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Abstract
Background
Achieving recruitment targets is a challenge to every clinical trial’s success. Ovarian cancer (OC)
accounted for 1.7% of all cancers diagnosed in Europe in 2012, equating to 238,719 women. As these
patients have limited treatments available, it is essential that OC trials achieve their recruitment targets to
prevent early termination and unanswered research questions. There is evidence to suggest that the
characteristics of the recruiter has an influence on a patient’s clinical trial acceptance, however there is
little real world evidence to support this. The aims, and primary outcomes, of this study were to determine
if recruiter characteristics reported in OC clinical trials have an influence on recruitment targets and
timelines. The secondary outcome was the number of OC clinical trials with publically available
recruitment strategies.
Methods
A two-step search strategy was applied to identify OC clinical trials. Searches were conducted in Cinahl,
PubMed, Medline (OVID and EBSCO) and separately in the New England Journal of Medicine, American
Cancer Society Journals, Lancet Oncology, Journal of Clinical Oncology and BMC Cancer and
clinicaltrials.gov. Data extracted were recorded as dichotomous variables (reported=1, not reported=0).
Results
A total of 88 OC clinical trials were included. 31% (n=28) made reference to the recruiter but this was
reported only in the protocol. None of the trials reviewed which closed early or extended recruitment
timelines due to slow accrual reported measures taken to improve recruitment rates before stoppages or
changes took place. Due to poor reporting, it is not possible to determine whether recruiter characteristics
in clinical trials have any influence on recruitment targets or timelines. None of the trials included
published their recruitment strategy. Two trials (2%) referred to recruitment strategies in the protocol.
Conclusions
It was not possible to determine the influence of recruiter characteristics on recruitment timelines and
targets due to a lack of reporting. None of the included trials published their recruitment strategies.
Reporting standards of recruiter characteristics and recruitment strategies must improve to allow
identification of effective interventions and dismissal of ineffective ones. This should be done through
addition to the CONSORT statement.

Background
Randomised controlled trials (RCT) are considered to be the gold standard for determining intervention
efficacy (1). However, it is well documented that recruitment is a significant challenge to the success of
any clinical trial (2, 3, 4, 5, 6, 7). Approximately 80% of clinical trials fail to recruit to their initial timeline
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and targets, a figure which highlights the challenge for clinical trialists globally (6, 8). Failure to recruit
sufficiently has resounding financial and ethical implications (5,910).
In recent years, there have been many attempts to address the recruitment challenge. Initiatives such as
the Priority studies (16, 17) and systematic reviews of interventions (1, 8, 18, 19, 20, 21) have raised the
profile of trials methodological research. Collaborative groups such as Trial Forge, the HRB Trials
Methodology Research Network (22, 23) and the MRC-NIHR-Trials Methodology Research Partnership
have been established to identify and validate recruitment strategies. Multiple methodological
interventions have been trialled such as financial incentives (24), multimedia programmes (1, 25, 26, 27,
28), decision aids (29, 30, 31), follow up reminders (32, 33), optimised or modified trial information
documents (34) and bespoke assessment and feedback on specific recruitment processes (35, 36, 37).
These interventions have not improved recruitment significantly.
Oncology clinical trials are also blighted by poor recruitment. Globally, only 5% of oncology patients will
participate in a clinical trial (11, 12). Europe contains 25% of the global cancer burden and it is expected
that by 2030, 21.6 million people will be diagnosed with cancer (13). Some evidence suggests that the
recruiter has an impact on a patient’s decision to participate in a clinical trial (41, 45, 56, 59). However,
there is no large scale evidence to support this or that it improves overall recruitment rates. We do know
that “trust in the doctor” is frequently cited as a reason for trial participation (38, 39, 40, 41, 42). Although
a seemingly innocuous statement, good communication, listening and interpersonal skills are factors
reported to influence a patient’s confidence and trust in their doctor. This is termed “alliance building” (38,
40, 43, 44, 45). Effective alliance building, such as offering support and addressing patient concerns, led
to increased confidence in the doctor, trust in the treatment decision and higher clinical trial acceptance
(40, 41, 42, 44, 45, 46 47, 48, 49, 50). The presence of this relationship prior to trial invitation coupled with
enthusiasm shown for the trial is seen throughout the literature as a facilitator for trial acceptance (9, 45,
47, 51, 52). However, while the doctor usually takes consent, the recruitment process to that point is
generally the role of the clinical research nurse (37, 40, 48, 53, 54, 55, 56, 57, 58), at least in Ireland.
Therefore, eliciting information on who recruits patients could be an important factor in determining if a
trial recruits to target and on time. Thus, the purpose of this study was to determine if recruiter
characteristics have an influence on recruitment timelines and targets. We chose ovarian cancer (OC)
clinical trials to investigate our research question. The secondary outcome was to identify the number of
OC clinical trials with publically available recruitment strategies.

Methods
An observational study of OC RCTs using a retrospective design was conducted. The work had three
stages.
1. Identify a body of OC trials
2. Identify publications, protocols or supplementary material associated with each trial
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3. Data extraction

Stage 1 – Identify ovarian cancer trials (2010–2021)
The eligibility criteria for trials were:
The trial was an OC clinical trial,
The trial was Phase 3,
The trial had finished the recruitment phase (terminated, completed, active but not recruiting),
The trial results were published between 2010 to 2021,
The trial could be industry or academic led
The trial was published in English
Full text available for inclusion.
RCTs were identified through the following journals: New England Journal of Medicine, American Cancer
Society Journals, Lancet Oncology, Journal of Clinical Oncology and BMC Cancer, meaning all articles
were written in English. The following databases were searched separately for eligible studies not
identified through journals: Cinahl, MEDLINE (Ovid and EBSCO) and PubMed. Clinicaltrials.gov was then
searched to ensure all eligible trials were identified. Search terms used included: ovarian cancer; ovarian
neoplasm; clinical trial; clinical research; phase 3; randomised controlled trial; and RCT. Search terms were
expanded to account for spelling differences and synonyms. An example of a search strategy can be
seen in Appendix 1.
225 articles were identified through title and abstract review and saved to Zotero Reference Manager.
Duplicates were removed, leaving a total of 156 articles. Trials often published several articles reporting
different elements of the same trial. These articles were grouped together per trial, leaving a total of 97
trials (from 156 articles). 9 trials (and 17 published articles) were deemed ineligible on full text review. 88
trials, consisting of 139 published articles and conference abstracts were included (Fig. 1).

Stage 2: Identify other associated literature with each trial
139 articles, along with trial registries (clinicaltrials.gov, EudraCT, ISRCTN and UMIN where applicable)
available protocols and supplementary information were available for data extraction. Additionally, all
other published journal articles reporting elements of an included trial were reviewed to ensure full data
extraction (Appendix 2). In total, 154 articles, 30 protocols, 105 trial registries and 26 trial websites were
reviewed.

Stage 3: Data extraction
The data extraction sheet was piloted on five trials to ensure full data extraction would be achieved for
the outcomes of interest. Data were extracted as dichotomous variable (reported = 1 not reported = 0) and
continuous variables (sample size = no. of patients, enrolment period = months). Qualitative data were
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extracted for reasons given for challenges or insufficient recruitment, documented recruitment aids and
descriptions of recruiter characteristics (Appendix 3).

Outcomes
The primary outcomes were the effect of recruiter characteristics in OC clinical on recruitment targets and
timelines.
The secondary outcome was the number of OC trials with publically available recruitment strategies.

Analysis
Analysis was simple – we reported on the presence or absence of an identified recruiter and we recorded
any characteristic published. We had intended to theme these, but this was not practical given the dearth
of information on recruiter characteristics. We recorded trial sample size, recruitment targets and
recruitment achieved in both the protocol and the associated publication.

Results

Recruiter characteristics
Eighty-eight OC RCTs in both surgical and medical settings met the inclusion criteria.
Only 31% (n = 28) made reference to who would be recruiting and consenting the patient to the trial. This
information was described in the protocol only. No mention was made of who recruited the participant to
the trial in any associated publication, peer-reviewed or otherwise. Recruiter description varied between
studies, often using more than one term. Terms included the principle investigator (n = 6), the investigator
(n = 16), the delegate (n = 8), the surgeon (n = 1) or the “investigator who regularly treats the target
population” (n = 1). One study outlined the pathway for recruitment to the trial in the protocol. This
pathway outlined that the consultant gynaecologist introduced the study and the consultant radiation
oncologist recruited the patient to the study (60).
While 89% (n = 79) of trials included in this review were available on at least 1 registry such as
clinicaltrials.gov, only 11 of these available trials included a protocol on the registry. We had to delve
further into the literature to locate other protocols published as supplementary information with a journal
publication. Overall, only 45% (n = 40) of trials had published protocols available to review
(clinicaltrials.gov (n = 11); supplementary information as part of the publication on NEJM or the Lancet
(n = 29)). Eleven of these protocols were heavily redacted.

Trial sample size and reporting
Ninety-eight per-cent of all clinical trials reviewed stated their required sample size for the study and 100%
reported the actual enrolment figure in the journal articles. However, in 6 studies, there were differences in
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the reported target recruitment numbers between the protocol, the publication and the registry. Similarly,
differences were noted in achieved samples sizes of 8 studies (Table 1).
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Table 1
Differences in reporting targeted and achieved sample size
Trial

Target
sample
sizeprotocol

Target sample
sizeclinicaltrials.gov

Target
sample
sizepublication

Achieved
sample sizeclinicaltrials.gov

Achieved
sample sizePublication

Moore et al.,
2018 (Solo1)

344

347

206 events

450

391

Walker et al.,
2019 (GOG252)

N/A

1100

1500

1560

1560

Pignata et al.,
2011 (MITO-2)

N/A

530

820

820

820

Fotopoulou et
al., 2014
(OVATURE)

N/A

470

340

142

142

de Boer et al.,
2018 (PORTEC3)

670

800

670

670

686

Mahner et al.,
2017 (TRUST)

N/A

686

772

797

772

Vergote et al.,
2010 (ASSIST5)

N/A

224

224

244

125

van Driel et al.,
2018 (HIPEC)

240

280

245

242

245

Moore and
Pignata, 2019
(GOG3015)

N/A

1300

N/A

1278

1301

Monk et al.,
2020 (MILO)

N/A

300

360

341

303

Oza et al.,
2017 (ROSIA)

N/A

1000

NR

1021

1021

Fagotti et al.,
2016
(SCORPION)

N/A

110

110

171

110

Moore et al.,
2018 (Forward
1)

333

247

333

366

366

NR = not reported N/A = not available
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Trial

Target
sample
sizeprotocol

Target sample
sizeclinicaltrials.gov

Target
sample
sizepublication

Achieved
sample sizeclinicaltrials.gov

Achieved
sample sizePublication

PujadeLauraine et al.,
2017 (SOLO 2)

N/A

264

192

337

295

NR = not reported N/A = not available
Ninety-five percent (n = 84) of trials reported the achieved recruitment timelines in an academic journal
article although this was always reported from first patient randomised to last patient randomised, not
time of opening to recruitment to time of closing to recruitment. Only 67% (n = 59) of all included trials
reported both the planned recruitment timeline and the actual recruitment timeline in an academic journal
article. 26% (n = 15/59) of these recruited for longer than planned. 8 did not report the reasons for the
extended accrual period. Recruitment challenges were reported in journal articles as the reason for the
extended recruitment period in 6 trials (10%). One trial reported receiving a recruitment period extension
(60). Two trials subsequently closed early. Separate to recruitment challenges, one trial reported a
medication supply issue which resulted in a 14 month trial suspension (61).
Fourteen per cent (n = 13) of trials were suspended, withdrawn or terminated earlier than expected. A
variety of reasons were reported, often more than one, however six trials cited poor or slow accrual as the
reason for closure (Fig. 2).
Fifty-one percent (n = 46) of trials recruited on target and on time. None of these trials reported the
recruitment measures used to reach these targets. None of the trials which closed or extended recruitment
timelines due to slow accrual reported measures taken to improve recruitment rates before stoppages or
changes took place.

Recruitment strategy
60% of trials made reference to when recruitment would take place. This was described in general terms
such as “prior to study registration” or “before study procedures take place”. None of the trials reported
where recruitment took place. 29% reported the use of aids to assist recruitment and aids were reported
as informed consent documents or procedures (patient information leaflets, informed consent forms and
oral explanation). None of the trials reported the use of any other recruitment aids or specialised
strategies for recruitment. Two trials had trial websites with a section for patient information available
and one trial had newsletters to sites available on the trial website but these were not reported as a
recruitment strategy in the protocols or published journal articles. It was unclear if these were passively
available to patients or if patients were actively encouraged to engage with these materials.
None of the trials reviewed published a recruitment strategy or made reference to an available recruitment
strategy for the trial. Only 2 trials made specific reference to advertisements and hospital databases as
sources of recruitment in the protocol. Eight percent (n = 7) of studies referred to the opening of additional
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sites if recruitment was slow, and the closure of slow recruiting sites in the published protocol, but did not
define this as a recruitment strategy.

Discussion
The main purpose of this study was to identify recruiter characteristics reported in OC clinical trials and to
determine if they influenced recruitment targets and timelines. From the published protocols and journal
articles available, it is not possible to determine these due to poor reporting.
While 31% of the trials reviewed made reference to who would be taking consent in the protocol, the
function of this information seemed primarily to ensure compliance with ICH GCP rather than to guide
recruitment. Indeed, within the journal articles, the consenting process was usually described as the
following: “Informed consent was obtained in line with ICH GCP and the Declaration of Helsinki”. While
this is essential from an ethical perspective, it does little to address the on-going challenge trial teams
face in identifying effective recruitment strategies that can be implemented as part of the site recruitment
process.
A number of studies aimed to identify the barriers and facilitators to clinical trial acceptance from a
patient perspective (38, 39, 40, 41, 42). Trust in the doctor and the institution is one of the most frequently
cited facilitators (38, 40, 43, 44, 45), yet there are few interventions published that aim to address this and
assess its effect on recruitment rates. The most successful to date is the Quintet Recruitment Intervention
(QRI) (35, 37, 52, 62) but this focuses mainly on the discussion between the patient and doctor rather
than the characteristics or alliance building between the two. Further studies are recommended to
address this knowledge gap.
While clinician colleagues are most likely to take consent, other members of the team, such as the
research nurses, are heavily involved in the recruitment process. It is difficult to assess whether the
recruiter preferences reported by patients in the literature such as effective alliance building, previous
relationship, trust in the institution or doctor themselves (40, 41, 42, 44, 45, 46 47, 48, 49, 50, 62) have an
influence in real life multi-centre trials as the information is not available, as we have demonstrated here.
The findings of this study are echoed by similar studies (5, 63, 64), highlighting that this is an issue
across multiple trial settings. To determine if the person recruiting matters to the patient and to identify
trends in effective recruitment relating exclusively to the personnel who undertake the task, it is essential
that data related to these characteristics are captured and reported in all trial related literature.
An interesting incidental finding of this study is that there is some disparity in reporting of recruitment
figures between different resources, for example, between the article and the trial registry as shown in
Table 1. There could be several reasons for this: 1. the registry is incorrectly updated, possibly due to
human error; 2. the most recent protocol version may not be published and therefore the information
available could be out-dated; 3.it could be that the clinicaltrials.gov registry lists the “actual enrolment
figure” which could be interpreted in different ways. It could be interpreted as the number of patients who
signed consent or the number who proceeded to the treatment phase. This disparity in reporting is
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misleading for researchers, patients and the public alike. OC clinical trials have vastly varying screen
failure rates. This is due to disease burden, increasingly biomarker led studies and narrow inclusion
criteria (11, 12). Not every patient who signs consent is eligible to proceed to the treatment phase.
Therefore, it is essential that the term “actual enrolment figure” is clarified on clinical trials.gov and clearly
outlines whether it refers to the number of patients who signed consent or the number who proceeded to
the treatment phase. Additionally, it should be common practice that the protocol and all its amendments
are published.
Similar to previous studies (10, 20, 63, 64), none of the trials reviewed reported sufficient information to
evaluate recruitment strategies in the protocols or published journal articles. This contradicts the
recommendations of item 15 of the SPIRIT statement (65). However, there is evidence that recruitment
strategies were used by trial sponsors. For example, some trials were found to have trial websites with
specific sections for patient information but did not report these in the published literature. Thus, no
information exists as to how effective this resource is as a decision aid for patients and a recruitment
tool for the trial. Poor reporting of strategies and timelines has led to a missed opportunity to identify
effective interventions. Publication of detailed recruitment strategies should be a requirement of the
CONSORT statement as an expansion of sections 4b and 14a, (66) to guide further methodological
research.

Strengths And Limitations
This study highlights poor recruitment reporting practices in OC trials and has emphasised that despite a
heightened focus by methodologists on recruitment interventions, international OC trials lag behind in
reporting their recruitment strategies. The study includes all phase 3 OC trials for more than a decade. A
limitation of this study is that search strategies and data extraction were not completed in duplicate.
However, this was not a systematic review, and the methods here do not change the findings of the study.

Conclusion
It was not possible to determine the influence of recruiter characteristics on OC trials recruitment or
recruitment timelines due to insufficient reporting. No OC trials published a recruitment strategy. It is
recommended that reporting standards surrounding trial recruitment should improve, through addition to
the CONSORT statement. Recruitment strategies should be published, and more detail, including
characteristics of the recruiters, should be published to aid identification of effective interventions,
dismissal of ineffective ones and to determine whether the characteristics of those involved in the
recruitment process at a site level influences the recruitment success of a trial. Clarity on what a
recruitment timeline is, i.e., trial open to close versus first patient randomised to last patient, is also
needed. By improving reporting practices, it may be possible to identify key characteristics that will
inform staff training and development and, through successful recruitment, improve patient care and
outcomes in ovarian cancer.
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Figure 2
Reasons for trial closure and extended recruitment periods.
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