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Abstract 
Background: The International Committee of Medical Journal Editors 
(ICMJE) requires trials submitted for publication to be registered 
before recruitment of the first participant; however, there is ambiguity 
around the definition of recruitment and in anchoring the trial start 
date, end date, and recruitment, or as often interchangeably referred 
to, enrolment, temporally to trial processes. There is potential for 
variation in how recruitment is reported and understood in trial 
protocols and trial reports. We report on a concept analysis of ‘trial 
recruitment’ and develop an operational definition of ‘trial 
recruitment’. 
Methods: A concept analysis using the hybrid model. In Phase 1 we 
examined  randomised and non-randomised trial reports (n=150) 
published between January 2018 and June 2019 to conceptually 
explore how recruitment was temporally aligned to the four time-
points of screening/eligibility, consent, randomisation and allocation. 
A preliminary operational definition of ‘trial recruitment’ was 
determined. This definition was further explored, refined and finalised 
in Phase 2 (field work), through an interactive, discussion-focused 
workshop with trial recruiters and trial participants. 
Results: Of the 150 trial reports analysed, over half did not identify a 
clear time point of when recruitment took place and varying 
terminology is used when reporting on trial recruitment. In Phase 2, 
the workshop attendees agreed that the proposed definition of ‘trial 
recruitment’ offers an acceptable definition that provides a 
standardised approach of how trial recruitment may be temporally 
understood as part of overall trial processes. 
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Conclusion: There is ambiguity around temporal descriptions of ‘trial 
recruitment’ in health care journals. Informed by the findings of this 
concept analysis we propose a temporal operational definition of trial 
recruitment based on i) trial recruitment of an individual or cluster 
and ii) the trial recruitment period.
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          Amendments from Version 1
This version now also includes the findings and methods for 
Phase 2 of the Concept Analysis (together with the original 
findings from Phase 1), and a final definition of ‘trial recruitment’ 
We have revised the abstract, aim and conclusion to reflect this, 
and included a section on Phase 2 methods and findings. The 
background section now includes reference to previous studies 
that used theoretical frameworks in trying to understand or 
enhance trial recruitment strategies, and clarification on why 
variation in how recruitment is reported can be problematic. The 
methods section has been revised to include further information 
on why trial protocols were excluded. The conclusion has been 
revised to reflect on both Phase 1 and 2, to emphasise the 
importance of clear trial reporting, and to recommend future 
use of the proposed definition. The conclusion now also includes 
one further study limitation that the type of randomised trial 
might also potentially influence the definition of recruitment in 
trial reports. And finally, a correction in Figure 3: ‘no further novel 
data captured’ correction from 150 to 91.

Any further responses from the reviewers can be found at 
the end of the article

REVISED

Background
Non-reporting of completed trials and selective outcome report-
ing in trials can result in a biased assessment of the global 
body of evidence that inform health care decisions. Insufficient  
or inaccurate reporting of trials and inconsistency in the inter-
pretation of trial reports, threatens their reliability and integ-
rity; this is problematic for the healthcare community in using 
the evidence base to make clinical decisions. In addition to  
this, there is ambiguity around the terminology used to describe 
trial processes and multiple varying terms are often used to 
describe similar processes; for instance, enrolment and recruit-
ment are often used interchangeably as can be seen in the  
International Committee of Medical Journal Editors (ICMJE) 
and the World Health Organisation’s (WHO) guidance. Since 
2004, the International Committee of Medical Journal Editors  
(ICMJE) has required that trials submitted for publica-
tion must be registered before the enrolment of the first trial  
participant. The ICJME ‘does not define the timing of first  
participant enrolment, but best practice dictates registration 
by the time of first participant consent’1 (p. e1). In addition, the 
World Health Organisation’s (WHO) ‘International Standards  
for Clinical Trial Registries’2 define prospective trial regis-
tration as ‘the registration of a trial before the recruitment 
of the first participant’ (p.8) and date of the first enrolment 
as the ‘anticipated or actual date of enrolment of the first  
participant’ (p.28) but the temporal relationship between an 
invitation to a potential participant, taking consent and randomi-
sation is not defined. For example, the International Standard 
Randomised Controlled Trial Number (ISRCTN) registry  
defines a recruitment start date as ‘the date, or planned date, of 
recruitment of the first participant to the study’3 (p. e1). The 
clincialtrials.gov registry refers to a study start date and defines 
this as ‘the estimated date on which the clinical study will be  
open for recruitment of participants, or the actual date on 
which the first participant was enrolled’4 (p. e1), thus separating 
recruitment from enrolment whereby a participant is ‘enrolled’  
following completion of the informed consent process.

Ambiguity in anchoring the trial start date, end date, recruit-
ment and enrolment temporally to trial processes (e.g. invitation, 
consent, and randomisation) has the potential for variation in  
how recruitment is reported and understood in trial registries, 
trial protocols and trial reports. In previous studies, theoreti-
cal frameworks have been used in an effort to understand or 
enhance recruitment strategies from the perspective of trial  
recruiters. For example, in a qualitative study involving nine 
trial recruiters, Brehaut and colleagues5 used Shared Decision  
Making and the Theoretical Domains Framework to explore trial 
recruiter strategies during recruitment interactions. Six dominant  
themes are described, namely, coordinating between people,  
providing guidance to recruiters about challenges, providing  
resources to recruiters, optimizing study flow, guiding the 
recruitment decision, and emphasizing the benefits to partici-
pation. Developing decision aids for trial participation, under-
pinned by a theoretical framework, have also been explored  
(e.g., the Ottawa Decision Support Framework6). No previous 
studies exist, that the authors can identify, however, which have 
explicitly analysed the concept of ‘trial recruitment’ or which  
have sought to explicitly operationalise the concept when plan-
ning and undertaking a trial. For this reason, and as part of a 
wider project that developed an education and training inter-
vention for recruiters to trials (the TRAIN study; full report 
in progress for publication) we undertook a formal concept  
analysis of ‘trial recruitment’.

Aim
To report a concept analysis of ‘trial recruitment’ using the 
hybrid model7 and provide an operational definition of ‘trial  
recruitment’.

Methods
Study design
A concept analysis typically involves synthesising evidence 
on a concept and distinguishing it from other similar/related  
concepts to help resolve inconsistencies in the knowledge base8.  
Concept analysis offers a means of defining or clarifying  
concepts, contextually, while also assisting to elucidate patterns 
of usage which can become a precursor of theory and knowl-
edge development9. There are various methods available for  
formal concept analyses10. We chose Schwartz-Barcott and 
Kim’s hybrid model to analyse the concept of ‘trial recruitment’, 
because it is considered beneficial in helping resolve ambiguity  
surrounding a concept and is facilitative of concept expansion 
and purification11. The model consists of three major phases; 
1) the theoretical phase, 2) the fieldwork phase, and 3) the  
analytic phase (Figure 1).

Phase 1
Searching the literature. Phase 1 of the Concept Analysis 
aims to comprehensively source and analyse relevant litera-
ture to acquire a deep understanding of the concept under study; 
that is, how the concept has been defined, used, and ways that it  
has been or might be measured7. To gain a contemporary under-
standing of the concept of ‘trial recruitment,’ we searched  
randomised (parallel, cluster, and other randomised designs, 
including pilot and feasibility trials) and non-randomised 
(i.e. quasi) trial reports published between January 2018 and 
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June 2019. Included studies were sourced from the five top 
journals in the category of medicine12 that had the highest  
impact factor (Table 1). We excluded trial protocols as, in 
acknowledging that they provide valuable information this 
information reflects plans for the trial, rather than providing 
a reporting of actual trial conduct and recruitment processes 
that were now complete. We also excluded studies reporting  
secondary analyses of original/primary trial data, trials not yet 
started, ongoing studies, meta-analyses/systematic reviews and  
single-arm studies.

The search strategy (available as Extended data13) was executed 
in June 2019, using the Cochrane Collaboration’s EMBASE 
‘trial’ search string14 combined with the respective journal 
titles, and limited by year 2018-2019 and ‘article’ publication  
type.

Dealing with meaning and measurement. The following data 
were extracted and used to analyse the concept of ‘trial recruit-
ment’; study characteristics (data source, the aim of the study, 
location of study, and health condition); implicit or explicit  
temporal descriptions and definitions of the trial start date, end  
date, trial duration, gaining consent, recruitment, enrolment, and 
randomisation. Once data were extracted, significant points of 
contrast and similarity were explored. This type of comparison  
gives the researcher an insight into the degree of consensus 
among users of the concept of ‘trial recruitment’ and can help 
ascertain the degree of intersubjectivity of meaning7. Antici-
pating that few explicit definitions of trial recruitment might 
exist, Schwartz-Barcott and Kim recommend analysis of the 
authors’ writings to determine implied definitions of the concept  
under study, using the format given in Table 2 as a guide7.

Data analysis. The CONSORT flow diagram15 recommends 
that the following main time points should be reported when 
presenting the progress of participants through a trial: screen-
ing, consent, randomisation, allocation, follow-up and analysis. 
As we were concerned explicitly with recruitment in this analy-
sis, we focused on screening, consent randomisation and allo-
cation. For our analysis, we examined how recruitment was 
defined temporally to these four time points. (see Figure 2). We 
then developed a preliminary operational definition of ‘trial  
recruitment’ in concluding Phase 1 of the concept analysis.

Figure 1. Phases of the hybrid model of concept analysis7.

Table 1. Top five impact factor medical journals 201912.

Journal Title Impact 
factor (2019)

New England Journal of Medicine (N Engl J Med) 55.873

Lancet 45.217

Journal of the American Medical Association 
( JAMA)

35.289

Annals of Internal Medicine (Ann Intern Med) 17.81

British Medical Journal (BMJ) 17.445 

Table 2. Sample format for organising and analysing 
definitions7.

Reference Explicit Implicit Examples Comments
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Phase 2 and 3
Phases 2 of the Hybrid Model7 involves ‘field’ data collection  
to test and further refine the preliminary Phase 1 definition  
of trial recruitment, followed by an analytic Phase (Phase 3) 
which merges the phases in finalising the operational definition 
of the concept and writing up the findings (Figure 1). As part of 
the wider TRAIN study, an intervention co-design workshop 
involving neonatal trial recruiters and parents of infants pre-
viously invited to take part in a trial was held. A section of this  
workshop was dedicated to Phase 2 of the concept analysis.

Setting and sample. Phase 2 focused on refining the prelimi-
nary definition, within the setting of neonatal trials. Phase 2, 
‘setting the stage’ involved defining the setting and sample 
for data collection. Aligned with the TRAIN study, the setting 
was neonatal trials and the sample were workshop attendees.  
A purposeful sampling approach was taken when recruit-
ing workshop attendees, with support from the Irish Neonatal 
Health Alliance (INHA) and the NPEU Clinical Trials Unit 
in advertising and inviting relevant representatives. Workshop  
attendees included parents previously invited (with their infant) 
to take part in a neonatal trial, and all individuals involved 
in designing, implementing and/or reporting on the recruit-
ment methods or processes for neonatal trials across Ireland  
and the UK, including:

-    Researchers involved in frontline recruitment to trials  
(e.g., research assistant, research associate, research  
nurse/midwife)

-    Clinicians involved in frontline recruitment to trials (e.g., 
doctor, nurse, midwife, other allied health care profes-
sional)

-    Principal investigators

-    Trial managers and co-ordinators/clinical research  
co-ordinators

-    Trial methodologists

Collecting and analyzing data. The workshop, facilitated 
by AH and HD, was conducted online over the Zoom plat-
form, in April 2021, and lasted approximately 2 hours. The 
discussions were audio recorded for recall and write up  
purposes only, and subsequently erased. Ethical approval for the 
TRAIN study, inclusive of the workshop, was granted by the 
School of Nursing and Midwifery, Trinity College Dublin, and  
workshop attendees gave consent for the audio recording.

Workshop attendees were asked to share their perceptions, inter-
pretations and experiences of trial recruitment; this part of 
the discussion was left open for attendees to share their opin-
ions without being influenced by the preliminary definition. 
Attendees were then asked for their specific feedback on the  
preliminary definition of ‘trial recruitment,’ based on their  
perceptions, experiences and how they interpret ‘trial recruit-
ment’ in everyday practice as trial recruiters, and as indi-
viduals previously invited to take part in a trial. The recruiter 

Figure 2. CONSORT flow diagram15 - edited to include the four time points analysed for this study.
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attendees were also invited to specifically discuss how ‘trial 
recruitment’ is reported on, and the use of varying terminology in  
reports (informed by Phase 1 findings, see Section 4.0). 
As per the Hybrid Model7, information gathered during the 
‘field’ phase were thematically analysed and the findings from 
Phases 1 and 2 collectively analysed to develop an operational  
definition of ‘trial recruitment’.

Findings of Phase 1
Results of the search
Phase 1 literature searches yielded 2867 records, and no dupli-
cates were found. Following title and abstract screening, 1659  
records were excluded based on our predefined inclusion and 
exclusion criteria. Given the scope of our inclusion criteria, 
we were confident that the majority of the 1208 records would 
be included following full-text screening. For this reason, we 
decided to do full-text screening and data extraction concurrently,  
dividing the papers equally between three authors (HD, 
VS and AH). After piloting the data extraction form with a  
subset of 10 of the 1208 records, and considering the similar 

reporting format across the five included journals, we selected  
a 20% random sample of records from each of the five jour-
nals, resulting in the inclusion of 241 studies on which to base 
the concept analysis (see Extended data11). Although we antici-
pated extracting data from all 241 included studies, at 150  
records we had reached a point where no further novel data were 
being captured (see Figure 3 for further details). For this reason, 
we concluded data extraction with these 150 trial reports and 
based the theoretical analysis on the data extracted from these  
150 records as we believed this offered data sufficiency in meet-
ing the aim of Phase 1 of this concept analysis. We recognise, 
however, in omitting the additional 91 records, that the propor-
tions reported in our findings may have been impacted on but 
not necessarily on the overall conclusions derived from the  
analysis.

Characteristics of included studies
One hundred and forty-eight of the records reported on  
randomised trials and two reported on non-randomised trials.  
Twenty-one of the included trials reported on trials in oncology,  

Figure 3. PRISMA flow diagram16.
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with the remaining trials reporting in the medical areas of:  
cardiology (n=6), psychiatry (n=6), diabetes (n=5), stroke (n=5), 
dermatology (n=5), HIV (n=5), paediatrics (n=4), ophthalmology  
(n=4), and other (n=89) (see Extended data13). The majority of  
trials were carried out in multiple countries (n=55). Twenty-nine  
were based in America and 15 in the United Kingdom. The  
remaining trials were conducted in: Asia (n=9), Australia (n=7), 
Africa (n=5), Netherlands (n=5), France (n=5), Germany (n=4), 
Switzerland (n=3), Norway (n=2), Canada (n=2), not stated 
(n=3), and one in each of Hong Kong, Ireland, Poland, Portugal,  
Russia, South Africa.

Temporal descriptions of ‘recruitment’
Of the 150 trials analysed, over half (n=76) did not clearly iden-
tify when recruitment took place in relation to any of screening, 
consent, randomisation, allocation (see Figure 4). Twenty-five  
of the trial reports referred to recruitment as taking place after 
consent and before randomisation (explicit n=15, implicit  
n=10); 21 as the point between screening and randomisation  
(explicit n=10, implicit n=11) with the timing of consent unspeci-
fied; and nine referred to recruitment as the point between 
screening and consent (explicit n=3, implicit n=6). The remain-
ing trials defined recruitment at the time-point before screening  
(n=5, 3 explicit and 2 implicit); between randomisation and 
allocation (n=1, explicit). Three studies referred to recruitment 
generally as including screening, consent and randomisation  
(explicit n=1, implicit n=2), 10 were categorised as ‘other’: in 
seven of these trial reports the order of trial processes differed 
to the order identified in the CONSORT flow diagram and three  
trials referred to recruitment taking place at randomisation, but  
the timing of randomisation was unclear.

The majority of the assessed trials (n=138) provided a time 
frame in relation to the trial (i.e. start and end date); however, 

the process that this time frame referred to differed between  
studies (see Table 3). For instance, 24 studies included the 
start and end date of the duration of the trial such as17; ‘...mul-
ticentre phase 3 trial was conducted from August 4, 2011, to  
June 20, 2017’ (p.599). Twenty-two studies stated the start 
and end date of the randomisation period, such as18; ‘Between  
Oct 1, 2012, and June 20, 2014, we randomly assigned 155 
participants...’ (p.41). Others included dates between which 
‘enrolment’ (n=18), ‘recruitment’ (n=15), and ‘screening’ 
(n=13) took place. Forty of the trials reported on the start and  
end date of multiple processes, for instance:

    ‘During the study period (August 2015 and May 2017), 151 
patients were screened, 117 underwent randomization’19 
(p.2301)

    ‘Between July 2, 2013, and May 10, 2016, 80 patients were 
enrolled, randomly assigned, and started their allocated 
treatment'20 (p.328)

The studies categorised as ‘other’ (n=6) reported on the start 
and end date of other processes such as data collection (n=1), 
rounds of treatment (n=2), and the use of the same start and 
end date with differing terminology (n=3); for instance, enrol-
ment and recruitment were used interchangeably. Further find-
ings on the variation in language are presented in the next  
section.

Variation in terminology
There was variation across the studies in the terminology 
used to describe entry (the point at which a participant was  
considered to have ‘joined’ a trial) to the trial (see Table 4). 
Of the 150 analysed trials, just over a third (n=52) used the 
term ‘enrolment’, and just over one fifth (n=34) did not use 
a specific term to describe entry to the trial. Thirty studies used  

Figure 4. At what time point is recruitment defined?
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multiple terms; this was mostly in the form of ‘recruitment’ used 
interchangeably with another term such as ‘enrolment’ (n=19),  
‘randomisation’ (n=3), randomisation and enrolment (n=2), 
screening (n=1), screening and randomisation (n=1). Other stud-
ies used the term ‘randomisation’ interchangeably with ‘accrued’ 
(n=1) and ‘enrolment’ (n=1). One study used the terms ‘included’ 
and ‘enrolment’ interchangeably. Table 4 and Table 5 illus-
trate the variation across the studies in the terminology used  
to describe the entry of participants to the trial.

Preliminary operational definition
From the findings, a preliminary temporal operational defini-
tion of ‘trial recruitment’ emerged based on the contexts of  
whom and when as follows:

1.     Trial recruitment of participants (an individual or cluster) 
- ‘the time point after screening and consent, and before  
randomisation’

2.     The trial recruitment period - ‘the time point after  
screening and consent of the first participant, and before  
randomisation of the last participant’.

Findings of Phase 2
Nine individuals took part in the workshop. These included 
four parents of neonates previously invited to take part in a 
trial, and one Trial Manager, two Clinicians and two Research 
Nurses who were involved in reporting on and implement-
ing recruitment to neonatal trials across Ireland and the UK.  
The workshop attendees were of the opinion that defining 
‘trial recruitment’ is a challenging task, however, they agreed in  
principle that an individual should not be considered as 
recruited to a trial unless an individual has given consent.  
Furthermore, although some differences of opinion were evident  
in discussions (e.g., recruited after giving consent, but randomi-
sation was required before an individual could be considered 
as taking part in a trial), the attendees collectively suggested  
that an individual should only be considered ‘recruited’ if they 
are officially reported on and counted in the trial participant 
flow diagram. It was agreed that this takes place after consent-
ing only, regardless of whether they withdraw their consent 
or not. In this regard, the field data indicated that an individ-
ual should only be considered ‘recruited’ after the time-point  
of consent.

Workshop attendees also reported that they viewed ‘recruit-
ment’ as “a whole process of communicating” from when an 
individual is first approached and informed about a trial, until 
the point at which they give consent. Attendees also discussed 
their experience of reporting and implementing trials where  
consent took place after randomisation and after the indi-
vidual had taken part in the trial. Attendees identified that a 

Table 3. Reported start and end date.

Reported on the start and end date for:
Total 

studies

Multiple recruitment processes (i.e. the time frame provided referred to more than one process, such as 
‘enrolment and randomisation’) 40

Trial duration (i.e. providing a start and end date for the ‘study’ or ‘trial’ period) 24

Period of randomisation (i.e. reporting the start and end date for when ‘randomisation’ took place) 22

Period of enrolment (i.e. reporting the start and end date for when ‘enrolment’ took place) 18

Period of recruitment (i.e. reporting the start and end date for when ‘recruitment’ took place) 15

No start/end date reported 12

Screening period (i.e. reporting the start and end date for when ‘screening’ took place) 13

Other (i.e. reporting a time frame for trial processes not related to ‘recruitment’ such as data collection and rounds 
of treatment) 6

Total 150

Table 4. Terminology.

Term used to describe entry to the trial Total studies

Enrolment 52

No specific term used 34

Multiple terms used 30

Recruitment 29

Other 5

Total 150
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variety of recruitment scenarios such as deferred consent and  
perspective assent exist. However, when considering the stand-
ard approach they agreed that the preliminary definitions which 
emerged in Phase 1, were optimally suitable and acceptable 
as operational definitions for trial recruitment without further  
refinement.

Conclusion and final definition
This concept analysis has identified that defining ‘trial recruit-
ment’ is a complex task. Phase 1 revealed that there is ambi-
guity around temporal descriptions of ‘trial recruitment’ in 
health care journals, and varying terminology is used when  
reporting on trial recruitment. Sixty-one of the analysed  
trials identified a time point, in relation to the four main trial 
processes (screening, consent, randomisation, allocation), at 
which trial recruitment took place. The majority of these studies  
identified trial recruitment as being between consent and  
randomisation or between screening and randomisation (with 
time of consent unclear) as the time point of actual recruit-
ment. Over half of the trials analysed (n=76) did not identify  
a clear time point of when trial recruitment took place. Our 

analysis also revealed variation in terminology used to describe 
entry to the trial, and often multiple terms were used inter-
changeably. Enrolment (n=52) and recruitment (n=29) were 
the most common terms used, but the use of numerous terms  
was frequent in the trial reports (n=30).

There are some limitations to this concept analysis that should 
be noted. We acknowledge that trial design could potentially 
impact on the variation and type of terminology used when 
reporting trials, for instance whether or not a trial is randomised  
and whether the trial includes a run-in period. We did not 
extract data relating to trial run-in periods and, as most of 
the trials analysed were randomised trials (n=148/150) we 
could not compare descriptions in randomised compared to  
non-randomised trial reports. However, we included both  
randomised and non-randomised trials in our search strategy 
and the selection of trials for inclusion in analysis was based 
on a random sample of records from each of the five journals. 
Type of randomised trial (e.g., cluster, parallel, feasibility or 
pilot trials) might also potentially influence the definition of  
recruitment in trial reports. As our focus was on description  

Table 5. Variation in terminology.

Journal 
[reference] 

Healthcare area Description 

N Engl J Med21 Lung Disease ‘863 infants were enrolled during the period from April 2010 through August 2013’ (p.149)

Lancet22 Osteoperosis ‘...we enrolled post-menopausal women with at least two moderate or one severe 
vertebral fracture and a bone mineral density’ (p.30) 
 
‘We enrolled 680 patients in each group…’ (p.30)

Lancet23 Oncology ‘Of 601 patients assessed for eligibility, a total of 452 patients… were recruited and 
randomly assigned’ (p.233) 
 
‘...601 patients assessed for eligibility, of whom 452 patients were enrolled and 226 were 
randomly assigned ’ (p.229)

JAMA24 Anaesthesia ‘Patients undergoing anaesthesia with RSI were enrolled from February 2014 until 
February 2017...’ (p.E1) 
 
‘...Recruitment began in February 2014 and ended in February 2017’ (p.E2)

Lancet25 Adolescent health ‘Of the 112 eligible schools, 75 were randomly selected to participate in the trial...’ (p.2471) 
 
‘...we recruited 75 schools’ (p.2471)

JAMA26 Retinopathy of 
prematurity

‘Patients were recruited between September 2014 and August 2016. 20 infants were 
screened and 19 were randomized’…(p.278) 
 
‘20 patients were screened and 19 were enrolled’ (p.279)

Lancet27 Inflammatory diseases ‘Between Oct 6, 2015, and Nov 30, 2016, 166 patients were screened, of whom 102 were 
randomly assigned ...’ (p.1330) 
 
‘...Patients were recruited between Oct 6, 2015, and Nov 30, 2016’ (p.1335)

BMJ Open28 Critical care ‘...an enrolment of 114 patients was planned....’ (p.3) 
 
‘One hundred fourteen patients were included in this study with 57 patients randomised in 
each group’ (p.3)
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and definition of recruitment, irrespective of type of trial, 
we did not specifically seek or extract this information. We 
acknowledge, however, that this could present as a potential 
limitation in providing a complete picture of the dataset which  
informed the concept analysis. 

This concept analysis provided a preliminary temporal opera-
tional definitions of ‘trial recruitment’, based on Phase 1 and 
tested these with healthcare professionals and previous trial 
participants in a workshop session in Phase 2. Based on their 
practical experience, the workshop attendees concluded that  
while there may be exceptions to the preliminary definitions, the  
definitions proposed offer acceptable definitions without 
refinement. Furthermore, the definitions standardise how trial 
recruitment may be temporally understood as part of overall 
trial processes. In this regard, we conclude by proposing the  
following temporal operational definitions of ‘trial recruitment’ in  
the context of whom and when: 1) Trial recruitment of par-
ticipants (an individual or cluster) is defined as ‘the time point 
after screening and consent, and before randomisation’ and  
2) the trial recruitment period is ‘the time point after screening 
and consent of the first participant, and before randomisation of 
the last participant’. Having clear and consistent terminology  
across trial reports is crucial for consistent, accurate and  
reliable trial reports. Having standardised definitions of trial 
recruitment will help optimise homogenous understandings and  
interpretations by those who will ultimately use these trial 
reports to inform clinical decision making, practice or further 

research. To overcome ambiguity and potential misinterpreta-
tions which can adversely impact on the reliability and integ-
rity of trial reports we offer, based on this concept analysis, a 
standard definition of recruitment to trials. We recommend that 
those involved in reporting on trials, and in setting trial report-
ing guidance, should implement/apply this definition to ensure  
that trial reporting is optimally standardised into the future.

Data availability
Underlying data
Figshare: https://doi.org/10.6084/m9.figshare.13109870.v113

This project contains the following underlying data:

•    Delaney et al. 2020_Concept Analysis_Extracted Data.xlsx

Extended data
Figshare: https://doi.org/10.6084/m9.figshare.13109870.v113

This project contains the following extended data:

•    Delaney et al. 2020_search strategy.pdf

•    Delaney et al. 2020_records per journal.pdf

•    Delaney et al. 2020_characteristics of included studies.pdf

Data are available under the terms of the Creative Commons  
Attribution 4.0 International license (CC-BY 4.0).
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As a systematic review expert with experience of evaluating and conducting trials I am very well 
qualified to review this paper and I thank the authors for an interesting read. 
 
This study analysed reporting of trial recruitment timing in leading medical journals and found 
that reporting is unclear, incomplete or absent. This work is a timely reminder that incomplete or 
unclear reporting in RCTs is an issue that requires remedy. I commend the team for thoroughly 
documenting the problem. 
 
Abstract: the team uses both "enrolment" and "recruitment" interchangeably in the abstract (and 
the background section). Is this deliberate or should it be revised to consistently use 
"recruitment", or perhaps offer some explication of the difference between the two terms (if any)? 
 
Background: This situates the work well and cites relevant and current guidance. I would like to 
see a statement and some elaboration on why "variation in how recruitment is reported and 
understood" is a problem – aside from being a major frustration for systematic reviewers. The 
opening line appropriately mentions bias due to non-reporting or selective reporting but this is 
not directly linked to reporting on recruitment. I’d really like the authors to explicitly answer the 
questions; why is this a problem? What are the implications of poor reporting or indeed poor 
practice – why does it matter? 
 
Methods: This is very clearly presented and I found the succinct introduction to concept analysis 
particularly informative. I am curious as to why trial protocols were excluded as they are a vital 
part of the reporting and often contain supplementary detail not contained in the trial report. 
Could the authors explain why protocols were excluded? I would be interested to know too if 
authors consulted the trial protocol of included published trials to get more information on 
reporting of recruitment and to compare reporting between protocol and publication. 
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The selection of a subsample of trials is appropriate and well documented. In the PRISMA Flow 
diagram, box "no further novel data captured" – should this be 91 rather than 150? 
 
The line "148 of the records reported on randomised trials and two reported on non-randomised trials."  
would fit better in Characteristics of included studies. I would also like to know what proportion 
were cluster, parallel, pragmatic RCTs and if any were feasibility studies or pilot trials to get a fuller 
sense of the data set. Is it possible to explore whether or not the definition of recruitment was 
related to the type of trial? 
 
I suggest a change of wording "Of the 150 trials analysed, over half (n=76) did not identify a clear time 
point of when recruitment took place in relation to any of screening, consent, randomisation, allocation"  
to "Of the 150 trials analysed, over half (n=76) did not clearly identify when recruitment took place in 
relation to any of screening, consent, randomisation, allocation". 
 
I prefer reporting to be consistent in referring to proportions, percent or number and not mixing 
different metrics e.g., "Of the 150 analysed trials, just over a third (n=52) used the term ‘enrolment’, 
and 34 did not use a specific term to describe entry to the trial." Could be "Of the 150 analysed trials, 
just over a third (n=52) used the term ‘enrolment’, and just over one fifth (n=34) did not use a specific 
term to describe entry to the trial." 
 
Conclusions: The lack of comparison between RCTs and non-RCTs is unfortunate but unsurprising 
given the focus on medical journals. A better approach may have been to focus only on 
randomised trials or to specifically search for non-RCTs, which would likely mean expanding the 
search to include non-medical journals/databases to capture non-RCTs as they are less common in 
medicine than other areas of health and social care. 
 
I understand that the focus is on the term "trial recruitment" but could you also consider that the 
term "enrolment" might have its own distinct meaning and explore this in the next phase of the 
study? Given that the term "enrolment" was actually more common in your data set, had you 
considered that enrolment might be the more useful term instead of recruitment or do you think 
they are two distinct terms with distinct meanings? The preliminary definition is very useful. 
 
As above, I would like a see the authors draw out the importance of good clear reporting, why 
terminology is important, and preliminary recommendations for how to fix the problem – not just 
providing a definition but telling the reader what you might do next once you have settled on an 
agreed definition. 
 
Overall, I found this article to be informative and a very useful practical approach to documenting 
and exploring the problem of reporting of trial recruitment. Some minor changes will enhance the 
quality and usefulness of the article and I look forward to reading about the next phase of this 
work.
 
Is the work clearly and accurately presented and does it cite the current literature?
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Are sufficient details of methods and analysis provided to allow replication by others?
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If applicable, is the statistical analysis and its interpretation appropriate?
Not applicable

Are all the source data underlying the results available to ensure full reproducibility?
Yes

Are the conclusions drawn adequately supported by the results?
Partly
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I confirm that I have read this submission and believe that I have an appropriate level of 
expertise to confirm that it is of an acceptable scientific standard, however I have 
significant reservations, as outlined above.

Author Response 04 Mar 2022
Valerie Smith, Trinity College Dublin and National University of Ireland Galway, Ireland 

Many thanks for taking the time to consider our paper. We appreciate your valuable input 
and have replied to your comments, in sections below. Please see our amendments to the 
text in the revised paper. This revised version now also includes the findings and methods 
for Phase 2 of the Concept Analysis (and a final definition of ‘trial recruitment’). 
 
Abstract: We now use the term ‘recruitment’ consistently in the abstract but note also that 
the term ‘recruitment’ is often referred to interchangeably in reports as ‘enrolment’. We 
have added a further sentence to the Background (Section 1.0) to explain this further. 
 
Background: We have added a sentence to the Background to emphasize why variation in 
how recruitment is reported can be problematic. 
 
Methods: 
In response to your comment on the exclusion of protocols: Thank you for this important 
point. We did consider trial protocols, however, we wished to analyse ‘actual’ recruitment 
data rather than what might be planned. We have clarified this with an added sentence to 
the paper (end of paragraph in ‘Dealing with meaning and measurement’ section). 
 
We have corrected Figure 3. 
 
We have moved the line "148 of the records reported on randomised trials and two 
reported on non-randomised trials" to the ‘Characteristics of included studies’ section. 
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In response to your query about cluster, parallel and pragmatic RCT’s: Thank you for raising 
this important point, however, unfortunately we did not extract these specific types of data 
as our focus was on definition and description of recruitment irrespective of trial design. We 
do see, in hindsight, that this provides a limitation, and have noted this in the added text on 
limitations in in the Conclusion. 
 
We have revised the wording around proportions and ‘clearly identify’ in line with your 
suggestions. 
 
Conclusion: 
We have now acknowledged the limitation that the type of randomised trial might also 
potentially influence the definition of recruitment in trial reports. 
 
In response to your comment about ‘enrolment’: We appreciate that the terms ‘enrolment’ 
and ‘recruitment’ are often used interchangeably and indeed ‘enrolment’ was a commonly 
used term in the analysed reports. As our aim was to develop a definition for ‘recruitment,’ 
which is not to say that ‘recruitment’ is a more useful term than ‘enrolment’ but the hope is 
that by providing clarity on at least one term, this will reduce ambiguity in trial reporting, 
and potentially encourage those reporting on trials to consistently use ‘recruitment’ based 
on this definition. 
 
In response to your comment about emphasising the importance of clear trial reporting 
and preliminary recommendations: We have added text to the end of the Conclusion which 
we hope addresses this point.  

Competing Interests: No competing interests were disclosed.
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The authors state that "ambiguity in anchoring the trial start date, end date, recruitment 
and enrolment temporally to trial processes (e.g. invitation, consent, and randomisation) 
has the potential for variation in how recruitment is reported and understood in trial 
registries, trial protocols and trial reports." and thus in phase 1 aims to perform a concept 
analysis of ‘trial recruitment’ and develop a preliminary operational definition of ‘trial 

1. 
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recruitment’. However, there is no systematic evaluation of earlier similar studies, and thus 
a limited justification of this study. The aim of the study makes it even more importantly to 
identify and consider earlier similar studies as the authors are looking for how a certain 
concept has been used and defined. 
 
Whenever a concept is analyzed and discussed it would be helpful to identify, describe and 
use the existing theories about the concept. Having this theoretical background would be 
both helpful in analyzing the results of the study and helps the readers to evaluate the 
relevance of the interpretation of the data. 
 

2. 

It may have been relevant to perform an analysis where the results randomized versus non-
randomized included studies were performed. 
 

3. 

All in all a very important and well-performed study.4. 
 
Is the work clearly and accurately presented and does it cite the current literature?
Partly

Is the study design appropriate and is the work technically sound?
Yes

Are sufficient details of methods and analysis provided to allow replication by others?
Yes

If applicable, is the statistical analysis and its interpretation appropriate?
Yes

Are all the source data underlying the results available to ensure full reproducibility?
Yes

Are the conclusions drawn adequately supported by the results?
Yes
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and have replied to your comments, numbered below. Please see our amendments to the 
text in the revised paper. This revised version now also includes the findings and methods 
for Phase 2 of the Concept Analysis (and a final definition of ‘trial recruitment’). 
 
1. We appreciate this important comment, thank you, however, we have not identified any 
previous similar studies including any previous concept analyses that have specifically 
analysed the concept of ‘trial recruitment’ and how it might be operationally defined. We 
have now emphasised this in the final paragraph of the Background section. This text is also 
expanded and further supported with revisions in line with comment 2 (see below). 
 
2. Similar to comment 1, we did not identify existing theories that explicitly analysed the 
concept of ‘trial recruitment’, however, we have now added text on previous studies that 
used theoretical frameworks in trying to understand or enhance trial recruitment strategies. 
This additional text and references (final paragraph of the Background section), we hope 
gives further justification for undertaking a formal concept analysis. 
 
3. We acknowledge that trial design could potentially impact on the variation and type of 
terminology used when reporting trials, for instance whether or not a trial is randomised 
and whether the trial includes a run-in period. We did not extract data relating to trial run-in 
periods and the majority of the trials analysed are randomised trials (n=148/150 are RCTs). 
We also refer to this issue in the limitations sections of the Conclusion.  
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