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METHODOLOGY
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Abstract 

Background:  As a pragmatic randomised timing-of-birth trial, WILL adapted its trial procedures in response to the 
COVID-19 pandemic. These are reviewed here to inform post-pandemic trial methodology.

Methods:  The trial (internal pilot) paused in March 2020, re-opened in July 2020, and is currently recruiting in 37 UK 
NHS consultant-led maternity units. We evaluated pandemic adaptations made to WILL processes and surveyed sites 
for their views of these changes (20 sites, videoconference).

Results:  Despite 88% of sites favouring an electronic investigator site file (ISF), information technology require-
ments and clinical trial unit (CTU) operating procedures mandated the ongoing use of paper ISFs; site start-up delays 
resulted from restricted access to the CTU. Site initiation visits (SIVs) were conducted remotely; 50% of sites preferred 
remote SIVs and 44% felt that it was trial-dependent, while few preferred SIVs in-person as standard procedure. The 
Central team felt remote SIVs provided scheduling and attendance flexibility (for sites and trial staff ), the option of 
recording discussions for missing or future staff, improved efficiency by having multiple sites attend, and time and 
cost savings; the negative impact on rapport-building and interaction was partially mitigated over time with more 
familiarity with technology and new ways-of-working. Two methods of remote consent were developed and used by 
30/37 sites and for 54/156 recruits. Most (86%) sites using remote consenting felt it improved recruitment. For remote 
data monitoring (5 sites), advantages were primarily for the monitor (e.g. flexibility, no time constraints, reduced cost), 
and disadvantages primarily for the sites (e.g. document and access preparation, attendance at a follow-up meeting), 
but 81% of sites desired having the option of remote monitoring post-pandemic.

Conclusions:  COVID adaptations to WILL trial processes improved the flexibility of trial delivery, for Central and site 
staff, and participants. Flexibility to use these strategies should be retained post-pandemic.

Trial registration:  ISRCTN77258279. Registered on 05 December 2018.
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Background
The worldwide SARS-CoV-2 pandemic has changed the 
way that we conduct healthcare research. In response, 
many investigators have made ‘COVID adaptations’ that 
have allowed scientific inquiry to continue into the ques-
tions that we must ask and answer to improve healthcare 
outcomes both related and unrelated to COVID-19.

In September 2018 in the UK, the Medicines and 
Healthcare products Regulatory Agency (MHRA) [1] 
and Health Research Authority (HRA) [2] released a 
joint statement that set out the legal and ethical require-
ments in the UK for seeking and documenting consent 
for research, using electronic methods [3]. As such, pre-
pandemic, many procedures for remote trial delivery 
were in use, or approved for use, but many were not or 
had not been adapted for routine use within clinical trial 
delivery, due predominantly to the standard operating 
procedures adopted by sponsors and clinical trial units 
(CTUs), to ensure their compliance with good clinical 
practice (GCP).

It is useful to reflect on which of the many adjustments 
to trial procedures that were made or expanded in use 
during the pandemic worked well and which have not, 
to best inform our post-pandemic (‘endemic’) methods. 
These include, but are not limited to, remote and elec-
tronic consent used pre-pandemic to overcome barri-
ers to recruitment, such as remote access (addressed by 
videoconferencing and then ‘teleconsent’ [4]), or the need 
for timely intervention (such as in acute stroke when the 
legal representative is not physically present in hospital 
with the patient [5]).

The WILL trial (When to Induce Labour to Limit risk 
in pregnancy hypertension) is a United Kingdom (UK) 
multicentre, NIHR-funded, randomised controlled trial 
of timing-of-birth for women with chronic or gestational 
hypertension. We describe our COVID pandemic adap-
tations to inform post-pandemic methodology.

Methods
The WILL trial aims to investigate the clinical effective-
ness and cost-consequences of planned early-term deliv-
ery at 38 + 0 to 38 + 3  weeks’ gestation, compared with 
expectant care at term until at least 40 + 0  weeks’ gesta-
tion, in pregnant women with chronic or gestational 
hypertension that develops by 37 + 6  weeks’ gestation. 
In brief, the design is a pragmatic, parallel-group, open-
label, multicentre, randomised controlled trial (with 
an internal pilot). Included are women aged ≥ 16  years, 
with a diagnosis of chronic or gestational hypertension, 

singleton pregnancy, live fetus, gestational age of 36 + 0 to 
37 + 6 weeks, and able to give documented informed con-
sent to participate; excluded are women with a contrain-
dication to either one of the trial arms (e.g. evidence of 
pre-eclampsia), blood pressure (BP) ≥ 160 mmHg systolic 
or ≥ 110 mmHg diastolic until < 160/110 mmHg, a major 
fetal anomaly anticipated to require neonatal unit admis-
sion, or participation in another timing of the delivery 
trial. The co-primary outcomes are maternal (composite 
of poor maternal outcome until primary hospital dis-
charge home or 28 days after birth (whichever is earlier), 
defined as severe hypertension, death, or morbidity) and 
neonatal (neonatal care unit admission for ≥ 4  h, until 
primary hospital discharge home or 28  days after birth, 
whichever is earlier). The key secondary outcome is Cae-
sarean birth. The trial will recruit 1080 pregnant women 
with chronic or gestational hypertension, of which just 
over 20% have been recruited to date, from NHS consult-
ant-led maternity units (for further details, see https://​
www.​birmi​ngham.​ac.​uk/​resea​rch/​bctu/​trials/​womens/​
will/​will.​aspx).

The trial was paused on 20 March 2020, at the end of 
the internal pilot trial, when the first wave of the pan-
demic began. WILL began its main phase on 9 July 
2020 and, since then, has remained open to recruitment 
throughout subsequent COVID-19 waves. Throughout 
England and Wales, we have opened 23 new main trial 
phase sites and re-opened 18 pilot sites (of which one has 
now closed and one is paused), consented 265 women, 
and randomised 246 as of 26 November 2021. WILL has 
just exceeded its pre-COVID monthly rate of randomisa-
tion [https://​www.​birmi​ngham.​ac.​uk/​resea​rch/​bctu/​tri-
als/​womens/​WILL/​WILL.​aspx].

In this paper, we present a descriptive analysis of how 
WILL processes, including site start-up, recruitment, 
data monitoring, and other active site activities, were 
adapted during the COVID pandemic. These processes 
have not been formally evaluated. Also, we present the 
results of a site ‘slido’ survey undertaken as a polling 
option during our 16 November 2021 monthly site Zoom 
videoconference at which each site is represented by 
one individual, or two or more persons join on the same 
Zoom link.

Results
Site start‑up
Changes impacting site start-up have been seen in three 
primary areas: (i) staff redeployment to clinical care and 
COVID-19 research, with the effect that previous interest 
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in WILL participation was not as strong; (ii) the nature of 
the investigator site file (ISF) and trial management file 
(TMF); and (iii) remote retraining and site initiation vis-
its (SIVs).

Of the 18 internal pilot phase sites that re-opened, 
many reported struggling with enough staff time to sup-
port the trial, and some (N = 8) re-paused for recruit-
ment at some point. We have had 15 sites withdraw their 
pre-pandemic written expressions of interest due to staff 
redeployment or loss, with an additional 16 sites defer-
ring decisions until 2022.

We explored converting the ISF (and TMF) from paper 
to an electronic format, having considered potential 
advantages and disadvantages, the enthusiasm from our 
sites, and the fact that most of the ISF is rarely if ever 
used by sites (e.g. correspondence about submission and 
approval of amendments) (Table  1). The Birmingham 
Clinical Trial Unit’s (BCTU’s) online file-share server, 
BEAR DataShare (the BCTU’s peer-to-peer, cloud-based 
file-sharing application), did not have all of the capabili-
ties necessary to manage an electronic TMF in compli-
ance with the European Medicines Evaluation Agency 
guidance (2018). Ultimately, the significant information 
technology (IT) resource implications (including secure 
access, appropriate file storage, document change man-
agement, and version control) and costs made this unfea-
sible during the pandemic. As such, the requirement 
to have paper files in the event of an inspection led to 
continued use of the paper ISF, in line with the BCTU’s 

current standard opening procedures. Nevertheless, an 
online repository was established to facilitate ease of 
access for ISF documents, with the intention of printing 
and filing within the ISF at sites; while not a fully elec-
tronic ISF, this approach gave sites ease of access to trial 
documentation.

Preparing the paper ISF during the lockdown and 
remote working from home was problematic for the Cen-
tral team. During the lockdown, approvals were required 
to attend the CTU on-site to make up the binders and 
ship them. However, as BEAR DataShare could offer sites 
secure access to files, we provided site staff with an elec-
tronic repository of ISF documents for ease of working 
at a distance from the ISF binder, whether in the Trust or 
from home.

When WILL restarted on 9 July 2020, we moved 
directly to remotely conducting refresher training for 
pilot sites, and SIVs for new sites, to ensure that the site 
investigator and study staff understood the protocol and 
trial operational steps. While formerly offered as face-to-
face visits, we moved to offering these remotely, by Zoom 
or Teams, depending on the Trust. We conducted four 
retraining sessions (three with multiple sites) and 16 new 
SIVs (six with multiple sites).

The Central team identified a number of advantages 
of remote retraining and SIVs. If an important site team 
member could not attend a date that worked for most 
others, or if there was a sudden change of plans regard-
ing attendance near to the meeting, some of the training 

Table 1  Advantages and disadvantages of a paper vs. electronic ISF

eISF Electronic ISF, ISF Investigator site file, TMF Trial management file

Paper ISF Electronic ISF

Advantages Disadvantages Advantages Disadvantages

Visible and easy to store on shelves Only available to site staff working 
where ISF is stored

Accessible by all site staff with an 
electronic device connected to a 
secure network

Requires a separate storage system

Easier to browse and check if some-
thing is missing

Undergoes wear and tear and 
becomes more cumbersome to use

Does not degrade or take up more 
physical space as documents are 
added

Identifying the ISF is more reliant on 
the clear naming of the document

Easy to update - - Superseding documents require 
documents to be moved from the 
‘Current’ folder to the ‘Superseded’ 
folder, and the ‘Superseded’ label 
must be applied to the document

Stored together with other key trial 
paperwork

As documents accumulate, binders 
fill up and new ones are required, 
and there is a risk that they will be 
separated

Can store all ISF documents 
together, including ICFs and trial 
stationery

Sites can update their folders by 
downloading new documents from 
the trial website/platform, although 
with an advanced eTMF system, sites 
would receive them automatically 
and sign-off [e.g. for new protocol] is 
done electronically, without printing

Low tech and available to all - Once the eISF system is set up, 
printing costs are reduced

Substantial IT set-up costs
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could be achieved and with the permission of the team, 
a recording provided to those team members who were 
absent, as well as for future team members. If the site PI 
could not make it or if additional discussion was desired, 
the WILL CI made a follow-up call to the PI. Often, the 
full complement of five Central team members were pre-
sent at the SIV (in contrast to prior selective attendance), 
including the CI, senior trial manager, senior data man-
ager, and one or both of our lead research midwives. The 
WILL research midwife routinely followed up with the 
site’s lead research midwife by phone or video link.

We estimated that remote SIVs (vs. prior face-to-face 
meetings) saved an average of 6 h of travel time per meet-
ing, with an estimated travel cost savings of approxi-
mately £250 per meeting, based on two team members 
attending.

There were, however, some obvious disadvantages of 
remote training, at least for some sites and some meet-
ings. Some were technical and decreased in frequency 
over time, such as unstable internet, difficulties using 
the video camera, not muting to avoid interference from 
background noise in the room, and speaking over others 
by not raising one’s hand electronically (or on camera). 
Central team members were unclear at times whether 
staff who turned off their cameras were engaged. With 
multiple sites in attendance, it was sometimes difficult to 
problem-solve for individual sites in set-up. Other chal-
lenges included a perceived reduction in questions (vs. at 
a face-to-face meeting), at least at some site visits. There 
was a general sense that it was more difficult to build a 
rapport, especially if many staff and/or sites were on 
the call. Database training was less interactive, as it was 
harder to follow on screen.

Recruitment and active site activities
The WILL team developed a process for remote con-
sent in July 2020, as discussed below. Randomisation was 
always a remote process, based on standardised ques-
tions designed to ensure that women had not developed a 
contraindication to randomisation since consent, usually 
taken within the prior week. These questions were aimed 
at identifying any new plans for delivery and detecting 
potential progression to pre-eclampsia that would war-
rant re-evaluation by the clinical care team.

The WILL trial team developed two novel ‘low tech’ 
approaches to remote consent (Fig.  1). In ‘Method 1’, 
the participant signs a paper copy (received directly or 
printed from an email) and sends it back (as the paper 
copy or as a scan) to the site staff. In ‘Method 2’, the par-
ticipant gives verbal informed consent, the site staff sign, 
and another site staff member then counter-signs, acting 
as a witness; then, the site staff send a copy of the consent 
form to the woman for her records. Each method relies 

on local methods of remote identification and commu-
nication strategies (i.e. telephone or video link) approved 
for clinical care.

Remote consent was approved within 16  days by the 
trial sponsor (Guy’s and St. Thomas’ NHS Foundation 
Trust), as a rapid COVID adaptation that did not require 
research ethics committee approval prior to implemen-
tation; however, remote consent was included in our 
next ethics amendment. Of the 37 sites open to recruit-
ment from that point or at some point thereafter, 30 
(81%) have used a remote consent method. The process 
was first used on the 3rd of August 2020, and since then, 
54/156 women who have joined the trial have consented 
remotely — 19 using ‘Method 1’ and 35 using ‘Method 2’. 
No concerns have been expressed by sites about security 
measures, such as a lack of encryption.

Active sites are invited to a monthly operational meet-
ing, which was held by telephone pre-COVID, and is 
now held by Zoom videoconference. These have been 
well attended, with consistently more than 25 partici-
pating sites, whether by video or telephone link, and 
not infrequently, with clinical and research staff logging 
on from home on days off. Active site participation has 
been enhanced by the use of SLiDO questionnaires to 
poll opinions about important operational issues, such 
as languages for translation of study materials, barriers 
to recruitment, or quizzes about pregnancy hypertension 
and WILL protocol facts.

Also, the chief investigator (LAM) has been able to 
accommodate all requests for talks at trial site clinical 
governance meetings, held for maternity care clinicians 
and research staff, to discuss clinical, operational, and 
research issues. These talks were previously challenging 
to organise, given travel to and from site locations and 
the fact that most trusts hold these meetings on Friday 
afternoon and only monthly.

Data monitoring
The WILL Data Monitoring Plan stipulates that monitor-
ing will be conducted by the WILL Central team for five 
pilot sites with at least five participants each and will be 
extended to further recruiting sites if issues are identified 
that relate to trial conduct, data quality, or patient safety 
(reporting). Since March 2020, the Central team pivoted 
to a remote process, rather than defer on-site monitoring 
until after the pandemic. The Central team sought advice 
from the sites to ascertain the most pragmatic methods 
for conducting data monitoring and a number of meth-
ods were suggested: (i) scanning and forwarding redacted 
notes to the monitor via electronic means (i.e. NHS 
secure email or ‘EDGE’, a cloud-based clinical research 
management system) and (ii) granting monitor access to 
electronic patient records (although this method has yet 
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Fig. 1  Two novel ‘low tech’ approaches to remote consent
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to be used as there are data protection issues related to 
third-party personnel accessing patient identifiable data 
from outside the trust).

Five sites have undergone their data monitoring 
remotely, all by the same Central team members. These 
sites responded to a survey about their experiences in (i) 
preparing for data monitoring (i.e. which source docu-
ments would be needed, accessing and printing source 
documents required, sharing source documents with the 
monitor); (ii) having a follow-up meeting to review the 
monitoring report; and (iii) a comparison of remote (vs. 
in-person, on-site) visits with regard to their preferences, 
resource implications (staffing, rooms, access, and equip-
ment), and the amount of site time required. The feed-
back is summarised descriptively in Table 2. It appeared 
that the advantages were primarily for the Central team, 
and although it was advantageous for the site not to have 
to book physical space and time, the site teams reported 
greater resource implications, and a spectrum of opinion 
from negative to very positive.

Changes were made to the trial’s risk assessment, to 
incorporate the processes of remote consent and data 
monitoring. Further details were provided on the veri-
fication of patient identity and a recommendation to 
receive an immediate electronic copy of the consent 
form, to avoid unsuitable and/or delayed randomisa-
tion. The risk of inappropriate or inadequate access to 
source data was mitigated in the risk assessment and data 
monitoring plan by stipulating approved methods of data 
transfer, such as using NHS.net email accounts or pass-
word-protected cloud-based systems.

SLiDO site survey
Table 3 shows the responses of the 20 sites represented 
at our 16 November 2021 site teleconference. Site rep-
resentatives expressed little to no interest in continu-
ing with either a paper site file or in-person SIV for all 
studies. Most of our sites had experience with the use 
of remote consent and felt that it had a positive effect 
on recruitment. The vast majority of sites felt that all of 
the new trial processes put into place (i.e. electronic ISF, 
remote SIVs, remote consent, and remote monitoring) 
should remain available post-COVID, but there was a 
clear interest in a combination of old and new methods 
for ISF and SIVs.

Discussion
Summary of findings
During the UK waves of the COVID-19 pandemic, 
most sites reported challenges with research staffing, 
due to redeployment to clinical duties or to COVID-19 
research. To facilitate ongoing recruitment to the WILL 
trial during the pandemic, adaptations were made to the 

investigator site file, SIVs and regular site meetings, indi-
vidual-level consent, and data monitoring, all approved 
by the trial sponsor as pandemic adaptations, without the 
need for specific research ethics committee approval for 
implementation. Sites were almost uniformly in favour 
of an electronic (rather than paper) ISF; while this was 
not possible in order that the BCTU could comply with 
GCP, the online repository was established to facilitate 
ease of access to trial documentation. All SIVs were held 
remotely; this was favoured by the majority of sites, as 
this method offered advantages (e.g. scheduling flexibility, 
comprehensive team attendance, meeting recording, and 
reduced carbon footprint [6]), despite the disadvantages 
(e.g. challenges for engagement and rapport-building). 
Most sites used the option of remote consent, although 
for a minority (about one-third) of women. Sites felt that 
remote consenting facilitated recruitment and wished the 
option to be maintained. Finally, while remote data moni-
toring offered advantages primarily for the Central team, 
rather than site staff, the latter wished for this to remain.

Comparison with literature
Our study provides a trial-specific example of COVID 
adaptations to clinical trial monitoring, laid out as 
reasonable by leads of nine CTUs in the UK Clinical 
Research Collaboration and Finnish Groups, during the 
pandemic and potentially, post-pandemic [7].

Our study addresses many of the questions posed in 
May 2021 to the UK CTUs regarding e-consent, defined 
as the use of any electronic media to convey informa-
tion related to the study and to seek and/or document 
informed consent via an electronic device [8]. Our pro-
cess mimics paper and is an easy ‘next step’ towards a 
fully electronic future. It was discussed with the trial 
sponsor and approved quickly, as a COVID adaptation 
that did not require REC approval before use. There was 
no specific IT support that had to be put into place, and 
sites were not required to use any one method, but could 
choose (and they did). Of particular note, no concerns 
were expressed about identifying participants correctly, 
or security measures (including encryption) or inappro-
priate use of participant signatures. A systematic review 
of studies of e-consent, primarily in non-interventional 
observational studies, suggests that e-consenting is well-
received by study participants, particularly when user 
interfaces are readily comprehensible [9].

Our results endorse the views of 540 clinical trialists 
(304 from the UK and 236 from 46 other countries) who 
were surveyed in June/July 2020 [10]. Remote consent 
was viewed positively by respondents who highlighted 
that ‘consenting practices can be over-cautious or repeti-
tive’, approvals can take considerable time, and resources 
for e-consent are inadequate within CTUs. Of note is that 
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some of the processes that we undertook were already 
approved by our regulators, such as remote consent, 
but not used routinely; whether due to conservatism or 
inertia, there is no question that the pandemic encour-
aged innovation and risk adaption, given the new risks of 
COVID-19 infection for participants and staff, and the 
inability to complete projects in a timely fashion, if at all.

Respondents highlighted the need for flexibility and 
options for sites. This is a seemingly logical suggestion 
to deliver complex trials in diverse populations and set-
tings where different approaches are likely to work differ-
ently. When respondents raised concerns about COVID 
adaptations, they focussed not on the advisability of the 
change, but on the resource implications. It would seem 
advisable to redirect at least a proportion of travel and 
subsistence budgets to central CTU processes, to support 
the ‘remote paradigm shift’, and development of CTU 
IT infrastructure necessary to deal with the increase in 
system complexity. Similar to our findings, site staff sur-
veyed expressed mixed feelings about remote training, 
citing efficiency, and inclusivity as positives, but lack 
of in-person interaction as negatives that may affect 
team-building. However, they did note the potential for 
enhanced ongoing communication within and between 
teams, given the ease of joining remote meetings regu-
larly, rather than waiting until a later date when everyone 
could meet in person.

Strengths and weaknesses
Strengths of our study include a description of COVID 
adaptations at a reasonably large number of consultant-
led maternity units in the UK, over a wide geographical 
distribution, within a publicly funded national healthcare 
service. While WILL does not involve an investigational 
medicinal product, it is an interventional trial and is 
appropriately risk-adapted.

Limitations include direct survey responses from a 
subset of half of active WILL trial sites. Our processes 
may only work as well if Central team members are able 
to work from a private environment (such as home), 
rather than from open, shared spaces where videoconfer-
encing is not always possible and room bookings are at a 
premium.

Conclusions
To facilitate ongoing recruitment to the WILL trial dur-
ing the COVID-19 pandemic, adaptations were made 
to the WILL protocol and trial procedures that facili-
tated fully remote conduct, and were implemented rap-
idly, with sponsor approval, but without the need for 
research ethics committee approval. While there were 
pros and cons of new processes, Central team members 
and site trial staff were enthusiastic about having an elec-
tronic ISF and maintaining the option of remote SIVs 
and videoconferencing, remote consent, and remote data 

Table 3  Site SLiDO survey responses

SIV Site initiation visit

N (%) site respondents

Type of site file preferred (N = 20 sites)

  Electronic file 11 (55%)

  Paper file 0

  Combination of electronic and paper 9 (45%)

Preference for remote or in-person SIVs (N = 16 sites)

  Remote 8 (50%)

  In-person 1 (6%)

  Depends on the trial 7 (44%)

Site has consented a participant using a WILL remote consent method (N = 17 sites)

  Yes 10 (59%)

    If yes, do you think remote consent methods have improved recruitment at your site? (N = 14 sites)

      Yes 12 (86%)

      No 1 (7%)

      Not sure 1 (7%)

If all COVID restrictions were lifted, remote processes sites would like to stay or to be put in place (N = 16 sites)

  Having an electronic site file 14 (88%)

  Remote SIVs and meetings 16 (100%)

  Remote consent 16 (100%)

  Remote data monitoring 13 (88%)
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monitoring. COVID created a choice to adapt the trial to 
the local context.

Remote trial processes should be included in future 
trial design and funding applications. These processes 
empower recruits with the choice about consent and 
participation wherever possible. This would be a positive 
research legacy of COVID-19.
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