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Abstract

Background: External randomised pilot trials help researchers decide whether, and how, to do a future definitive
randomised trial. The progression criteria are often prespecified to inform the interpretation of pilot trial findings
and subsequent progression decision-making. We aimed to explore and understand the perspectives and
experiences of key stakeholders when making progression decisions following external pilot trials.

Methods: Thirty-five remote semi-structured interviews with external randomised pilot trial team members
including chief investigators, trial managers, statisticians and patient and public involvement (PPI) representatives.
Questions focussed on experiences and perceptions of pilot trial progression decisions and whether and how
progression criteria informed this decision. Data were analysed using the framework method approach to thematic
analysis. Strategies to ensure trustworthiness and rigour were used.

Results: Interviews were conducted between December 2020 and July 2021. Six descriptive themes were
developed to capture the experiences and perspectives of participants. These were (1) divided opinions on the
value and development of progression criteria, (2) (avoiding) the potential for personal interest to influence
progression criteria and progression decision-making, (3) stakeholder engagement in setting progression criteria
and making progression decisions, (4) lessons learned from doing the pilot trial and their impact on progression
criteria applicability, (5) other factors that inform the progression decision and (6) progression of external
randomised pilot trials—funding considerations and constraints. These themes were underpinned by an
overarching interpretative theme ‘a one-size approach to progression does not fit all’ to describe the highly
nuanced and complex decision-making process that occurs following external randomised pilot trials. The
progression criteria are rarely the only consideration informing the decision to progress to future research;
unanticipated events, signals of efficacy and continuity of the research team are other factors that researchers
consider.
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Conclusions: One size does not fit all when it comes to the progression criteria and pilot trial progression. The
progression criteria are only one of many considerations researchers have when deciding whether a pilot trial is
feasible. External pilot trial progression is not guaranteed even when a pilot trial is considered feasible (based on
the progression criteria and/or other considerations), indicating inefficiency and potential research waste.

Trial registration: Open Science Framework osf.io/5N2KZ
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Background
Randomised pilot trials aim to assess the feasibility of a
definitive randomised controlled trial (RCT) where there
are uncertainties about trial design [1]. The terms ‘pilot’
and ‘feasibility’ are used interchangeably in the literature.
Since pilot trials are one type of feasibility study, they
are often also legitimately referred to as ‘randomised
feasibility studies’ [1]. Pilot trials inform the decision to
progress to a definitive RCT and can be distinguished
into two distinct groups: internal or external. Internal
pilot trials are embedded within an RCT forming the
first phase, for example, the first 6 months, where the
feasibility of the RCT is being assessed whilst the RCT is
being conducted [2]. External pilot trials are small
stand-alone trials that are distinct from the definitive
RCT that aims to assess whether a future planned RCT
will be feasible [1]. For internal pilot trials, a decision to
progress will mean proceeding directly into the main
RCT phase of the study, where data collected during the
internal pilot phase contributes to the main RCT dataset.
For external pilot trials, a decision to progress will in-
volve sourcing funding for the future RCT as a separate
study, and data collected as part of the external pilot
trial is not included in the final RCT analysis.
Prespecified progression criteria can inform progres-
sion decisions following pilot trials. Recommendations
for the development and use of the progression criteria
in the context of embedded internal pilot trials include
agreeing criteria in advance with research funders, con-
sidering a green (go), amber (amend), red (stop) traffic
light approach and involving funders and a Trial Steer-
ing Committee (TSC) in assessing the progression cri-
teria [2]. There is, however, currently no evidence-based
guidance or recommendations for best practice for using
the progression criteria that is specific to external rando-
mised pilot trials. In our previous study, we found that
publications of external randomised pilot trials often do
not report how the criteria are established, including
who is involved, what rationale criteria are based on and
how the criteria subsequently guide progression deci-
sions [3]. This is important because the progression cri-
teria aim to ensure that progression decision-making is
unbiased, yet it is not always clear how they have been
developed and will be interpreted. A lack of transparency

could lead to misinterpretation of the criteria and incon-
sistency in the way that pilot trials are evaluated. This
key issue regarding how stakeholders use progression
criteria in external randomised pilot trials requires fur-
ther exploration to understand the current practices in
how the criteria are developed and interpreted to inform
progression decision-making.

The aim of this study was to explore the experiences
of key stakeholders in relation to external randomised
pilot trial progression decision-making, including the de-
velopment, application and assessment of the progres-
sion criteria. To meet this aim, we had the following
objectives:

e To examine stakeholder views and experiences of
developing, using and assessing progression criteria

e To identify additional factors which contribute to
progression decision making

e To elicit barriers to using progression criteria in
practice

Understanding how the progression criteria are cur-
rently being used in practice, including any barriers and
additional factors that are considered when making pro-
gression decisions, is a crucial first step towards develop-
ing recommendations for best practice when using the
progression criteria in external randomised pilot trials.

Methods

We conducted remote semi-structured interviews to
understand and examine the perspectives and experi-
ences of key stakeholders in the United Kingdom (UK)
who are involved in designing, conducting and analysing
external pilot trials to make decisions about the feasibil-
ity of future RCTs. Participants included researchers
with experience of conducting external randomised pilot
trials (e.g. chief investigators, trialists, statisticians), pa-
tient and public involvement (PPI) representatives for
pilot trials and researchers conducting pilot or feasibility
trial methodology research.

We registered the protocol on the Open Science
Framework: osfio/5N2KZ [4]. Reporting follows the
consolidated criteria for reporting qualitative research
(COREQ) [5].


https://osf.io/5n2kz
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Participant sampling, recruitment and informed consent
We used a theoretical sampling approach [6]. Sampling
was iterative and responsive to themes that we were
developing from the data. We aimed initially for a
purposive sample, seeking for variation in roles and
research experiences, to identify participants who were
information-rich [6, 7]. As we noticed patterns in the
data and started to develop themes, we sought to sample
further based on what we were noticing. We recruited
participants through the UK Clinical Research Collabor-
ation (UKCRC) [8], Trials Methodology Research Part-
nership (TMRP) [9] and UK Trial Managers’ Network
(UKTMN) [10] newsletters and email lists. We asked re-
gional Research Design Services (RDS) [11] to share in-
formation with researchers, and we emailed the
corresponding authors of influential publications dir-
ectly. We also shared recruitment information on Twit-
ter. We additionally used a snowball approach, asking
participants identified through these recruitment
methods to recommend other people to contact, for ex-
ample, PPI members on their trials or other researchers
in their institutions.

We recruited participants until thematic data satur-
ation, defined as the point at which no new themes were
being developed, and existing themes are well explored
and described with certainty and confidence [12]. We
sent participants a participant information sheet (PIS) at
the point of arranging the interview and sought verbal
informed consent before the interview started. Partici-
pants who were PPI representatives for pilot trials were
offered a £20 One4All e-voucher.

Data collection

Semi-structured interview guides were developed a
priori by KM and CA and were commented on by a
researcher with experience in conducting external
randomised pilot trials. The interview guide for re-
searchers explored participants’ experiences and per-
ceptions of pilot trial progression decisions and
whether and how the progression criteria informed
this decision. Since the extent to which PPI represen-
tatives are involved in decisions around pilot trial
progression is unknown, the interview guide for PPI
representatives focussed on eliciting how, where and
when they were involved in decisions around the pro-
gression criteria and progression decision-making.
Following best practice [13], topic guides were flexible
allowing participants to guide the conversation and
present what was important to them. We also up-
dated topic guides throughout data collection to cap-
ture unanticipated topics we wished to explore
further. The final versions of both interview guides
are presented in Additional file 1.
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KM conducted all interviews. Interviews were semi-
structured and took place on Microsoft Teams
(Office365/Nexus365), lasting between 23:50 and 01:03:
04 (average 44:31). Interviews were audio-recorded on
two Olympus Dictaphones (DS-650 and LS-P1). KM
took field notes after each interview detailing the reflex-
ive and analytical thoughts that prompted changes to
topic guides or the sampling strategy. KM’s ontological
and epistemological positioning followed a pragmatist
approach.

Data analysis

Data analysis followed the seven stages of the framework
method approach to thematic analysis [14]. The stages
include transcription, familiarisation, coding, develop-
ment of an analytical framework, application of the ana-
lytical framework, charting of data into framework
matrices and interpretation of the data. We also incor-
porated aspects of reflexive thematic analysis [15],
remaining cognisant of the role of the research team in
co-creating data throughout data collection and analysis,
and the importance of engaging in reflexivity and discus-
sion throughout.

Data were transcribed verbatim, and then manged,
coded and handled using NVivo 12. Analysis was led by
KM, with input from CA, SH and SD. KM read each
transcript and listened to the interview recording to sup-
port familiarisation. KM and CA coded the first two
transcripts in full independently and engaged in peer
discussion. They followed a line-by-line descriptive cod-
ing approach. Codes of similar content with shared
properties and characteristics were grouped hierarchic-
ally into categories. KM applied this coding method to
four further transcripts and developed the initial analyt-
ical framework, which was discussed with CA, and up-
dated following discussion. The analytical framework
was based on the codebook and was flexible and respon-
sive to change, being iteratively updated as new codes
were developed based on data collection and analysis.
The analytical framework was charted into framework
matrices within Microsoft Excel (Office16). These frame-
work matrices facilitated mapping within and between
participants or ‘cases’ to explore concepts and relation-
ships and to develop themes and highlight key quotes. A
visual map (final version presented in Fig. 1) was pro-
duced to summarise the developing themes and facilitate
peer discussion.

To enhance rigour and trustworthiness, we followed
Lincoln and Guba’s approach to evaluating the trust-
worthiness of qualitative research studies [16].
Additional file 2 details further the techniques we used
to establish and maintain credibility, transferability,
dependability and confirmability [16-18].
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Results

We interviewed thirty-five participants, affiliated to
twelve UK universities between December 2020 and July
2021. Participants included chief investigators (Cls), trial
managers, trial statisticians, trial methodologists, PPI
representatives, senior researchers with trial oversight
roles and one health economist. Participants often held
multiple roles, and Table 1 illustrates the areas of
overlap between trial roles.

In many cases, participants reported that the
primary reason they did an external randomised pilot
trial was to assess the significant uncertainties about
their definitive trial design. Some participants
described feeling that the progression criteria for
external pilot trials should be different to those for
internal pilot trials since the pathway to definitive
RCT is different. We identified variation in how
people developed and implemented the progression
criteria within their external randomised pilot trial,
with many relying on additional factors to inform
decisions.

We developed six descriptive themes around these
results: (1) divided opinions on the value and develop-
ment of progression criteria, (2) (avoiding) the potential
for personal interest to influence the progression criteria
and progression decision-making, (3) stakeholder en-
gagement in setting the progression criteria and making
progression decisions, (4) lessons learned from doing the
pilot trial and their impact on progression criteria ap-
plicability, (5) other factors that inform the progression
decision and (6) progression of external randomised
pilot trials—funding considerations and constraints. We
grouped by these descriptive themes rather than by the
development, application and assessment of the progres-
sion criteria because views were similar across these dif-
ferent stages and our developed themes better presented
our findings. To unite and explain these descriptive
themes, we developed an overarching interpretive theme:
a one-size approach to progression does not fit all. We
present anonymised excerpts to illustrate and exemplify
our findings and provide a short summary of each theme
in Fig. 2.
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Overarching
Theme

Fig. 2 Summary of themes

SUMMARY OF THEMES

Divided opinions on the value and development of progression criteria

Whilst most researchers highlighted the importance of flexible progression criteria for external pilot trials there were divided opinions on the
value of criteria and how they should be developed. Divided opinions created inconsistent approaches to development, which could result in
inappropriate criteria for example where criteria are directly copied from other pilot trials.

(Avoiding) The potential for personal interest to influence progression criteria and progression decision-making

Researchers identified a potential for personal interests to influence progression criteria, and progression decisions, as key stakeholders are
keen for trials to progress. Researchers highlighted that this could be mitigated by including a range of perspectives when developing their
progression criteria and avoiding framing pilot trials that do not progress as ‘failed’.

Stakeholder engagement in setting progression criteria and making progression decisions

Although researchers perceived that involving multiple stakeholders in discussions around progression criteria and progression to be
beneficial, this was challenging in practice. Barriers included lack of time, lack of information on who to engage and how, and lack of
familiarity and understanding of the concept of progression criteria.

Lessons learned from doing the pilot trial and their impact on progression criteria applicability

Researchers considered pilot trials to be learning opportunities and described making iterative adaptations and amendments to their pilot trial
throughout its conduct. Some researchers described how these changes directly, or indirectly, affected the applicability of their progression
criteria. Researchers were generally unclear about how to address progression criteria that are no longer applicable.

Other factors that inform the progression decision

Several factors that researchers considered in addition to progression criteria to inform progression decision making following an external
pilot trial were identified. These included whether there is any signal of efficacy, the findings from qualitative research that has been
conducted, continuation of the research team, enthusiasm for the trial, and the perspectives of other stakeholders.

Progression of external randomised pilot trials: Funding considerations and constraints

Researchers described inefficiencies with pilot trial funding and the pathway to a future definitive trial. Some researchers were unable to obtain
further funding following a feasible pilot trial, and others faced slow progression and significant delays between pilot and definitive trial. Many
researchers expressed their desire for a faster and more streamlined route of progression from external pilot trial to further research funding.

A one size approach to progression does not fit all

Underpinning all themes was the highly context dependent nature of external pilot trials. We found that there is not one approach that fits all
trials, and trial teams, for the development of progression criteria and progression decision making.

Theme 1: Divided opinions on the value and
development of the progression criteria

going forward with the trial? And if the answer is
no then you have to have that as a progression cri-
teria. [P021; CI]

Most participants were in consensus that pre-specifying
how the pilot trial findings will be interpreted to draw
conclusions about feasibility is important. However,
there were mixed perceptions about whether the pro-
gression criteria are the best way to do this. Less experi-
enced CIs who were conducting pilot trials as part of a
fellowship described how the progression criteria pro-
vided a ‘helpful framework’ to consider uncertainties in
their trial design and potential problems they might
encounter:

I always have to remind myself when I'm running
trials, if x happens, would I still be comfortable

Some researchers described that although they con-
sider the progression criteria to be important and pro-
vide structure to their thinking, they are more of ‘an art
than a science’; open to interpretation rather than being
completely definitive:

I think you do need them, I think it’s necessary to
kind of have something there so you're not- to sort
of structure your thinking... But at the same time it
is a bit more of an art than a science thinking about
how do you interpret those and how do you move
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kind of... beyond them? [P027; Senior researcher
with trial oversight]

Some trial statisticians and senior researchers with
trial oversight roles shared perceptions that the progres-
sion criteria were more appropriate to internal pilot tri-
als, since there is often existing available data to base
them on. One trial manager described not having formal
progression criteria for their external pilot trial because
progression is not guaranteed. Instead, they considered
their progression criteria to be whether funding for fur-
ther research could be obtained:

They were both external, so it wasn’t progression
criteria because we weren’t progressing. The pro-
gression criteria is: Do we have any funding? [P006;
Trial Manager]

Just as there were divided opinions in how helpful par-
ticipants perceived progression criteria to be, there were
also varied and inconsistent methods of criteria develop-
ment. Divided opinions on ‘best practice’ could mean
that the progression criteria were developed inappropri-
ately. Participants described drawing on ‘rules of thumb’,
observation work, previous research by their group or
institution, published research, clinical experience, con-
textual considerations of what would be achievable in
the future definitive trial or developing criteria through
discussion. Experienced researchers recalled sharing ex-
amples of the progression criteria from previously suc-
cessful funding applications with other researchers so
they could consider what criteria may be appropriate for
their pilot trial. However, other participants described
their perceived tendency for researchers to directly copy
the criteria, rather than adapting or changing them. Se-
nior researchers discouraged this practice because it
could result in mistakes being repeated rather than being
learned from and that the same criteria were not likely
to be applicable to different trial contexts. One CI
described how the progression criteria they had devel-
oped for their pilot trial had been applied to different
pilot trials which were in a completely different context:

There’s been quite a few where they've just literally
taken the progression criteria that I've developed for
this particular study and applied it to their own
study, but it’s completely different [...] in a com-
pletely different population. [P028; CI]

Although there were divided opinions in the value
participants attributed to the progression criteria and
in how they were developed, participants consistently
emphasised the importance of flexibility and stated
that the progression criteria should not be
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considered the be-all and end-all. Experienced re-
searchers described two paradigm shifts in the way
that they think about the progression criteria: (1)
from initially not having any prespecified progression
criteria, to having strict thresholds for progression
stop, go; (2) to a more flexible approach, such as a
traffic light or stop, amend, go. Some researchers
stated that there can be variation in the traffic light
approach, and it can be unclear what is meant by
red, amber and green domains. One CI stated that
including contingency plans in funding applications
would be appropriate, but that word count limits
could prohibit this:

If I were to take this to where I think I would be
more comfortable is you have your green, amber,
red criteria, but then you explicitly have another
column saying what you would do in those circum-
stances. I've tried to incorporate that in some on my
funding applications, but word counts are obviously
very strict and if people don’t expect it then people
aren’t going to put it in. [P021; CI]

One trial statistician described it might be useful to
categorise the progression criteria into those that are
fundamental or non-fundamental for progression. How-
ever, they shared that this could be challenging as the
criteria are often interlinked, e.g. intervention acceptabil-
ity is likely to correlate with the observed recruitment
rate. One trial methodologist stated that there are often
formal progression criteria that are agreed with the
funder and informal criteria that are almost like baby
steps or things that are running in parallel that re-
searchers ‘keep an eye on’.

Theme 2: (Avoiding) the potential for personal interest to
influence the progression criteria and progression
decision-making

Participants often spoke about the potential for per-
sonal views or interests of key stakeholders, particu-
larly CIs and PPI representatives, to influence the
development of the progression criteria which were
more likely to indicate pilot trial ‘success’. Some par-
ticipants acknowledged that pilot trial progression can
be good for a Cls career, creating a temptation to set
low or ‘loose’ criteria. Many warned against this. They
perceived that although low criteria are more likely to
indicate that a pilot trial is feasible, and merit funding
for a definitive trial, the assessment of feasibility
would likely be inadequate. They shared that this may
not truly reflect challenges that might be faced in a
definitive RCT and that key questions about trial de-
sign would remain unaddressed. One CI highlighted
the personal implications of setting loose criteria. On
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one hand, this may mean a CI is more likely to be
awarded further funding which would be good for
their career, but on the other hand, running a trial
that has progressed inappropriately could result in
years of ‘struggling’:

I think historically there’s been a tendency to have
too loose a criteria for progression. And this has re-
sulted in trials being moved from pilot through to
definitive phase 3 type designs inappropriately. And
although that’s good for your career to get this
funding, it’s a huge waste of time, money, and effort
to do that.[...] I think you have to have an honest
conversation with yourself about do you want to
spend your next five years struggling through a trial
because you failed to answer that question around
consent rates. Or withdrawal rates. Or proof of
principle. Or acceptability. All of those kind of
things. It’s just not an easy way to make a career for
yourself. [P021; CI]

Other participants had concerns about Cls setting
‘overly ambitious’ criteria, stating that the progression
criteria should be ‘stretching but not so unrealistic that
we're setting ourselves up to fail’.

Just as some participants reported that it could be in
the CIs’ interest to see their pilot trial progress, some
had similar concerns about PPI involvement. One CI
questioned the appropriateness of PPI in discussions
around the progression criteria. In their view, PPI repre-
sentatives are ‘advocates’ for research into a specific area,
and personal vested interests in wanting a trial to pro-
gress may lead to implicit biases when setting criteria:

If you're a PPI member, the idea of equipoise, al-
though it’s discussed, it wouldn’t sit naturally. You
are an advocate for that condition. And therefore if
you're deciding about what criteria you will use to
stop that program of research into a condition that
you yourself have been affected by, I think there’s —
I don’t want to use the phrase conflict of interest
there but it's kind of heading in that direction.
[P021; CI]

One PPI member similarly described how they con-
sider themselves to have an ‘added interest’ in wanting
to see research around an illness that they have experi-
enced progress:

Well, I suppose everybody comes with an agenda,
whether you like it or not. I've had this illness and
to see that progress through research to help me is
something that I want to be involved with. So I've
got an added interest. [P033; PPI representative]
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Many participants emphasised that this potential for
bias could be mitigated by involving a range of stake-
holders when developing their progression criteria, in-
cluding an independent TSC and experienced clinical
trials unit (CTU). One trial methodologist described
how their CTU offered advice based on their experience
to negotiate the progression criteria that were sensible
and realistic:

I think if you've got a good multidisciplinary team
in place and you’re working with a really experi-
enced Trials Unit, you come up with sensible cri-
teria. You come up with a sensible understanding of
what the uncertainties might be and you discuss
that freely and openly and you're realistic about it.
And a trial team will do that for you. They will pull
you up and they will say, “come on, our experience
is X, Y and Z. You're proposing this. That’s far too
different to what we’ve seen in similar trials.” So, I
do think there’s always a negotiation around what
you would expect them to be, but I would like to
think they’re the most informed negotiations, rather
than just plucking figures out of the air based on
nothing. [P032; Trial methodologist]

It was important to some researchers that pilot trials
that were not feasible were not considered to have
‘failed’. One CI felt that recognising this might ensure
that researchers do not progress pilot trials without suf-
ficient justification, adding that perhaps researchers and
funders should consider at a broader level how many
pilot trials should be proceeding to definitive trials. This
would avoid wasting time and resources associated with
doing pilot trials where researchers intend to proceed to
a future definitive trial regardless of their findings.

I think if you go into a pilot trial with the mentality
that we are going to do the definitive trial regard-
less, just don’t do the pilot trial. Just go forward and
do the definitive trial because otherwise you're wast-
ing time and resources. [P021; CI]

Theme 3: Stakeholder engagement in setting the
progression criteria and making progression decisions
Whilst participants recognised that involving multiple
stakeholders mitigated the potential for personal inter-
ests to guide the choice of progression criteria, partici-
pants described barriers to involving those stakeholders
in practice. The first of these was time. Application
deadlines, and other time pressures on CI and stake-
holder’s capacity, could mean that feedback on the
choice of progression criteria was light touch, or not
always forthcoming in time:
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I know that our clinical stakeholders would have
really important perspective to offer on this and I
think they would be interested. It’s just getting their
time. Because you can send out a protocol and ‘can
you respond in a week?” and everybody’s really busy
so it’s quite hard to get feedback on these things.
Then you're balancing that with just trying to move
forward with it. [P019; CI]

Participants also emphasised the importance of involv-
ing different stakeholders in progression decision-
making. However, time was again a barrier. One CI de-
scribed that it took months to come to a progression de-
cision that all stakeholders supported:

That takes a bit of time because you're then looking
at the data to say ‘ok well this didn’t work, that
didn’t work’ and combining the data with what the
trial team say, and then combining the stats with
what health economics want, and that takes 3-6
months. But that takes multiple iterations of conver-
sations and then you get a design. [P020; CI]

The second barrier was the lack of information on
how to come up with the progression criteria and which
stakeholders to involve. This lack of clarity could present
difficulties when identifying stakeholder groups, particu-
larly PPI representatives and healthcare providers or the
‘people on the ground”

There isn't really any information or there wasn’t
about how you would do that, how you would de-
cide it just seemed to be kind of plucked out of the
air. [P028; CI]

The third was that the concept of the progression cri-
teria often felt very abstract to lay people who were less
familiar with it. These meant that some researchers did
not directly discuss the progression criteria with PPI
representatives. Whilst others had linked discussions
about the pilot trial that indirectly informed progression
criteria:

I don’t know that there were discussions specifically
around progression criteria. What I think there
were, were discussions that linked to progression
criteria. So, they were broader discussions about re-
cruitment and challenges with recruitment. Prob-
ably indirectly informed the progression criteria but
I wouldn’t say directly informed that. [P032; Trial
methodologist]

Most PPI representatives did not recall being directly
involved in the discussions around the progression
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criteria, and where PPI were involved sometimes, these
discussions were challenging. One PPI representative de-
scribed attending a meeting to discuss whether the pilot
trial would progress, and described talking round and
round the topic and feeling unsure following the meeting
about what decision had been made:

So we had a big meeting just on Monday gone, to
decide the way forward and they talked round and
round and round the topic and I'm not sure, even
though I was there, I'm not sure what they've actu-
ally decided [...] Theyre looking at it as traffic
lights, and stop and go, and minor surgery, and
major surgery, and these are all new terms for me
completely. [P017; PPI representative]

Involving independent TSCs acting on behalf of re-
search funders to approve the progression criteria also
offers the potential to mitigate bias. However, in real-
ity, this presented a causality dilemma for some ClIs,
as the progression criteria were required in the fund-
ing application, which was developed before they had
convened a TSC. As a result, often the criteria stipu-
lated in funding applications had not been reviewed
by a TSC, nor had input from other stakeholders, e.g.
trial managers who were appointed once funding had
been awarded. Some researchers also suggested that a
lack of direct dialogue with funders could limit the
choice of progression criteria, with researchers keen
to deliver funding applications that are likely to be
successful. Participants who were affiliated to research
funding panels described how panellists often reflect
positively on the inclusion of clear progression criteria
and that their inclusion would likely lead to a higher
scored application:

If it's got clear feasibility progression criteria, sure, I
would score it higher. It gives it that extra quality in
my view. [P007; Trial statistician and methodologist]

Theme 4: Lessons learned from doing the pilot trial and
their impact on progression criteria applicability

Many participants perceived pilot trials as opportunities
to learn. Researchers described making small adaptations
to the pilot trial design throughout its conduct in re-
sponse to unanticipated events, or lessons that they had
learned whilst running the pilot. Some researchers drew
parallels between this aspect and that of an adaptive trial
design. One CI described how they had used their quali-
tative research findings to refine and update the inter-
vention and trial processes throughout the pilot trial,
meaning that the pilot trial they ended up with looked
quite different to their initial design:
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The qualitative work was actually used to refine the
intervention and the trial processes that were deliv-
ered as we went along|[...] What we ended up with
was a trial design and an intervention that was
slightly different to what we started with[...] If we
went to full trial, it would be more closely aligned
to what we finished with than what we started with.
[P004; CI]

Learning from, and responding to, unanticipated
events could mean that some progression criteria are no
longer applicable. There was inconsistency in how par-
ticipants thought this should be managed. One CI de-
scribed that changing how they delivered their
intervention meant that their fidelity progression criteria
were no longer applicable. Following discussion with
their TSC, this CI decided to keep the progression cri-
teria but alter the way that it was defined so that fidelity
was assessed in a different way. Most statisticians did
not support changing the progression criteria if they
were no longer relevant; one suggested instead that re-
searchers report transparent and honest reasons for why
their criteria were no longer applicable:

I'm not sure that changing the criteria is the best
way to go about it, I think what you want to do is
abandon your criteria at the end of the trial and to
give like really transparent honest reasons about
why you don’t think its applicable anymore. [P003;
Trial statistician and methodologist]

Theme 5: Other factors that inform the progression
decision

Participants were conflicted on the extent to which they
relied on the progression criteria to inform decisions
about feasibility. Where participants described pilot trials
that went ‘really well’, often all of the progression criteria
had been met and they considered feasibility to be clear
or ‘obvious’. However, this was not true for all, with
some participants describing situations where all the
progression criteria were met, yet their pilot trial was
not feasible in practice. In the more likely scenario
where a pilot trial meets some, but not all, of their pro-
gression criteria progression decisions were more com-
plex. One CI shared that his advice to other researchers
would be to think in detail about how they would handle
the ‘very realistic eventuality’ that they meet some but
not all of their progression criteria and prepare for it ra-
ther than regarding it as an ‘unlikely or worst-case sce-
nario’. One trial methodologist described that whilst the
progression criteria might present a ‘nice algorithm’ to
help make a progression decision, in practice, this is not
always as straightforward.
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I think if anything, the trial showed that yeah you
can have all the criteria, but it still may not be
something that’s worth continuing with if you have
other factors. [P012; Trial Manager]

Signals of efficacy, qualitative findings, continuity of
the research team and enthusiasm for the research were
also key drivers of pilot trial progression.

Although many participants shared that observed sig-
nals of efficacy can impact progression decisions, they
were conflicted about the direction of this impact. Some
thought that pilot trials were more likely to progress if
they demonstrate a signal of efficacy (as a subsequent
trial showed promise), yet one trial statistician shared
that demonstrating a signal of efficacy deterred progres-
sion, with funders considering that a definitive trial was
no longer needed since the pilot trial had already dem-
onstrated an effect.

We'd just tickled statistical significant difference. So it
was small numbers. So one of the stats guys was like
well I hope you're not deciding to progress to try and
apply for money just because it looks like it might
work. Which we weren’t, but that was something that
people had said oh that’s interesting. [P011; CI]

One[trial had] quite a large sample size for a pilot
study and we showed actually a between-group dif-
ference. Even though statistically speaking we
shouldn’t be doing that or it's not what anybody
wants to see, and we had veered away from showing
the P-values or anything so it was kind of like confi-
dence interval for between-group difference, the
confidence interval was greater than 0, so you know
that kind of stopped it a little bit and the funders
were a bit uneasy because it's almost as if you've
shown effect already. [P007; Trial statistician and
methodologist]

Most participants emphasised the importance of draw-
ing on qualitative findings to help ‘build a picture’ and
provide explanation and context for whether progression
criteria were or were not met. One CI described how
their qualitative findings conflicted with their progres-
sion criteria findings, demonstrating the value to this re-
searcher of conducting qualitative research within their
pilot trial.

The intervention was obviously not quite right. And
the progression criteria didn’t pick that up, actu-
ally.[...] T had never really thought about that, actu-
ally, but progression criteria alone wouldn’t have
picked that up if we hadn’t done the qualitative
work. [P028; CI]
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Some trial statisticians suggested that qualitative inter-
pretations of feasibility might be more appropriate than
relying on the progression criteria when interpreting the
pilot trial findings, since there are lots of ‘contextual fac-
tors’ that do not easily fit into simple metrics.

So I'm going to say something you wouldn’t expect
a statistician to say, I think it’s very hard to quantify
what you learn from a pilot study. And there’s a lot
of contextual factors that don’t equate neatly into
usual metrics. [P029; Trial Statistician]

Many participants described team continuity and con-
tinued enthusiasm were important drivers of progres-
sion. Researchers expressed that maintaining enthusiasm
can be challenging, particularly during the pause be-
tween the pilot and definitive RCT. Some ClIs described
losing trial managers to other studies, and other Cls de-
scribed expectations that they return to clinical work fol-
lowing fellowships. These external pressures and
competing priorities can result in changes to the re-
search team and mean that the people knowledge and en-
thusiasm developed throughout the pilot trial is lost.

The people on the study are the clinical people, and
if you have a gap your trial manager leaves and so
on, and you're starting again a little bit. There’s a
bit of knowledge but it’s mainly people knowledge I
would say. [P018; CI]

As discussed previously in the third theme, multi-
stakeholder involvement in progression decision-making
was also crucial but presented complex challenges in
practice.

Theme 6: Progression of external randomised pilot
trials—funding considerations and constraints
Researchers described funding-related challenges for
pilot trials and their progression. Conducting pilot trials
on limited budgets, an inability to obtain further fund-
ing, and the length of time associated with obtaining fur-
ther funding can compromise the pilot trial progression.

Many researchers shared that limited funding can
mean that delivering pilot trials to budget can come at a
cost to trial design. As described in theme three, partici-
pants value a multi-stakeholder approach to setting their
progression criteria, yet participants who had trial over-
sight roles described that covering the costs of pilot trial
personnel and support, such as a CTU, qualitative re-
searcher or health economist within their budget was
challenging.

It’s harder for CTUs to support RfPB now because
the funding is so small, and the funding threshold
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hasn’t gone up in light of salaries going up and
every other inflation so we are increasingly having
to turn investigators away and say we can’t work on
the RfPB because you basically can’t afford a CTU
or if we're doing it were doing it at a loss and then
that becomes unsustainable. [P010; Trial Manager]

Some researchers described delivering pilot trials on a
‘shoestring’ budget with the pilot trial design ‘dictated by
the cost-constraints’. Some Cls described that including
the cost of an embedded qualitative research study within
their pilot trial was challenging, even though as described
in theme four, many researchers perceived qualitative
findings to be an important consideration of pilot trial
progression. One trial methodologist described using
short-term outcomes in their pilot trial even though long-
term outcomes were planned for the full trial because it
was ‘probably too expensive to do a 12-month follow-up’.

As described in theme 1, some participants considered
further funding to be their ultimate progression criteria,
and many described challenges with obtaining further
funding following their pilot trial, even if all progression
criteria were met. One trial statistician offered a poten-
tial reason for this problem, stating from their perspec-
tive there seemed to be more funding available for
external pilot trials than for definitive trials:

I'm not saying it’s causal, but I think the way that
funding mechanisms are set up does incentivise cer-
tain types of research behaviour. Researchers are a
little bit chase-the-money. And RfPB and CSO in
Scotland and their funding envelopes have set up a
situation where it’s quite acceptable and lucrative to
apply for external pilots on a regular basis [...].
There is a supply and demand issue that there’s
probably more demand for funding successful exter-
nal pilots than there might be funding to do defini-
tive trials. So, there’s a bottleneck. [P025; Trial
statistician and senior researcher]

This conflict between feasibility and progression can
result in research waste. One CI described their frustra-
tion with this situation:

You can do a brilliant pilot study and everything
goes absolutely to plan; you recruit, you show likely
effectiveness and cost effectiveness and it still
doesn’t get funded for the full study. So, this is a big
disappointment. [P031; CI]

Many researchers described facing significant delays
between pilot and definitive trial whilst they published
their pilot trial findings and prepared a definitive trial
funding application. Researchers considered the amount
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of time that an external pilot trial adds to the research
pathway to be a limitation, as researchers move on to
other things and the healthcare landscape swiftly
changes:

I do think it presents a barrier and I think there’s a
risk that you end up in a sort of no-man’s land and
then, as is the nature of research, you get swept
away with other things. [P032; Trial methodologist]

One CI said that as they approach the end of their
career, they no longer have the time to do an exter-
nal pilot and full trial and would now opt to do an
internal pilot trial to speed up the research process.

To avoid this scenario, some researchers expressed
that they would like a more streamlined route of pro-
gression from external pilot to definitive RCT. Some
suggested that there could be an ‘understanding’ with
funders that if the pilot trial goes well there is a good
chance that a definitive trial would be funded. Others
suggested that the funding process should be sped up
or fast tracked, so there is a shorter time frame be-
tween an external pilot finishing and definitive RCT
starting. Some described that if there were minimal
changes made during the pilot trial, there’s a benefit
to funders (as well as researchers and participants) in
allowing an external pilot trial to transition more
seamlessly into a definitive RCT, resembling the de-
sign of an internal pilot trial upon completion. Some
researchers described how in exceptional cases certain
funders had facilitated this streamlined progression,
but that this was far from the norm.

You want to be able to write it as an external that
you can go straight in and carry on. And that you
have a checkpoint and then you get the rest of the
funding. Definitely. [P026; Trial methodologist and
senior researcher]

Overarching theme—a one-size approach to progression
does not fit all

Underpinning all themes was the highly context-
dependent nature of external pilot trials. We therefore
developed the overarching theme, ‘a one-size approach
to progression does not fit all’, to illustrate this broader
understanding. We found that there is no one approach
that fits all trials, and trial teams, for the development of
the progression criteria and progression decision mak-
ing. This was illustrated by one participant who outlined
the importance of leaving some room for context:

It's not a one size fits all, so there’s always a bit of
room for a... or there needs to be some room for
context. [P031; CI]
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For many researchers, progression decisions were
based on more than meeting their progression criteria.
The progression decision was also influenced by un-
anticipated events during the pilot trial (i.e. are internal
to the pilot trial but were not pre-empted) such as chal-
lenges with delivering the intervention, qualitative re-
search findings, signals of efficacy, and factors outside
(i.e. external to) the pilot trial such changes to the set-
ting, trials competing for the same population, continu-
ity of the research team and availability of definitive trial
funding. Participants articulated a preference towards
the more flexible stop-amend-go format to progression
criteria, to accommodate the contextual nature of exter-
nal pilot trials, and acknowledge that progression
decision-making is ‘not black and white’.

The members of the pilot trial research teams can also
have different views on the importance of the progres-
sion criteria when interpreting pilot trial findings. This
can mean that reaching a conclusion about feasibility
that all researchers agree on can be challenging, as ‘feasi-
bility’ of the same pilot trial may be interpreted differ-
ently by stakeholders who value the progression criteria
to different extents. Some researchers described that ul-
timately progression is dependent on ‘whether you can
make a credible case to your funder that they should in-
vest in this next stage’. However, researchers shared var-
ied experiences to indicate that there is no guarantee
that meeting all progression criteria will result in a suc-
cessful funding award, implying that external factors
exist within the wider funding landscape that also have a
bearing on pilot trial progression.

Discussion

Summary of findings

This study presents key stakeholders’ experiences and
perspectives of making progression decisions following
external randomised pilot trials, and how progression
criteria inform these decisions. Researchers had mixed
perceptions of the value of the progression criteria and
described varied ways in which they had been developed.
Researchers suggested that a multi-stakeholder approach
to setting progression criteria and making progression
decisions can help avoid biases. However, researchers
described several other factors that informed their pro-
gression decisions. These include looking for signals of
efficacy, qualitative interpretations of feasibility, continu-
ation of the research team and enthusiasm for the
research.

For many researchers, the ultimate barrier to pilot trial
progression was whether further funding could be ob-
tained, even if all the criteria were met. We developed
an overarching theme to encompass our findings: a one-
size approach to progression does not fit all. No two ex-
ternal pilot trials are the same, nor is the context in
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which they are implemented. Our findings highlight
some of the contextual considerations, e.g. around re-
search funding, trial teams and enthusiasm for the re-
search, which can present both facilitators and barriers
to pilot trial progression.

Findings in context

Many recommendations proposed by Avery et al
(2017) for using progression criteria in internal pilot
trials [2] were also followed for external pilot trials,
including the stop-amend-go approach and striking a
balance between flexibility and firmness. However,
some were not met as easily, for example, the agree-
ing and assessing criteria with an independent over-
sight committee. Researchers highlighted a lack of
knowledge on how they should be developing their
progression criteria, who should be involved and how
best to do so. Many suggested that more guidance
and resources would be beneficial to address this.
Our research also highlighted inconsistencies between
researcher and PPI representative experiences. Re-
searchers were conflicted on whether, and how, to in-
volve PPI in key decisions, with many suggesting that
they are involved through their roles on TMGs and
TSCs. However, PPI representatives rarely reported
their perspectives on how they had contributed to
these discussions. Future research could explore in
more detail the role of PPI in external pilot trials.

The CONSORT extension to randomised pilot and
feasibility trials [19] states that researchers should report
‘if applicable, prespecified criteria used to judge whether,
or how, to proceed with future definitive trial’ (Item 6c).
This suggests that there might be instances where the
progression criteria are not applicable, but the circum-
stances for this are unclear. We found that some re-
searchers considered the progression criteria to not be
applicable where they were not informed by existing
data. Others considered criteria to be altogether more
applicable to internal pilot trials where meeting them
would almost certainly result in progression to the main
RCT phase, for which funding had already been
awarded. Whereas for external pilot trials meeting the
progression criteria do not necessarily guarantee pro-
gression, for which funding is often the ultimate barrier.
This supports previous research which identified the po-
tential for wasted resources and opportunities where
feasibility studies that were considered to be feasible do
not proceed to future research [20]. This begs the ques-
tion: are we doing too many external randomised pilot
trials?

Many researchers emphasised the benefit of doing
qualitative research in pilot trials and considering
qualitative findings when making progression deci-
sions, including drawing on their own experiences
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and lessons learned from doing the pilot trial. This is
in line with previous guidance to identify and ap-
praise potential solutions to problems that were faced
during the pilot trial, to facilitate transparent
decision-making [21]. O’Cathain et al. outline a num-
ber of questions that feasibility studies might have
that could be met using qualitative research methods
[22]. Yet, a previous meta-epidemiological study found
that researchers do not often include qualitative re-
search methods in their pilot trial design [23]. Our
findings suggest that this could often be due to the
challenges of embedding qualitative research in pilot
trials with limited funding.

Strengths and limitations

A Kkey strength of this study is the inclusion of a diverse
sample of participants with a broad range of skills and
experiences. A limitation is that we only included partic-
ipants who were based in the UK and have not explored
whether there are international differences in approaches
to progression criteria and progression decision-making.
A further limitation is that we were unable to fully ex-
plore the role of PPI in pilot trials. We also did not seek
PPI involvement in the design of this study, and in hind-
sight, PPI review of the PPI interview schedule would
have been valuable. PPI representatives were particularly
difficult to sample, and so we suggest that the views and
experiences of PPI representatives in external pilot trials
are an area for further research which would require
more time and focused attention.

Future research and interim recommendations
Pre-specified progression criteria aim to avoid bias and
promote transparent pilot trial progression decision-
making so that pilot trials only progress where a future
trial is truly considered feasible. Although the progres-
sion criteria for external pilot trials are required by some
research funders [24] and their reporting in pilot trial
publications is encouraged [19], our findings highlight
the need to develop clear evidence-based recommenda-
tions for researchers for determining pilot trial
feasibility.

Based on these findings, we suggest researchers
think about the progression criteria from the earliest
opportunity and consider what is appropriate for
their specific pilot trial in its specific context given
the feasibility objectives. Researchers should have
some rationale or justification for their choice of
progression criteria, e.g. findings of related research
studies, clinical observations or audit. We encourage
innovative ways of thinking about the progression
criteria as a method of feasibility assessment, for ex-
ample, how best to integrate qualitative research
findings. Our findings have identified the benefit of
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engaging various stakeholders in discussions around
the progression criteria, including wider trial teams,
PPI representatives, clinical colleagues (particularly
those who will be implementing the trial), funders
and seeking the input of Research Design Services.
Future development of resources to explain what the
progression criteria are, why they are important and
best practices for developing the progression criteria
(such as who to engage and how) would facilitate
these discussions. Finally, we encourage researchers
to recognise that feasibility and progression are two
separate decisions. Pilot trials might be feasible but
might not progress, yet these contextual consider-
ations that underpin progression decisions might go
undocumented and unreported. The best way to ad-
dress this is an important question that requires fur-
ther consideration.

Conclusions

A one-size approach does not fit all when it comes to
the progression criteria and progression decision-
making, due to the unique uncertainties and unique
contexts of individual pilot trials and the settings in
which they are implemented. Participants reported
differing views and processes in how the progression
criteria were developed. This could result in setting
inappropriate progression criteria that are biased by
personal interests of key stakeholders or reusing cri-
teria from other trials without careful consideration
of their applicability.

Our findings also highlight the preference amongst
some researchers towards qualitative interpretations of
feasibility, drawing on lessons learned and experience
from doing the pilot trial itself. This could indicate that
the shift towards framing pilot trial findings around for-
mal prespecified progression criteria restricts how re-
searchers consider, interpret and determine feasibility,
with an increased focus on addressing anticipated prob-
lems and less learning from unanticipated challenges
faced. Signals of efficacy, qualitative findings, continu-
ation of the research team, enthusiasm for the trial and
stakeholders’ perspectives can also inform progression
decision-making, with the key factor being the availabil-
ity of funding for a future definitive trial.
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