable uncertainty [25].

Develop guidelines rather than rules

Progression criteria are best viewed as guidelines rather
than strict rules. Researchers should therefore develop
progression criteria that will help identify and explore
potential challenges with their trial design to inform the
development of actionable solutions.

For example, it is becoming increasingly common for
investigators to use a traffic light or Red Amber Green
(RAG) approach for progression criteria. This approach
is also recommended and widely used in RCTs with
internal pilot trial phases [26, 27]. There are no agreed
hard and fast rules for the meanings attributed to each
colour, but typically measures below a lower (red) thresh-
old have indicated that the pilot trial is not feasible [stop],
above a higher (green) threshold that it is feasible [go],
and between the two (amber) that it might be feasible if
appropriate changes can be made [amend] [14]. How-
ever, for many external pilot trials a red criterion might
not necessarily mean that the definitive trial is not fea-
sible. Instead, it might be more appropriate to think of
the RAG system as a way to highlight, and draw attention
to, problems that have been faced in the pilot trial, with
red indicating major problems that require urgent atten-
tion (and perhaps cannot be remedied), amber indicating
minor problems that require attention, and green indi-
cating areas of no concern.

Seek input from relevant stakeholders

Researchers should try to involve a broad range of stake-
holders to develop, or agree, progression criteria so that
targets are more meaningful and less prone to bias. A
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multidisciplinary approach to progression criteria devel-
opment might involve consulting a Research Design Ser-
vice (RDS) or Clinical Trials Unit (CTU). Seeking input
from clinical colleagues who are implementing the pilot
trial can help ensure that progression criteria make sense
for different clinical contexts, recognising that pilot trial
sites are not always reflective of the sites used in the main
trial. Researchers might also want to involve Patient and
Public Involvement (PPI) representatives to agree their
progression criteria, and if applicable, agree progres-
sion criteria with their Trial Steering Committee (TSC)
in advance, as is recommended for internal pilot tri-
als [26]. Young et al have described using plain English
explanations and a useful everyday analogy to facilitate
understanding of progression criteria among patient and
clinician groups when co-producing progression criteria
[28]. Finally, researchers should also consider appropriate
funding sources for their future definitive trial if they are
able to demonstrate feasibility and ensure that progres-
sion criteria encompass any recommendations for fea-
sibility assessment made by the intended definitive trial
funder.

Recommendations for progression criteria during pilot
trial conduct

Regularly monitor pilot trial data against progression criteria
Researchers might find it useful to revisit their progres-
sion criteria targets regularly throughout their pilot trial
at important trial milestones, or as a standing agenda
item at multidisciplinary team meetings e.g. the Trial
Management Group (TMG) and/or TSC. This might be
particularly important when any changes to the pilot
trial design are made, so that researchers can determine
whether these changes have improved the trial design
(i.e. whether indicators of feasibility are improving or
trending towards green progression criteria). Criteria
that fall within the ‘red’ domain will signify where urgent
attention is needed to identify, outline and pilot action-
able solutions in response to problems that are being
faced.

There might be instances where changes to the pilot trial
design might directly or indirectly affect the applicability
of the progression criteria. In these instances, research-
ers might re-define their progression criteria, following
consultation with relevant stakeholders (e.g. those who
initially input into their development and any newly identi-
fied stakeholders of relevance), to ensure that they are still
usable indicators of trial feasibility. Where any changes to
progression criteria are made, reasons for these changes
should be fully reported in pilot trial publications. Note
that unlike an internal pilot trial, any outcome data col-
lected during an external pilot trial does not contribute to
the definitive trial analysis [8].
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Recommendations for progression criteria during pilot

trial analysis

Avoid considering each progression criterion in isolation
Most pilot trials will have multiple progression criteria,
so researchers should consider their method of multi-cri-
teria assessment. Researchers might opt to take a holistic
approach to feasibility assessment and consider criteria
in relation to each other, the implications for the future
definitive trial, and whether any solutions to poorly per-
forming criteria have been identified to come to an over-
all conclusion of feasibility. This may or may not involve
weighting specific criteria that are regarded as more fun-
damental than others. Outlining clear, actionable solu-
tions where progression criteria are not met (e.g. are
within red or amber ranges) is an important component
of feasibility assessment that should not be overlooked.
This is in line with recommendations for evaluating the
feasibility of internal pilot trials which suggests that
definitive trial funders acknowledge the importance of
considering supplementary data e.g. a ‘rescue plan’ that
outlines any problems encountered and how they were
addressed [26]. An alternative approach suggested for
multi-criteria assessment is to determine overall progres-
sion based on the worst-performing criterion (e.g. if one
criterion is not met then the trial is not feasible) [29].

Engage in discussion with relevant stakeholders

Just as it is important to engage a broad range of stake-
holders in developing progression criteria, it is important
to engage different stakeholders at the end of the pilot
trial when determining feasibility. At this stage it might
be particularly useful to speak to people outside of the
immediate trial team, e.g. clinical and healthcare profes-
sionals who were implementing the intervention or trial
processes, to gain a comprehensive understanding about
what might have worked well and what might require
improvement in the definitive trial. For example, a behav-
ioural science approach might be used to identify specific
challenges and potential solutions [30].

Consider context and other factors external to the pilot trial
Since progression criteria are developed during the early
pilot trial design stage, they do not account for unfore-
seen events and challenges researchers might face whilst
conducting the pilot trial. Researchers should account for
these factors, drawing on evidence and experience gen-
erated from doing the pilot trial, and any relevant exter-
nal evidence generated outside of their pilot trial, when
drawing conclusions about feasibility and progression.

Consider feasibility (can we?) and progression (will we?)
Researchers should recognise that feasibility assess-
ment (can we do it?) and progression decision making
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Table 1 Suggested reporting items and rationale
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Suggested item

Rationale

Protocol

Result

Methods
Pre-specified progression criteria

Rationale for progression criteria, including any data or clinical
assumptions supporting any targets provided

Brief description of the involvement (role) of different stake-
holders in developing, or agreeing, progression criteria

Proposed method of multi-criteria assessment

Results

Any changes to progression criteria after the pilot trial com-
menced, with reasons

For each progression criterion, findings in terms of whether
criteria indicate feasibility and if applicable, whether numerical
targets were met

To ensure the pilot trial meets its (feasibility) objectives, specific
measures or assessments should be defined to address each
separate objective °. A range of methods can be used, and are
often based on quantitative descriptive statistics but might also
include qualitative narrative descriptions °. It is these feasibility
objectives and measures that progression criteria should be
based on. Estimates of rates in pilot trials may be subject to con-
siderable uncertainty, so investigators should be cautious about
setting definitive thresholds that could be missed simply due to
chance variation. Instead it is becoming increasingly common
to use a traffic light system for criteria used to judge feasibility,
whereby measures (e.g. recruitment rates) below a lower (red)
threshold indicate major problems that require urgent attention
(and perhaps cannot be remedied), amber indicating minor
problems that require attention, and green indicating areas of
no concern <.

It should be stated how progression criteria were derived to
ensure transparent feasibility assessment. Rationale need not be
statistical as pilot trials are usually underpowered for hypothesis
testing, but some rationale for criteria should be given (e.g.
based on feasibility objectives; clinical or contextual assump-
tions; pragmatically derived; based on previous feasibility or
observational work; developed using consensus methods).

A multidisciplinary team of stakeholders may be involved in
developing, or agreeing, progression criteria to avoid bias.
Stakeholders who might contribute to progression criteria
development include: Clinical Trials Unit; Research Design Ser-
vice; clinical professionals who will be implementing the pilot
trial; PPl representatives; research funders; an independent Trial
Steering Committee.

Where pilot trials have multiple progression criteria, researchers
should indicate a method of multi-criteria assessment. Research-
ers might take a holistic approach and consider whether
targets were met and whether solutions to poorly performing
criteria have been identified to come to an overall conclusion
of feasibility. This may involve weighting of specific criteria that
are regarded as more fundamental than others. Alternatively,
researchers might opt to take a more structured approach to
multi-criteria assessment and determine overall progression
based on the worst-performing criterion (e.g. if one criterion is
not met then the trial is not feasible).

An assessment or measure might change during a pilot trial
because the change enables investigators to glean more infor-
mation about the operation of the intervention or for reasons
of acceptability or practicability 4. These changes might directly
or indirectly impact on the applicability of the pre-specified
progression criteria. Because of the usefulness of such informa-
tion to the overall assessment of trial feasibility, all changes to
progression criteria should be reported.

Findings for each progression criteria should be provided to
demonstrate which aspects of the pilot trial were considered
feasible. Where a RAG system was used researchers should indi-
cate whether each progression criterion was above the upper
threshold (green), below the lower threshold (red), or between
the two (@amber). For any progression criteria that are not based
on numerical targets, a clear statement to reflect whether the
findings indicate feasibility is sufficient.
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Table 1 (continued)
Suggested item Rationale Protocol Result
For each progression criterion, implications for the future [tis important to understand how the pilot trial findings have v
definitive trial, including any proposed amendments informed the definitive RCT €. For each progression criterion
researchers should state any implications that their findings
have for the definitive trial design. Any proposed changes to trial
design should be based on evidence, or experience, generated
from the pilot trial.
Overall statement of trial feasibility (based on pilot trial find- Researchers should provide an overall statement of feasibility v

ings and any other contextual considerations)

based on pilot trial findings and any other contextual considera-

tions, or external evidence, generated whilst conducting the
pilot trial. This is important because sometimes progression
criteria do not adequately reflect trial feasibility. For example, a
pilot trial might be feasible (based on assessment of progression
criteria) but not progress for other reasons such as unanticipated
challenges or factors external to the pilot trial.

" Items might be omitted from pilot trial results publications if the pilot trial protocol is published and referenced

@ CONSORT 2010 statement: extension to randomised pilot and feasibility trials, Item 6a

b CONSORT 2010 statement: extension to randomised pilot and feasibility trials, ltem 12a

€ CONSORT 2010 statement: extension to randomised pilot and feasibility trials, Item 6¢

4 CONSORT 2010 statement: extension to randomised pilot and feasibility trials, Item 6b

€ CONSORT 2010 statement: extension to randomised pilot and feasibility trials, Item 22

(will we do it?) are complimentary but distinct consid-
erations. There might be instances where pilot trials are
considered feasible (i.e. based on progression criteria
and assessment of deliverability) but do not progress for
other reasons that are external to the pilot trial design
(e.g. funding might not be available, the healthcare con-
text might have changed, the intervention might now
be superseded, or the CI might not intend to pursue the
definitive trial at this time). It is important to be trans-
parent about both whether the pilot trial is considered
feasible, and whether researchers intend to progress to
further research. Doing so might further evidence wider
challenges with pilot trial progression for the research
community to address, or even present the opportunity
for other research groups to advance completed pilot tri-
als that were feasible but might not otherwise progress.

Recommendations for progression criteria reporting
Suggestions for what information to report
Clear and transparent reporting of progression criteria
ensures that trial feasibility is assessed with integrity and rig-
our. Clear reporting also enhances the wider usability of pilot
trial findings. For example researchers can adequately deter-
mine whether progression criteria for one pilot trial might be
applicable to another if information about how those crite-
ria were developed is provided. This should encourage bet-
ter research practice and avoid researchers providing generic
progression criteria that are not meaningful.

To improve transparency of progression criteria report-
ing, we propose that the information detailed in Table 1 is

included in external randomised pilot trial publications.
The suggested items for protocol publications might also
be applicable to researchers who are developing funding
applications for external randomised pilot trials.

Consider reporting in a table for clarity

To promote clarity researchers should consider report-
ing progression criteria and their associated findings
in a table format. This is particularly useful for com-
pleted trials to report the progression criteria set, the
corresponding finding and the implications for the
future RCT design. GRADE (Grading of Recommen-
dations, Assessment, Development and Evaluation) is
a transparent approach to grading the quality of evi-
dence to inform healthcare recommendations. GRADE
recommends using Summary of Findings (SoF) tables
to provide a concise summary of key information that
underpins recommendations. This format of evidence
synthesis and reporting strikes a balance between sim-
plicity of information presentation and completeness
(or transparency) [31], and some pilot trial publica-
tions have effectively reported pilot trial findings in a
similar format [32-35]. One example is presented in
Fig. 3 [35].

Conclusions

Progression criteria for external randomised pilot tri-
als are becoming increasingly required in publica-
tions and funding applications; however it is unclear
how they should be developed, assessed and reported.
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Objectives

Criteria for success

Consid

tions

To evaluate the feasibility of procedures (e.g.
randomisation, recruitment, collecting data,
management and follow-up)

The trial would be considered feasible if it was run
smoothly without serious problems or obstructions that
were able to stop the study.

All research procedures were feasible but the following issues
should be considered:

o Randomisation

> No issue regarding the randomisation (i.e. no report regarding
participants’ disagreement with treatment allocation).

o Recruitment

> Ideally, double blinding should be kept in order to maintain the
quality of the trial but more assessors need to be provided for every
clinic in order to reduce the risk factor of journey issues (patients
did not want to travel to other physiotherapy clinics) if a future trial
is to be sufficiently funded.

> Increase the number of recruited physiotherapy clinics/
insurance companies in order to increase the recruitment rate.

> An increase in the number of assessors may be considered.
Setting assessment centres did not work in this trial due to
participants’ journey issues. It would be ideal to have an assessor in
each clinic to enable the baseline assessment to take place local to
each clinic prior to the first treatment session. That would then stop
the patient needing to make the separate journey for the assessment
or travelling to different physiotherapy clinics.

o Collecting data

> Information for cost-effectiveness analysis should be considered
in another way (set up an electronic system by collaborating with
an insurance company or a physiotherapy company in order to
record relevant information rather than giving a diary pocket book
to participants).

> Collecting level of education (less than post-secondary),
headache at inception and low back pain, which are the significant
predictors of persistent WAD.

o Management

> No difficulty with the management for the trial.

o Follow-up

> Face-to-face follow-up may be an issue because participants get

back to their normal life and they may not want to come to a clinic
owing to their work commitments. Telephone follow-up may be an
interesting option for a future trial.

To evaluate recruitment rates, refusal rates and
retention in the private sector in the UK

The trial would be considered feasible if

o > 50% of eligible patients were recruited

« Atleast 3 participants a week per intervention arm
were recruited

« > 80% of all recruited participants completed the
follow-up at 3 months

Overall, the trial was feasible as:

« 70% of eligible patients were recruited

« An average of one (1.27) person was recruited per week
(excluding temporary stopping of the trial). This point was an
issue to modify in the future trial. An increase in the number of
recruited physiotherapy clinics may be an option.

« ~93% of recruited participants completed 3-month follow-up

To evaluate dropout rates of participants in the
private sector in the UK

The trial would be considered feasible if < 20% of all
recruited participants dropped out

2/8 (25%) participants were lost to follow-up at 3 months.
Therefore, the overall dropout in this trial was ~7%.

To estimate the required sample for a definitive
trial

The trial would be considered feasible if it was feasible to
achieve the sample size for a cluster RCT based upon
recruitment data

The required sample size for a cluster RCT is 238 patients using 24
physiotherapy clinics based on power = 90%, significance
level = 0.05, difference of NDI = 4 and cluster size = 10.

To evaluate the feasibility of data collection for
cost-effectiveness analysis

The trial would be considered feasible if the following
components of the cost-effective analysis were collected
with minimal missing data:
« General information (e.g. current work status and
salary)
« Direct medical costs
o Medical costs (e.g. physiotherapy, general
practice and complementary medicine)
« Resource uses (e.g. diagnosis tests)
« Indirect medical costs

« Participant journey costs

« Training costs for physiotherapists in the
experimental arm

Only 2 participants returned their diary pocket book. Another
strategy for collecting information for cost-effectiveness analysis
should be considered in another way for a future trial. Setting up an
electronic recording system by collaborating with an insurance
company or a physiotherapy company may be a good option in
order to collect relevant information.

WAD, whiplash-associated disorder; RCT, randomised controlled trial; NDI, neck disability index.

https://doi.org/10.1371/journal.pone.0215803.t008

Fig. 3 Example table to report progression criteria findings and implications for definitive RCT. Reproduced from Wiangkham et al (2019) PLoS One

14:€0215803, published CC-BY 4.0

To our knowledge, these are the first recommenda-
tions developed for progression criteria across key
stages of external randomised pilot trials. Although

these recommendations were developed with exter-
nal randomised pilot trials in mind, it is possible that
they might also apply to non-randomised or single-arm
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pilot or feasibility studies that pre-specify progression
criteria to inform assessment of trial feasibility. We
hope that these practical recommendations will sup-
port researchers, funders, editors and peer reviewers
to include and encourage the inclusion of clear and
useful progression criteria in pilot trials, leading to
improved feasibility assessment and reduced research
waste. Further research is needed to evaluate whether
these proposed recommendations should inform future
development, or update, of established guidelines for
the design, conduct, analysis and reporting of external
randomised pilot trials.
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