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Surgical wounds healing by Secondary G

Intention-2 Trial: outcomes and learning
from the internal pilot phase and main trial

Catherine Arundel” ®, Sabeen Zahra', lan Chetter*#, on behalf of the SWHSI-2 Trial Investigators and Site
investigators

Abstract

Background Randomised controlled trials are the most rigorous way of investigating the effectiveness

of intervention(s) in healthcare settings. During their conduct, trials often run into challenges which if not overcome
can lead to significant research waste. Inclusion of a pilot phase provides a way to evaluate elements such as recruit-
ment rate, site set-up and participant follow-up and to address any difficulties early in the trial. The number of tri-

als including a pilot phase is increasing; however, findings are rarely shared in detail, meaning relevant information
and learning may not benefit the wider research community. We aimed to report the learning from the SWHSI-2
internal pilot phase, to inform internal pilot trial design and conduct and to also share the subsequent learnings
from the main trial phase.

Methods The design and outcomes of the 6-month internal pilot phase were embedded within the surgical wounds
healing by secondary intention trial. The internal pilot phase assessed site set-up, participant randomisation, interven-
tion delivery and follow-up rates using a pre-specified grading. Details of the impact of the pilot phase on, and sub-
sequent changes to, the main trial phase are also presented. We highlighted the challenges faced during the study
and detail strategies that were included to minimise or mitigate these.

Results The trial achieved satisfactory site set-up and intervention delivery levels; however, recruitment and follow-
up rates were lower than anticipated. Approval was received from the funder to proceed to the main trial. Following
the pilot phase, and continually during the main trial phase, processes and documentation were reviewed, revised
and evaluated to mitigate challenges observed in relation to site engagement, participant recruitment and outcome
data collection.

Conclusion Inclusion of an internal pilot enabled early identification of recruitment and retention challenges

with a comprehensive suite of interventions subsequently introduced to mitigate these. There was a successful
main trial. The findings from this pilot phase add to the evidence base on the design and evaluation of internal pilot
phases of a RCT. Future studies including an internal pilot phase should be encouraged to report their experiences
for the benefit of others.

Trial registration ISRCTN26277546. Prospectively registered 25 March 2019, https.//www.isrctn.com/ISRCTN26277546

Keywords Surgical wounds, Negative pressure wound therapy, Secondary intention, Wound healing, Internal pilot,
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Background

Randomised controlled trials (RCTs) are the most robust
methodology for evaluating effectiveness of healthcare
treatments and interventions. These are often complex
studies, and their success is dependent on several factors
including the operationalisation of trial processes, inter-
vention delivery as planned and successful recruitment
and retention of sites and participants [1-5]. If RCTs
run into challenges that prevent them from coming to
fruition, this can lead to significant research waste [6, 7].
Approaches that facilitate the identification, minimisa-
tion and mitigation of difficulties early in RCTs can there-
fore be beneficial for the ultimate success of the main
trial. One such approach includes an initial pilot phase.

Various definitions of pilot studies have been reported
[8-10]. The most common accepted definition is a
smaller version of the larger study with a focus on trial
process uncertainties, e.g. recruitment, retention, inter-
vention delivery and over intervention effectiveness [11-
13]. Pilot trials can be ‘external’ where outcome data are
not included in the main trial analyses or ‘internal’ where
a pilot phase is nested in the main trial, and its data con-
tribute to the overall main trial results. Compared with
external pilots, internal pilots have the advantage of effi-
ciency, thus preventing further research waste [14].

The National Institute for Health and Care Research
(NIHR), one of the main healthcare funders in the UK,
often mandates inclusion of an internal pilot phase in
commissioned funding briefs for definitive RCTs. Pro-
gression criteria (criteria which need to be met in order
to proceed to the main trial), agreed during the appli-
cation stage, often include the average recruitment rate
per site per month, number of sites opened and the total
number of participants recruited as a minimum [15].

As a result, the number of RCTs including internal
pilots is increasing; however, their findings are rarely dis-
seminated [10, 16], despite previous research encourag-
ing the systematic reporting of the design, results and
evaluation of internal pilot trials [14]. Some information
from a pilot trial will be condition or intervention spe-
cific; however, there is also likely valuable information
with relevance to RCTs more broadly, relating, for exam-
ple, to recruitment or retention processes, randomisa-
tion or data collection methods which may be applicable
to RCTs overall and so would be of benefit to the wider
research community [17]. The dissemination of pilot trial
results is also important from an ethical perspective; all
clinical research, including internal pilots, carry a risk
to participants, and hence, as with full trial results, it is
important that this information is shared [18].

The National Institute for Health Research (NIHR)
funded Surgical Wounds Healing by Secondary Inten-
tion-2 Trial (SWHSI-2) [19], and a multicentre two-arm
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parallel group RCT, including an internal pilot phase, was
designed to assess the clinical and cost-effectiveness of
wound care dressings (negative pressure wound therapy
vs usual care) for the treatment of open surgical wounds
healing by secondary intention. Healing of wounds by
secondary intention is common [20] and occurs when
either closure of a wound after surgery is not possible
or a closed wound breaks down and reopens. In such
instances, wounds may be left open to heal through
formulation of granulation tissue from the bottom up.
Standard wound dressings are widely used to protect the
wound during healing. Negative pressure wound therapy
is an alternative dressing which uses a controlled vac-
uum, which is thought to promote wound healing [21].
The SWHSI-2 trial was designed to evaluate the clini-
cal and cost-effectiveness of NPWT as a treatment for
SWHSI. The study planned to recruit 696 participants
with a SWHSI from UK hospitals and community NHS
Trusts, across a 24-month recruitment period, and ran-
domise them to either NPWT or usual care. Participants
were followed up for 12 months from randomisation. The
trial results will be reported separately.

Given the recommendation for the reporting of
internal pilot phases, the design and outcomes of the
SWHSI-2 pilot phase and subsequent design changes are
presented here. Further changes made to the study dur-
ing the subsequent main trial phase in response to fur-
ther challenges are also detailed. The aim is to add to the
limited evidence base of reporting internal pilot phases
and help to support continued and successful conduct of
trials across the research community.

SWHSI-2 internal pilot phase

SWHSI-2 included a 6-month internal pilot (01 May
2019 to 31 October 2019) to assess site set-up and ran-
domisation, intervention delivery and follow-up rates.
A pre-specified traffic light grading system during the
pilot phase determined whether the trial should stop
(red), continue with modification (amber) or continue
unchanged (green) at the end of this phase. These criteria
were agreed through discussion with the funder (NIHR)
and the Trial Management Group (TMG). The pilot cri-
teria were assessed at the end of the internal pilot phase,
with final review including additional activity occurring
up to 03.01.2020. Performance against the prespecified
criteria is summarised in Table 1.

When reviewing the outcomes at the end of the
6-month pilot phase, several key factors related to the
amber and red ratings were identified (randomisation
and follow-up, respectively). For recruitment, these fac-
tors included delays in the set-up and receipt of approv-
als to enable opening initial research sites. This occurred
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Table 1 SWHSI-2 pilot criteria and performance
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Criteria

Status

Set up at least 10 sites
Randomise 100 participants
Intervention delivery within 48 h

Non-response rate to postal follow-up for secondary out-
come data (3 months)

Green >80%
Amber 60-80%
Red <60%

Green <15%
Amber 15-20%
Red >20%

Green — 120%, 12 sites opened to recruitment
Amber — 63%, 63 participants recruited

Green — 96%, 26 participants received inter-
vention within 48 h (of 27 recruited to interven-
tion)

Red — 38%

for two sites that had not been open for sufficient time to
contribute to recruitment, and a further three sites were
open but yet to commence recruitment. While recruit-
ment rate per site per month was not a pre-specified pilot
criterion, this was also reviewed by the TMG. When the
recruitment rate per site was adjusted to include only
those sites which had recruited at least one participant
(n=7), the average recruitment rate by site per month
rose from 1.08 to 1.83.

The red rating for response rate to follow-up resulted
from poor response rates to postal questionnaires sent
at 3 months following randomisation to collect patient-
reported outcomes (wound infection, quality of life,
wound-related pain and resource use). It is however
important to note that of the 63 participants randomised
into the trial by the end of the pilot phase, only a small
number of participants (n= 21, 33%) had reached and
had sufficient time to receive and respond to the 3-month
follow-up. Of the 21 participants, 13 had provided a
response (62%). The primary outcome for the study
(time to wound healing) was not collected using postal
questionnaires but was instead collected during weekly
telephone follow-up with participants. While primary
outcome rate was not a pre-specified pilot criterion,
when reviewed by the TMG, it was noted that there was
also no missing time to healing data for participants ran-
domised at that time, resulting in a green rating for the
primary outcome.

The SWHSI-2 pilot phase data was reviewed by the
Trial Steering (TSC) and Data Monitoring Commit-
tees (DMC), with no major concerns raised about study
progress, and hence, both committees were agreeable to
the study progressing to the main trial phase. Following
submission of the pilot phase report to the funder (NIHR
HTA), approval was obtained for the study to continue
progress to the main trial. The main trial period fol-
lowed directly from the end of the pilot phase. Due to
lower than anticipated recruitment, and the impacts of
the COVID-19 pandemic, the study was subsequently
extended by 20 months and so ran until 13 January 2024

(recruitment until 13 January 2023, last patient visit 13
January 2024).

End of pilot phase design changes

Following TMG review of the internal pilot phase data,
several changes were made to the study to maximise
recruitment and retention. The TMG, TSC and DMC
were supportive of the changes being made.

1) Additional sites

As a result of the pilot phase findings, an immediate
change to the SWHSI-2 study was an increase in the
number of planned recruiting sites to maximise recruit-
ment. Twenty sites were originally proposed; how-
ever, following the pilot, addition of four further sites
was initially proposed. Ultimately, a total of 29 sites (an
additional 9 from that originally planned) were set up
to address the shortfall in observed recruitment. The
additional sites included sites in Scotland, Wales, and
ethnically diverse areas of England to facilitate diversi-
fication of recruitment locations and heterogeneity of
study participants. By 04.07.2022, all sites were opened to
recruitment for the study which provided a minimum of
6 months for all sites to recruit to the study.

2) Site engagement

From October 2019 (6 months into recruitment), bi-
monthly site investigator meetings were arranged to
share best practices, to solve recruitment or retention
problems and to share relevant information either relat-
ing to the trial or emerging evidence in relation to the
study intervention (NPWT) or open surgical wounds.
The meetings also facilitated a routine platform on which
to remind sites about the importance of both the study
and ensuring treatment equipoise for recruitment.

All members of the research team at each participating
site were invited to attend the meetings which were held
remotely using video-conference technology. During the
study, 23 meetings were held. Primarily attendees were
the research or clinical nurses involved in delivering the
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study locally; however, some principal investigators (sur-
geons) also attended.

3) Participant engagement

Despite the difficulties with trial recruitment and reten-
tion [1-5], evidence to support trial processes remains
limited [22]. In February 2020 (10 months into recruit-
ment), two Studies Within A Trial (SWATs) were
included in SWHSI-2 to evaluate methods to improve
recruitment and retention: an infographic presentation
of the participant information sheet vs no infographic at
recruitment (SWAT 1) and a postal thank you card or no
thank you card during follow-up (SWAT 2).

4) Wound assessments

A face-to-face assessment of surgical site infection was
planned at 3 months; however, within a month of study
recruitment commencing, difficulties were noted in
facilitating participant attendance for this visit. This
assessment was therefore removed from the study, but a
retrospective infection assessment was retained as part of
the post healing assessment visit.

Due to difficulty experienced in facilitating three face-
to-face visits following healing, the number of face-to-
face visits (including wound photography) was reduced
to 1. The remaining two healing visits were completed by
telephone call to ensure healing remained confirmed.

Study participants were also asked to take and return
an image of their healed wound using guidance devel-
oped in conjunction with the SWHSI-2 patient advisory
group. This approach helped the study to obtain healing
photography from study participants who were unable to
attend in person for any reason.

Further design changes made during the SWHSI-2 main
trial

Further changes were also made to the study during the
subsequent main trial phase in response to further chal-
lenges. These are detailed below to provide valuable
learning on trial design and conduct and to add to the
limited evidence base of strategies for successful conduct
of trials across the research community. The TMG, TSC
and DMC were supportive of the changes being made.

Study design and process changes during the COVID-19
pandemic

SWHSI-2 recruitment was paused for 5 months (March
to July 2020), in agreement with the sponsor and the
funder, due to the COVID-19 pandemic. Prior to recom-
mencing recruitment, key study components were
assessed with each site: availability of staff to support the
study, elective surgeries recommenced, study treatments
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available, anticipated restart date and local COVID-19
policies. Reconfirmation of local R&D capacity and capa-
bility approval was required before the site recommenced
recruitment.

To support study delivery, while adhering to ongoing
COVID-19 restrictions and impacts, the following four
further changes were made to the study to both sup-
port recommencement of activity and to minimise the
impacts of the pause on the overall study timelines:

1. Remote site set up

Initially, prior to the COVID-19 pandemic, face-to-face
on-site training with the local study team was used to
maximise engagement and to balance equipoise issues.
Subsequently, as the study un-paused to recruitment,
following lifting of pandemic restrictions, site set-up
also recommenced. Previous research has suggested that
remote meetings with sites do not adversely affect study
set-up and site activities [23], and given this and the
ongoing restrictions in place across the UK, the decision
was made to move to remote site set-up. Video call ses-
sions, via Zoom or MS Teams, were arranged with staff at
sites to deliver the same training as delivered face to face.
The study team felt that remote site setup method was
an efficient and less costly way of delivering site training,
and so this continued for the remainder of the study. Fur-
ther research is however required to verify the effective-
ness of remote versus on site initiation visits.

2. Increasing participant recruitment

Due to COVID-19 pressures, many nonurgent or
planned surgical procedures were postponed resulting in
a backlog of surgeries. The recommencement of surger-
ies across the NHS afforded an opportunity to maximise
study recruitment as sites aimed to reduce surgery wait-
ing times. Reopening of sites was therefore planned to
be timed with routine activities recommencing to enable
this opportunity to be maximised.

3. Coordinating centre support

The COVID-19 pandemic impacted on NHS staffing
capacity given increased absences due to sickness and
redeployment of staff to treat COVID-19 patients and/or
to support prioritised COVID-19-related research. The
SWHSI-2 coordinating centre team (York Trials Unit)
therefore undertook weekly telephone assessments for
recruiting sites where necessary to ensure continued data
collection during this time. Due to the pause in site set-
up and recruitment activity across trials during this time,
this afforded the team capacity to undertake these weekly
assessments. The team followed local standard operating
procedures for the completion of these visits, developed
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because of the move to remote working due to pandemic
restrictions. Any clinical concerns were fed back to the
participating site for further action.

4. Participant follow-up strategies

COVID-19 restrictions further precluded hospital
attendance by study participants, and so the post-heal-
ing process was further amended in October 2020 (18
months into recruitment) to allow sites to undertake
healing confirmation using NHS-approved video call
technology, taking a screenshot of the healed wound dur-
ing the call. To our knowledge, however, this approach
was not used by any sites within the study.

The low response rate to follow up questionnaires
observed in the pilot remained an issue for SWHSI-2
potentially due to participants being followed up for
some time following wound healing. Therefore, further
retention strategies were also introduced in October
2020 to try and improve response rates:

+ A pen was included with each postal follow-up ques-
tionnaire, given evidence of increased retention of
approximately 2% with this intervention [24].

A study newsletter was also developed and sent to
participants 2 weeks before their 6-month follow-up
questionnaire given this has previously been found to
increase response rates [25]. This provided an update
on study progress and encouraged participants to
complete and return questionnaires.

Response rates to postal follow-up questionnaires
increased by 13% (month 3), 18% (month 6) and 8%
(month 12). Change in response rate was calculated
as the difference in number of completed responses,
of those due and anticipated, between study green
light and intervention implantation compared with
the number of completed responses, of those due and
anticipated, following intervention administration
until the end of study follow up. Caution must how-
ever be taken in the interpretation of these changes
to follow up rates given the inclusion of multiple
concurrent strategies intended to improve response
rates.

+ A follow-up call to participants, by the trial coor-
dinating centre (York Trials Unit), who had not
responded to their initial or reminder questionnaire
mailings was initiated. Where participants were will-
ing, the questionnaire was completed during the tel-
ephone call. Implementing this strategy enabled the
collection of data from 59%, 39% and 33% of non-
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responders at the 3-, 6- and 12-month time points,
respectively.

+ Monthly email reminders to sites were implemented
in February 2021 (approximately halfway through
recruitment), to encourage sites to use the weekly
assessment telephone contact to remind and encour-
age study participants to complete and return their
postal questionnaires.

Study design and process changes (not related
to the COVID-19 pandemic)
1. Consent process In accordance with Good Clinical
Practice [26], participants were required to provide writ-
ten informed consent prior to study participation.
Originally, consent was to be taken by a research nurse
or clinician; however, some sites reported that health
care assistants also took informed consent on other stud-
ies, and that the restriction was limiting the ability to
approach and consent all eligible and willing patients.
The protocol was amended, 2 years after the start of
recruitment, to allow consent to be obtained by any suit-
ably qualified and experienced delegated member of
research team (as agreed with local R&D and the study
sponsor) which facilitated a more efficient recruitment
process at some sites.

2. Follow-up questionnaire changes The low response
rates to postal follow-up questionnaires observed in the
pilot phase continued to persist as the study progressed.
To try and improve this, several changes were introduced.

Following review by the SWHSI-2 patient advisory
group, changes were made to the cover letter used to
accompany follow-up questionnaires in October 2021
(approximately 2 years into follow-up). The changes
aimed to remind participants of the importance of com-
pleting the questionnaires and provided guidance on how
to complete the questionnaires depending on the par-
ticipants current wound status (e.g. healed months previ-
ously, healed recently, wound amputated).

Anecdotal evidence, based on participants in
response to data collection telephone calls, suggested
that some participants felt that they did not need to
complete the questionnaire(s) following healing of
their SWHSI. Therefore, approximately 3 years into
the study follow-up period (October 2022), changes
were made to the 3-, 6-, and 12-month questionnaires
to place the EQ-5D-5L quality-of-life questionnaire at
the start of the booklet given this was relevant for all
participants to complete irrespective of healing status.
Collection of healthcare resources followed the EQ-
5D-5L, with revisions made to focus on NHS resources
only (e.g. removal of questions regarding private
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healthcare). Questionnaires relating to wound infection
and wound pain came at the end of the 3-month book-
let and were removed from the 6- and 12-month book-
lets as these measures were irrelevant for participants
whose wounds had healed before this assessment point.
Change in response rate was analysed in the same way
as for the pen and newsletter interventions. The imple-
mentation of the revised questionnaires appeared to
increase response rates by 7%, 16% and 7% at 3, 6 and
12 months, respectively.

A month later, a compliments slip was also introduced
to further remind participants of the importance of com-
pleting and returning the questionnaires and to offer
options for completion by telephone if preferred. There
was no evidence that this further improved questionnaire
response rates.

To maximise the collection of primary outcome data
(time to wound healing), an additional, site-completed,
questionnaire was included in the study in April 2020 (1
year into study follow-up) to collect healing information
from participants who withdrew from clinical follow-up
but consented to access to healthcare records to confirm
wound healing. This questionnaire was further modified
in June 2022 (18 months from the end of follow-up) to
collect healing status information for active participants
as well as those withdrawn but consenting to healthcare
records access.

Some strategies appear to show an increase or no
change in response rates; however, caution must be taken
in interpretation given the inclusion of multiple concur-
rent strategies intended to improve response rates.

3. Site engagement A range of strategies to promote site
engagement with the study were introduced at various
points as the study progressed.

+ In March 2022 (10 months before the end of recruit-
ment), a letter from the SWHSI-2 chief investigator
was also circulated to surgeons at participating sites
to reinforce the importance of equipoise, noting how
the support of the clinical community was crucial
to the study being able to build robust evidence on
intervention effectiveness.

To supplement this, a clinician infographic was also
developed for sites to display in relevant locations as
a reminder that the study remained ongoing at the
site.

Average monthly recruitment in the 3 months prior
to this intervention was 22 participants per month.
Average recruitment between March 2022 and May
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2022 (3 months from strategy implementation)
dropped slightly to 20 participants per month.

One-on-one remote meetings with all participating
sites were undertaken in September 2022 to maxim-
ise recruitment activity in the final four months of
the study. Recruitment barriers and facilitators, local
study support, documentation queries and central
support requirements were discussed which ena-
bled the coordinating centre to target appropriate
and timely support to sites to facilitate and expedite
recruitment. Average monthly recruitment in the 3
months prior to this intervention was 22 participants
per month. Average recruitment between September
2022 and November 2022 (3 months from strategy
implementation) increased to 24 participants per
month.

+ A site-specific newsletter was developed and imple-
mented in December 2021 (approximately a year
before recruitment ended) for routine circulation
to sites to provide an update on recruitment (both
overall and at site) and to reinforce the importance of
recruiting to the trial. Average monthly recruitment
in the 3 months prior to this intervention was 19 par-
ticipants per month. Average recruitment between
December 2021 and February 2022 (3 months from
strategy implementation) increased to 22 partici-
pants per month.

+ In the final 2 months of the study recruitment period,
a competitive recruitment competition was intro-
duced across sites. This appeared to improve recruit-
ment at some sites.

Discussion

The SWHSI-2 trial internal pilot phase was crucial in
identifying and minimising recruitment and retention
difficulties observed early in the trial. Impacts of the
COVID-19 pandemic resulted in prompt identification of
efficient methods to facilitate continued study conduct.
The range of interventions and changes implemented
affords learning for both future trials in similar popula-
tions or using similar interventions and for trials overall
[17].

Equipoise imbalance was a key recruitment barrier,
arising largely due to the intervention (NPWT) being
widely used in the NHS despite limited evidence of effec-
tiveness. Critical assessment of site equipoise from the
outset was key to minimising or mitigating this. Studies
evaluating widely used interventions with limited effec-
tiveness evidence may therefore benefit from adopting a
similar approach.
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Continuous peer-to-peer support was crucial in mini-
mising equipoise imbalances throughout the trial with
the added benefit of continued study promotion and site
engagement. Across the range of interventions used, the
central coordinating team worked agilely to adapt to the
needs of each participating site. Trialists should therefore
consider a range of interventions to maximise engage-
ment, and tailor these, where necessary.

Where subjective outcomes (e.g. wound healing) are
used, additional objective outcome assessment (such as
photographic assessment) is recommended [27]. Fol-
lowing image quality issues in a previous study [28, 29],
a robust procedure was implemented for SWHSI-2. We
do not report here the impacts of this procedure on the
results of the blinded outcome assessment, given this will
be reported separately. Studies using subjective outcomes
should consider similar robust processes, and we recom-
mend these are piloted before use.

Participants disengaging with the study following wound
healing (primary outcome) resulted in patient-reported
outcome response rates being lower than anticipated.
Consideration should therefore be given to prioritising
key secondary outcomes (e.g. EQ-5D-5L for cost-effective-
ness) and providing a range of data collection methods to
maximise data collection. The input of patient and public
members to these discussions is likely to be helpful.

Finally, internal pilot phase progression criteria should
be meaningful for the associated study. The SWHSI-2
pilot phase progression criteria used ‘red (stop), ‘amber
(review)” and ‘green (go); the details of which were agreed
with the funder (NIHR) during the application stage. This
approach follows previously recommended guidance [14]
and is an approach which has been increasingly used in
trials [30].. The SWHSI-2 pilot phase criteria included
the follow-up rate for postal questionnaires as a criterion.
Given the time to event primary outcome was not postal
questionnaire based on reflection, this may not have
been the most appropriate criterion; however, its inclu-
sion did afford the opportunity to implement strategies to
improve secondary outcome data collection.

Strengths/limitations

As recommended by Avery et al, [14] we report the
design and outcomes of the SWHSI-2 internal pilot phase,
and further changes were made during the main trial
phase. This adds to the current, limited evidence base
regarding pilot trial conduct [10, 16]. Previous pilot phase
publications often report only the quantitative analysis of
the pilot phase. We have however focussed on the strate-
gies used and the justifications for these to provide useful
information for trialists and research stakeholders [17].
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This was a retrospective review of the study conducted,
and so reporting may be limited given that the activities
were not recorded in a structured manner at the time
of implementation. Routine funder progress reporting,
which documented the strategies used, however mini-
mised this limitation. Studies may therefore benefit from
maintaining a structured log of changes made to enable
continued evaluation of study processes.

A number of the strategies implemented do not have
definitive evidence for their effectiveness, e.g. partici-
pant newsletters and site incentives [31, 32], and we did
not robustly evaluate these strategies. The changes in
recruitment or retention rates following intervention
implementation however suggest that interventions may
have had a positive direction of effect; however, as sev-
eral interventions were embedded into the study at the
same time (e.g. pens and newsletters), it is not possible
to determine individual intervention effectiveness, and
so caution must be taken in interpretation of the changes
in response rates. Additional robust evaluation of strate-
gies, using randomised study within a trial methodology,
is therefore recommended.

Conclusion

Including a comprehensive suite of interventions to
improve recruitment and retention and being agile to
the changing barriers and facilitators of a study can be
critical to the successful delivery of a RCT. The learning
here adds to the limited evidence base on the design and
evaluation of internal pilot phases of a RCT, and future
studies including an internal pilot phase should also be
encouraged to report their experiences for the benefit of
others.
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