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Abstract 

Background A common challenge for randomised controlled trials (RCTs) is recruiting enough participants to be 
adequately powered to answer the research question. Recruitment has been set as a priority research area in trials to 
improve recruitment and thereby reduce wasted resources in conducted trials that fail to recruit sufficiently.

Methods We conducted a systematic mixed studies review to identify the factors associated with recruitment to 
RCTs in general practice. On September 8, 2020, English language studies were identified from MEDLINE, EMBASE, 
Cochrane Database of Systematic Reviews and CENTRAL databases for published studies. NTIS and OpenGrey were 
searched for grey literature, and BMC Trials was hand searched. A narrative synthesis was conducted for qualitative 
studies and a thematic synthesis for qualitative studies.

Results Thirty-seven studies met the inclusion criteria. These were of different study types (10 cross-sectional, 5 non-
randomised studies of interventions, 2 RCTs, 10 qualitative and 10 mixed methods). The highest proportion was con-
ducted in the UK (48%). The study quality was generally poor with 24 (65%) studies having major concerns. A complex 
combination of patient, practitioner or practice factors, and patient, practitioner or practice recruitment were assessed 
to determine the possible associations. There were more studies of patients than of practices or practitioners.

Conclusions For practitioners and patients alike, a trial that is clinically relevant is critical in influencing participa-
tion. Competing demands are given as an important reason for declining participation. There are concerns about 
randomisation relating to its impact on shared decision-making and not knowing which treatment will be assigned. 
Patients make decisions about whether they are a candidate for the trial even when they objectively fulfil the eligibil-
ity criteria. General practice processes, such as difficulties arranging appointments, can hinder recruitment, and a 
strong pre-existing doctor-patient relationship can improve recruitment. For clinicians, the wish to contribute to the 
research enterprise itself is seldom an important reason for participating, though clinicians reported being motivated 
to participate when the research could improve their clinical practice. One of the few experimental findings was that 
opportunistic recruitment resulted in significantly faster recruitment compared to systematic recruitment. These 
factors have clear implications for trial design. Methodologically, recruitment research of practices and practition-
ers should have increased priority. Higher quality studies of recruitment are required to find out what actually works 
rather than what might work.
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Background
Randomised controlled trials (RCTs) require a suf-
ficient number of participants to be adequately pow-
ered. This is necessary for a trial to answer the specific 
research question. The significant difficulties in recruit-
ing participants are well established [1–3]. A review of 
all 151 RCTs funded by the UK National Institute for 
Health Research (NIHR) Health Technology Assess-
ment (HTA) Programme between 2004 and 2016 
showed that only 40% of RCTs recruited 100% of their 
original target; 63% recruited 80% of original target 
and around one-third of RCTs extended their period 
of recruitment to increase recruitment [1]. While the 
HTA review does not report the actual/target recruit-
ment percentages for those studies in general practice, 
a survey of 34 trials in UK general practice found simi-
lar results with less than one-third recruiting to the 
original timescale [4]. Studies also regularly describe 
difficulties in recruiting individuals to general practice-
based trials [5–7].

As a result of the challenges in recruiting partici-
pants, methods to boost recruitment in trials, was set as 
a priority research area by clinical trials units in the UK 
and the Lind Alliance [8]. More recently, in 2018, an 
RCT recruitment priority setting exercise (PRioRiTy) 
set its top ten research priorities. Two, relevant to this 
review, included What are the barriers and enablers for 
clinicians…in helping conduct randomized trials and 
What are the key motivators influencing members of the 
public’s decisions to take part in a randomised trial [9].

Other relevant systematic reviews have focused on 
interventions to improve recruitment to RCTs [10–12]. 
While this is clearly important, for our purposes, this 
would not be sufficient in identifying factors associ-
ated with recruitment out of the context of an interven-
tion. For example, there are studies that retrospectively 
investigate reasons for poor recruitment which are of 
value but are not interventional by type [13]. Addition-
ally, there are non-randomised studies of interven-
tions (NRSIs) aiming to improve recruitment that were 
omitted by other reviews [12]. A Cochrane qualitative 
evidence synthesis of factors that impact recruitment 
to randomised trials in healthcare focused on poten-
tial trial participants’ experiences and perceptions of 
recruitment [14]. The Cochrane review did not inves-
tigate the perspective of the recruiter, e.g. general 
practices as a unit or general practitioners. A recent 
systematic review investigated NRSIs to improve par-
ticipant recruitment [15]. The main finding from this 
was that all 92 included studies were at high risk of 
bias, and the authors concluded that careful thought is 
required for non-randomised studies to prevent further 
research waste.

Finally, none of these reviews focused on the spe-
cific setting of general practice but instead reported on 
recruitment in a wide range of clinical settings.

This systematic review focuses on recruitment to RCTs 
in general practice, also known as family practice or fam-
ily medicine. The reason for this is that for many nations, 
care delivered in the community is the main paradigm 
of healthcare [16, 17] and which has increasing priority 
as societies attempt to deliver universal healthcare cov-
erage [18]. Research findings from RCTs that have only 
been studied in a hospital setting cannot be assumed to 
generalise to a community setting. A robust evidence 
base of treatment effectiveness for people in the com-
munity is therefore required. As such, a research priority 
is recruitment in a general practice setting as recognised 
by the development of practice-based research networks 
internationally [19–21]. For this review’s purpose, both 
recruiters and participants are included.

A relevant area for further research is that of predictive 
modelling of recruitment to trials and the call for better 
models in predicting recruitment [22–25]. In 2020, The 
Tufts Center for the Study of Drug Development reported 
that 23% of studies recruited outside their target timeline. 
Although this was reduced from 52% in 2012, improved 
prediction of recruitment has been recommended to fur-
ther reduce delays [26]. The Tufts’ approach is also sup-
ported by PRioRiTy where an identified priority included 
What are the best ways to predict recruitment rates to a 
randomized trial and what impact do such predictions 
have on recruitment? [9].

The aim of this systematic review is to identify the 
factors associated with the recruitment of individual 
patients, practices or practitioners to RCTs in general 
practice. In the longer term, we aim to develop a predic-
tive model of RCT recruitment rates in general practice 
settings using machine learning methods and will use the 
findings from this review in selecting possible predictor 
variables from appropriate datasets.

Methods
A completed PRISMA checklist for this review is pro-
vided in Additional file 1 [27].

Protocol and registration
The protocol has been registered with The International 
Prospective Register of Systematic Reviews [28], (PROS-
PERO registration number: CRD42018100695) and pub-
lished in BMC Trials [29].

Eligibility criteria
Complete study eligibility is detailed in Table  1. In 
summary, we included any primary study design that 
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investigated the recruitment of patient, practices, or 
practitioners to RCTs in general practice.

Information sources
The PRISMA-S checklist was used to describe the litera-
ture search process [30].

The following databases were searched for relevant 
studies: MEDLINE In-Process and other Non-Indexed 
Citations and MEDLINE 1946 to Present; Embase 
1947-Present, updated daily, both via Ovid; the Cochrane 
Database of Systematic Reviews, Issue 5 of 12, May 2018; 
and the Cochrane Central Register of Controlled Tri-
als (CENTRAL), both via the Cochrane library. These 
databases were searched on 23 May 2018. In addition, 
the websites OpenGrey [31] and the National Technical 
Reports Library [32] were searched on 1 June 2018. All 
searches were updated on 8 September 2020. The jour-
nal BMC trials were hand-searched, originally for 5 years 
preceding the 23rd of May 2018. This hand search was 
extended to 8 September 2020 to align with the updated 
database search. Hand-searching was conducted by look-
ing back through the articles section of the BMC trials 
website [33]. No filtering was applied to this.

Experts in the field of trial recruitment were contacted 
regarding important articles for inclusion.

Search strategy
The search strategy was supported by a health informa-
tion specialist with systematic review experience (PC). 
The search strategies used both text words and relevant 
indexing related to controlled or multicentre trials, selec-
tion and recruitment, and general practices and prac-
titioners. Citation and bibliographic searching were 
conducted on any included studies to identify additional 
relevant studies. A snowballing process was used for any 
studies discovered where further bibliographic and cita-
tion review was repeated until no further papers were 
found [34]. Citation searching was done by using the 

cited by section of PubMed for each article [35]. Biblio-
graphic searching was done by using reference lists at the 
end of each article. The full search strategies are attached 
separately in Additional file 2.

Study records
Literature search results were exported to the Distill-
erSR systematic review software. Based on the inclusion 
and exclusion criteria (Table  1) the review team devel-
oped screening questions and forms that were tested by 
a calibration exercise which involved reviewing a sample 
of level 1 and 2 screening with a 3rd reviewer (FS) prior 
to implementation. These were uploaded to DistillerSR 
along with citation abstracts and full articles. Any mem-
bers of the review team that were not familiar with Dis-
tillerSR or the subject area received training.

A PRISMA diagram [27] was completed to show the 
selection of studies at different levels of assessment and is 
shown in Fig. 1 of the results section.

Selection process
Titles and abstracts of studies of search results and other 
sources were independently screened by two reviewers 
(KM and WS). The full text of those studies that poten-
tially met the inclusion criteria was retrieved and inde-
pendently assessed for eligibility by two reviewers. Any 
disagreements over the eligibility of studies were resolved 
through discussion with a third reviewer (FS). Rea-
sons for excluding studies were recorded. The reviewers 
were not blinded to the journal titles, study authors or 
institutions.

Data collection process
Standardised forms were used to extract data and were 
specific for quantitative, qualitative and mixed-methods 
studies. Two review authors (KM and WS) extracted 
data independently from included studies, and conflicts 
were resolved through discussion. Any disagreements 

Table 1 Inclusion and exclusion criteria

Category Inclusion criteria

Study design Any primary study design that investigates the recruitment to RCTs in general practice. Qualitative, quantitative and mixed methods 
studies were included.

Participants Any participants, both where the focus was on recruitment of practices to RCTs as well as recruitment of individual patients.

Interventions Any interventions that target recruitment.

Comparators Any comparators were included.

Outcomes Outcomes that are focused on recruitment. Examples of outcomes include the number of participants recruited, percentage of 
recruitment target achieved and time to the first participant recruited.

Setting The study investigating recruitment must be of any RCT that is set within general practice, i.e. general practices are the locus of the 
intervention where recruited participants are randomised to an intervention based on the practice.

Language Only studies in English were included.
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were resolved with a third reviewer (FS). Extracted data 
included demographic information, methodology and 
outcomes as well as measured recruitment metrics. 
Study authors were contacted in the event of any incom-
plete data.

Outcomes
The primary outcome was study recruitment. There are 
many ways of measuring this including numbers, propor-
tions and rates.

For qualitative studies that investigated recruitment to 
trials, the phenomenon of interest [36] rather than out-
come is used and that was recruitment.

Quality appraisal
Two reviewers independently assessed study quality (KM 
and WS) at the study level. Since any study type was 
included in this systematic review, a variety of quality 
appraisal tools were used (Table 2).

Risk of bias tools was used to categorise the risk of bias 
into low, moderate, serious or critical based on the algo-
rithms contained in the full guidance documents for RoB 
2 [42] and ROBINS-I [43].

For CASP, AXIS and mixed-methods tools, papers 
were judged: no concerns, if no element of the design was 
judged to be poor; minor concerns for one poor score; 
and major concerns for two or more poor scores.

Fig. 1 PRISMA flow diagram. This figure illustrates the number of studies identified at each stage of the screening process. RCT, randomised 
controlled trial
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The quality appraisal information was tabulated along 
with the corresponding studies and informs the discus-
sion of the quality of the evidence base on this topic.

Data synthesis
A narrative synthesis of quantitative studies was per-
formed. Guidance from the Centre for Reviews and Dis-
semination informed the synthesis [44].

A thematic synthesis was conducted for qualitative 
studies, including qualitative components of mixed 
methods studies. This followed the three stages of 
thematic synthesis described by Thomas and Harden: 
line-by-line coding of text, development of descriptive 
themes and generation of analytical themes [45]. Study 
reports were entered verbatim into the NVivo qualita-
tive data analysis software. One reviewer (KM) coded 
the text, developed descriptive themes and generated 
analytical themes. These were reviewed by a second 
reviewer (FS).

Since recruitment studies could investigate recruit-
ment at different levels, outcome variables were catego-
rised according to the recruitment focus, i.e. patient, 
practitioner and practice. Independent variables were 
also categorised by patient, practitioner and practice. 
Some studies investigated overlapping outcomes and 
factors. These were placed in separate analyses accord-
ing to the relevant category. Where necessary, simple 
data conversions were performed to provide study size 
numbers and percentages where these were not explic-
itly stated. Studies were tabulated by outcome category, 
with subcategories or subthemes displayed within 
these. Certainty in the body of evidence for an outcome 
was assessed by reviewing quality appraisal results 
along with consistency with other studies reporting 
on the same recruitment factor. Findings provided in 
the discussion section are those where there is a high 
degree of confidence.

This mixed studies review used a parallel result con-
vergent synthesis design which is characterised by 

quantitative and qualitative evidence being analysed and 
presented separately and integration occurring in the dis-
cussion section during the interpretation of results [46].

Results
Literature search
A PRISMA flow diagram (Fig.  1) shows the screening 
flow.

The database searches, Trials journal hand search 
and full-paper bibliography and citation search resulted 
in 7297 papers. A total of 3275 of these were duplicates. 
Title and abstract screening excluded 3810 papers leav-
ing 212 full-text articles. A total of 167 of these were 
excluded. A total of 37 studies, therefore, met the inclu-
sion criteria [7, 47–82].

Description of included studies
A summary of the recruitment study characteristics 
including contextual information on the parent RCT is 
provided in Additional file 3.

Study participants
Of the 37 included studies, 27 investigated individual 
patient factors associated with recruitment, 6 investi-
gated practice factors, 10 investigated practitioner fac-
tors and 12 investigated overlapping categories.

The study size was calculated according to the 
recruitment focus. For example, where patient recruit-
ment was the focus, study size relates to the number 
of patients recruited and does not include a number of 
practices or practitioners even if factors related to these 
were used as independent variables.

In total, the studies involved 18,645 patients (13,098 
participants, 5547 non-participants), 1173 practition-
ers (1004 participants, 169 non-participants) and 1335 
practices (585 participants, 750 non-participants). 
There is an almost 20-fold higher number of patients 
compared with practitioners and practices.

Table 2 Quality appraisal tool used in this systematic review

Type of study Quality appraisal tool used

Quantitative
 Randomised controlled trial Cochrane collaboration risk-of-bias tool for randomized trials (RoB 2) [37]

 Cross-sectional Appraisal tool for Cross-Sectional Studies (AXIS) [38]

 Case-control Critical Appraisal Skills Programme (CASP) case-control study checklist [39]

 Non-randomised studies of interventions, including time-series 
analysis

Cochrane Risk Of Bias In Non-randomised Studies of Interventions (ROBINS-I) [40]

Qualitative CASP Qualitative Study Checklist [39]

Mixed methods Mixed methods scoring system [41]
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Types of trials
The geographical locations of the studies were UK, 18; 
USA, 5; Australia, 5; New Zealand, 3; The Netherlands, 
3; Germany, 1; Norway, 1; and Switzerland, 1.

The design of recruitment studies was varied. Quantita-
tive studies included 10 cross-sectional design, 5 NRSIs 
and 2 RCTs. There were 10 qualitative studies and 10 mixed 
methods studies.

The clinical domains of the interventions were catego-
rised as allergy 1, cancer 1, cardiovascular 6, care of older 
adults 2, dermatology 1, diabetology 1, gastrointestinal 2, 
haematology 1, infectious disease 3, medically unexplained 
Symptoms 1, mental health 2, musculoskeletal 4, obstetrics 
2, occupational health 1, paediatrics 1, public health 6, res-
piratory 5 and renal 1.

Methodological limitations of the studies
Quality appraisal assessments of all studies are provided 
in Additional file 4 and graphical summaries in Additional 
file 5. We assessed 6 studies as having no methodological 
limitations (1 cross-sectional; 4 qualitative; 1 mixed-meth-
ods), 5 minor (2 RCTs; 1 cross-sectional; 1 qualitative; 2 
mixed-methods), 2 moderate (both cross-sectional) and 
24 as major (7 cross-sectional; 5 non-randomised studies 
of interventions; 5 qualitative; 7 mixed-methods). Studies 
were, therefore, generally of low quality. The results of qual-
ity appraisal should be considered along with the type of 
study which has clear implications on the level of evidence.

Heterogeneity
There was substantial heterogeneity across the studies with 
variation in study type, setting and definition of variables 
and outcomes. For example, studies defined ‘recruitment’ 
differently. Studies varied in their focus on recruitment of 
practices, practitioners or participants to trials. The type 
of factor also varied and could be a practice, practitioner, 
patient or trial factor.

Factors associated with recruitment
Factors are divided into two main categories: factors 
associated with the recruitment of patients and factors 
associated with the recruitment of practices and/or practi-
tioners. Within each of these categories, there are multiple 
subcategories including patient, practitioner, practice and 
trial factors. A summary of the results for each individual 
factor for quantitative and qualitative studies is provided 
in Additional files 6 and 7.

Factors associated with recruitment of patients
Patient factors

Demographic factors Age: Older age was consistently 
associated with poor recruitment in the four studies 

which investigated this [47, 60, 63, 80]. Importantly, these 
studies were all in the over 65 age group.

Sex: There were inconsistent findings for the association 
between male or female sex and recruitment. Two studies 
investigated this and had conflicting results [63, 80].

Deprivation: Fletcher et  al. found a significant positive 
association between recruitment and the most deprived 
quartile [47]. Rogers et al. showed the opposite associa-
tion with the highest number and percentage of partici-
pants in the least deprived quintile [80]. However, in the 
latter trial, few patients were invited from deprived back-
ground so no clear conclusion can be drawn.

Ethnicity: The findings from two studies reflect the 
higher number of white people eligible to studies, invited 
and therefore recruited [47, 70]. One of these studies, 
however, found that for some groups, the rates of invited 
to recruited was different with no Hispanic or Asian 
patients recruited from the 23 eligible [70].

Migrants: Welsh et al. found that immigrants were signif-
icantly less likely than non-migrants to be recruited with 
only 12% agreeing to recruitment [70].

Medical factors Comorbidity: This association is 
unclear with Durham et  al.’s finding that participants 
had a significantly lower chronic disease score (2.7), 
compared to non-participants (2.8). Fletcher et  al. used 
the Rankin disability score [47] and did not show a clear 
association between disability score and recruited rate.

Polypharmacy: Two studies investigated the association 
with being prescribed five or more medications and found 
a small positive association with recruitment [47, 60]. One 
study was statistically significant [60].

Desire not to have medication altered: Petty et al. found 
that some patients did not want a change in their usual 
medications [60].

Health status can affect potential participation due to 
current health status, potential personal health benefits 
and fear of health risks: Petty et al. found that a number 
of patients stated they were not well enough to partici-
pate [60]. Normansell et al. found that there were differ-
ent reasons that one’s health status could impact their 
reason for declining participation [52]. One patient had a 
history of stroke that affected their mobility and therefore 
the ability to take part in an exercise trial, while another 
had multiple health problems creating medical burden. 
Rogers et al. found that For some, psychological barriers 
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such as lack of confidence and depression posed significant 
challenges to participation [80].

Van Staa et al. found that for six out of ten patients, the 
most important reason for participating in the eLung 
trial was that it might improve their own health [61]. 
Bleidhorn et  al, also found that experience of personal 
health benefit from taking part in a previous trial encour-
aged them to take part in their trial [82].

Bleidhorn et al. found that some declined participation 
due to concerns that their health would be adversely 
impacted by taking part [82]. Rogers et  al. found that 
Real and perceived medical problems and fear of such 
problems were significant barriers to regular physical 
activity [80].

Practical factors Perceived time constraints and conflict 
with other commitments can serve as a negative influ-
encing factor in considering participation: Attwood et al. 
found that barriers related to time—generally work and/
or family commitments—were commonly raised by non-
participants [69]. This functioned both as a perceived 
barrier to them participating in research generally but 
also in specifically finding the time to increase their activ-
ity levels. For participants interviewed by Bleidhorn et al., 
there was an assumption that people did not take part 
due to trial-related time effort, especially for employed 
people [82]. Rogers et al. also found that some had many 
other commitments relating to work, family and recrea-
tion [80]. It was also felt that the 3-month commitment 
to the trial was too long. Likewise, Normansell et  al. 
found that the duration of their trial was a perceived bar-
rier [52]. Normansell et  al. also found that three (10%) 
respondents declined participation due to work or other 
commitments [52]. Caring commitments were also found 
to deter participation. Three (10%) respondents did not 
participate due to travelling away.

Travel difficulties: Normansell et al. found one potential 
participant declined due to difficulty with transport [52].

Unavailability: Petty et al. found that a number of patients 
declined participation due to unavailability for a number 
of reasons, including going on holiday, in-hospital or day 
centres, interference with their routine and moving away 
from the area [60].

Communication: Welsh et  al. found a non-significant 
association with patients requiring a translator less likely 
to be recruited [70].

Beliefs Not considering oneself a candidate for the trial 
can negatively influence the decision to participate: The 
concept of candidacy was originally described by Davison 
et  al., as an explanatory framework of personal beliefs 
regarding coronary risk [83]. Individuals develop an idea 
of the kind of person who gets heart trouble, and this can 
impact the effectiveness of health promotion campaigns. 
Candidacy functioned as a lay epidemiology [84]. Other 
studies have researched candidacy beyond this strict defi-
nition. Tookey et  al. found that the doctor-patient rela-
tionship could serve as both a facilitator of candidacy and 
a barrier to care, when patients are considering access-
ing general practice for cancer symptoms [85]. In this 
review, candidacy appears to be a useful framework in 
considering patients’ perceived eligibility to participate 
in trials. Attwood et  al. interviewed non-participants to 
a trial with a pedometer-based intervention to identify 
reasons for non-participation [69]. Patients often felt 
they were not candidates for the trial due to health con-
ditions or a disability. Additionally, based on their own 
views of their current health or activity levels, they would 
often decline, I already do run about four times a week 
and cycle to and from work…and do Pilates, so I prob-
ably wouldn’t increase it. I felt like probably I wasn’t the 
ideal candidate. Similarly, Rogers et al. found that many 
thought the trial was unnecessary for them because they 
perceived that their activity levels were high enough [80]. 
In the same study, some non-participants did not partici-
pate due to what they described as ‘personal competence’. 
Either they were competent enough with physical activity 
or due to health problems they would not be competent. 
Petty et al. found that some patients thought that due to 
the perceived simplicity of their medication regimen they 
would be wasting the pharmacist’s time [60]. Normansell 
et al. found that a reason for declining participation was 
a perception that the trial was intended for an older age 
group than theirs [52]. This highlights the importance of 
conclusions that potential participants will make about 
their own perceived candidacy for a trial, even if they 
would be objectively eligible based on the entry criteria.

Negative perceptions of research can influence partici-
pation in a variety of ways [82]. Bleidhorn et  al. found 
that participant respondents felt that uncertainty over 
the effectiveness of the intervention and the perception 
of being a test subject experimented on could negatively 
influence participation. Participants also felt that non-
participants did not value research as a potential reason 
for not participating. One interviewee who had par-
ticipated thought that the negative media portrayal of 
research is a potential barrier for some.
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Mistrust of the study: Petty et  al. found that several 
patients were concerned that they would have medicines 
stopped that they were happy taking or that the study 
was designed to save money [60].

Attitude toward healthcare: Petty et al. found that some 
patients did not like contact with the healthcare system 
and did not consent as a result [60].

Age: Rogers et al. found patients accepted that in retire-
ment they would be slowing down, I find an awful lot of 
people our age, they think about exercise but very few do 
anything about it. As they get older, they slow down and 
can’t be bothered [80].

Behaviours Altruism is an important factor for some in 
deciding to participate: Bleidhorn et  al. found that sev-
eral patients were motivated to take part in the trial out of 
consideration for others [82]. This motivation was at two 
levels. One was to help research in general, and the other 
was to help women specifically affected by urinary tract 
infection (UTI). The general motivation was reflected in 
another qualitative study by van Staa et  al. showing that 
four out of ten patients who took part in the study stated 
the main reason for doing so was to improve other people’s 
health in the future [61].

Spontaneity: Bleidhorn et  al. found that some partici-
pants stated that they were open and curious and did not 
consider participation for long before consenting [82].

Existing routine: Rogers et al. found that in the context of 
an exercise intervention, behavioural change was resisted 
due to potential participants’ existing routine [80].

Research experience Participants in Bleidhorn et  al.’s 
study had previous experience in a trial and decided to 
participate because of this [82].

Attitudes Gratitude: One respondent to Bleidhorn et al. 
agreed to participate due to being grateful for getting a 
last-minute appointment with a nurse for the assessment 
of their UTI [82].

Practice factors

Demographic Age profile of practice population: A 
study aiming to recruit participants over the age of 75 
found no significant difference between the proportion of 

the practice population over 75 and the percentage of the 
eligible population recruited [71].

Deprivation: Williams et  al. found that high socioeco-
nomic status (SES) was significantly associated with lower 
recruitment rates when compared with low SES [75].

Distance to travel: Brealey et al. found a significant associa-
tion between practice distance from the hospital, where the 
MRI would be performed as the intervention, and recruit-
ment with each additional 1 km distance being associated 
with a 2% reduction in recruitment [77]. Durham et  al. 
investigated the relationship between the distance that 
potential participants would have to travel between their 
home address and the clinic [63]. This showed a statistically 
significant association with a 5% higher participation rate 
when patients lived in the same zip code as the clinic.

Size of practice: There were inconsistent findings from 
three studies that investigated practice size—using a proxy 
of the number of GPs—and recruitment of participants. 
Fletcher et  al. found a strong linear negative association 
between the number of GPs registered at the practice 
and the number of patients consenting to take part [47]. 
Conversely, Brealey et al. found that recruitment was posi-
tively associated with the number GPs at the practice [77]. 
Mclean et al. found no significant difference between the 
number of GPs in the practice and recruitment rate [71].

Research experience  Powell et al. found no association 
between the NIHR research level of participating prac-
tices and recruitment of participants [51].

GP surgery-related barriers  Dislike of attending the 
GP practice or practical barriers to attending can nega-
tively influence participation: Attwood et  al. found that 
many interviewees cited barriers with their practice as a 
reason not to participate [69]. A common theme related 
to access to the practice, with difficulties relating to 
appointment systems and reception staff. Other barri-
ers included a perception that their practice was a place 
to go only when sick, concerns about using up practice 
time for prevention rather than treatment and a reluc-
tance to receive advice on physical activity when this did 
not relate to an existing health problem. Normansell et al. 
also found that a dislike of attending GP surgery was a 
reason for declining participation [52].

Not contactable  Petty et al. found that several addresses 
obtained from the practice were incomplete and resulted 
in some patients not being contacted [60].
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Practitioner factors

Demographic There is no convincing evidence of an 
association between the sex of a recruiting practitioner 
and recruitment. Williams et al. found that females were 
significantly less likely to recruit than males [75]. This 
study was at moderate risk of bias. McLean et al. [71] and 
Richardson et  al. [53] found no significant association 
between sex and recruitment.

Clinical experience McLean et al. found that GPs prac-
tising for more than 10 years recruited 4.6% more par-
ticipants than those practising for less than 10 years [71]. 
Fletcher et al. also found that GPs who had been qualified 
the longest (before 1975) recruited the most participants 
[47]. Williams et  al., however, found that years of prac-
tice were slightly negatively associated with recruitment 
[75]. This was, however, no longer statistically significant 
in multivariable regression analysis and was discounted 
from the final model.

Duration of time at current practice McLean et al. did 
not find a significant association between the duration of 
time that a GP was at their current practice and recruit-
ment rates [71].

Working pattern Richardson et al. found no association 
between the number of half days worked by the GP and 
recruitment [53].

Professional membership Williams et  al. and Richard-
son et  al. investigated the association with membership 
status of professional bodies—Royal Australian College 
of General Practitioners (RACGP) [75] and Pegasus Inde-
pendent Practitioner Association (IPA) [53]—and found 
no significant association.

Country of training In a New Zealand-based study, 
McLean et  al. found that GPs trained in New Zealand 
had a statistically significant, 5% higher, recruitment rate 
than those trained overseas [71].

GP engagement with trial Williams et  al. investigated 
two measures of GP engagement with a trial on the medi-
cal management of low back pain [75]. GPs being readily 
contactable and routinely screening patients was associ-
ated with a significant increase in recruitment.

Durham et al. used whether the eligible participant’s GP 
was involved in planning the study implementation as a 
proxy for engagement [63]. They found that there was 
a statistically significant 5.3% higher participation rate 
when the GP had been involved in planning.

Recruitment study engagement Richardson et  al. 
found that 56% of GPs who responded to the recruit-
ment study survey after one invitation recruited one 
or more participants compared with 27.5% of GPs who 
responded after two or more invites [53]. This was sta-
tistically significant.

Patient-doctor relationship A strong patient-doctor 
relationship can positively influence participation: Van 
Staa et al. found that seven out of ten participants stated 
that a key influencing factor in their decision to partici-
pate in the eLung trial was their excellent relationship 
with their doctor and trust that it would be in their best 
interests to participate if their GP asked them [61]. Blei-
dhorn et al. also found that participants had trusted their 
GP’s decision in recommending the trial to them [82]. 
Communication with the GP reassured some patients 
more than the trial information sheet. The conviction of 
the GP also influenced the decision of some participants 
when considering whether they would take part.

However, Petty et al. found that several patients declining 
participation were concerned that participating in a trial 
where a pharmacist reviewed their medications could 
adversely affect their relationship with either their GP or 
specialist [60].

Forgetfulness Clinicians state that forgetting to recruit 
is a reason for not including more patients: Van der Gaag 
et al. found that some GPs simply forgot to recruit par-
ticipants [48]. One reason given for this was that incident 
recruitment required having to remember to recruit on 
an ongoing basis. Another reason was that since there 
were few eligible patients it was easier to forget. De Blok 
et al. found that four of ten interviewees mentioned for-
getting about the study as a reason for not recruiting [55]. 
Page et al. showed slight agreement with the 7-point Lik-
ert scale statement During the study period, I forgot to 
approach patients… [74]. Forgetting to recruit was also 
highlighted in the qualitative survey component. Fos-
ter et  al., however, found that practitioners from both 
recruiting and non-recruiting groups disagreed with the 
statement I forgot to approach patients with asthma to 
participate [7].

Intention to recruit Clinicians participating in a trial 
report having the intention to recruit patients: Foster 
et  al. found that both recruiting and non-recruiting GP 
groups intended to approach potential participants, with 
the recruiter group showing a stronger but not significant 
difference between them [7]. Page et  al. also found that 
GPs intended to invite eligible patients to participate in 
the study [74].
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Confusion about the recruitment strategy One GP par-
ticipant felt confused regarding the recruitment strategy 
which impacted on recruitment through failure of imple-
mentation [74].

Time pressures Time pressures including compet-
ing clinical demands can negatively influence patient 
recruitment: Interviews by Prout et  al. identified many 
GPs that described time pressures of their surgery 
impacting their capacity to recruit participants [67]. De 
Blok et  al. found that six of ten GPs state that lack of 
time was a reason for not recruiting participants [55]. A 
respondent to Van der Gaag et  al. cited many compet-
ing organisational demands that affected the capacity to 
recruit [48]. Page et al. identified one GP who found that 
the time taken to do the core work of general practice 
left little time for the trial [74].

Not appreciating the importance of the study De Blok 
et al. found that five out of ten GPs stated that they did 
not appreciate the importance of the study [55]. The rea-
sons for this are unclear in the paper.

Number of eligible participants One respondent to 
Prout et al. felt that there were fewer children attending 
with URTI than previously and that this limited recruit-
ment [67]. Another respondent to van der Gaag et  al. 
cited restrictive eligibility criteria [48].

Randomisation concerns Clinician concern regard-
ing the randomisation of patients can negatively affect 
patient recruitment: Van der Gaag et al. found that sev-
eral GPs felt there was a conflict between patients being 
randomised to a treatment and the normal or preferred 
paradigm of shared decision-making [48]. Maeland et al. 
found a similar concern based on the incompatibility of 
randomisation with shared decision-making [81]. There 
was also a consistent finding from GPs that randomisa-
tion would adversely impact the doctor-patient relation-
ship through the perceived concern of something being 
left to chance.

Fairhurst et  al. interviewed GP participants of a trial 
that randomised patients to counselling or usual care for 
minor psychiatric symptoms, to explore reasons for dif-
ficulties in recruiting patients [66]. Like Van der Gaag 
et al., they found that GPs felt that randomisation inter-
fered with decision-making. In this study, they also found 
that GPs had made their own judgement about what was 
in the best interests of the patient. If they thought the 
patient needed counselling, they would generally avoid 
recruiting them to the trial so that they could offer them 
counselling independently. Maeland et al. also found that 

GPs’ own judgement regarding the specific intervention 
affected their willingness to recruit participants [81]. This 
again emphasises the importance of clinical equipoise 
when designing interventions.

Concern around delays introduced by the trial Van der 
Gaag et al. found that several respondents had concerns 
regarding the potential delays introduced by entering a 
participant into the trial [48].

Trial factors

Inclusion criteria Durham et al. found a statistically sig-
nificant, 6.2% increase in the proportion of participants 
consenting to recruitment when their spouses were also 
invited to the trial [63]. Rogers et al., however, found no 
difference in the numbers of participants recruited as a 
couple or individually [80].

Patient recruitment method Warren et al. compared the 
time from recruitment of the first participant to the last 
participant between opportunistic recruitment, where 
the researcher approached patients in the practice wait-
ing room, and systematic recruitment, where GPs select 
from a list of potentially eligible participants [50]. The 
mean time for opportunistic recruitment to be completed 
was significantly faster at 31.8 days, compared with 86.7 
days for systematic recruitment. Markun et al. conducted 
a non-randomised study of a case-finding approach to 
identify patients with COPD, for recruitment to a trial 
[56]. They found that this approach resulted in the addi-
tional recruitment of 71 participants which represented 
32.9% of the trial participants. Van der Gaag et al. iden-
tified incident case recruitment as a main study-related 
factor affecting poor recruitment [48]. The possible rea-
sons given by GPs for this included the relatively low 
numbers of cases identified in this way and the require-
ment for GPs to remember on an ongoing basis. Blair 
et al. also found that within an incident case recruitment 
approach, some clinicians were reluctant to recruit less 
well patients to the study due to the additional time man-
aging their illness would take [54]. They also found that 
where practices had systems in place to channel patients 
to higher recruiters, this increased recruitment.

Randomisation method Warren et al. found no associa-
tion between individual or cluster randomisation of par-
ticipants and time from recruitment of the first partici-
pant to the last participant [50]. Brealey et al. compared 
postal randomisation and telephone randomisation 
with the number of participants recruited at each prac-
tice. There was a non-significant increase in the number 
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of patients recruited by the telephone randomisation 
method [77].

Financial incentives Jennings et al. randomised patients 
to a £100 incentive [49]. This showed a small increase 
(6.2%) in the number of patients signing a consent form 
and randomised when offered the incentive. Statistical 
analysis was only provided for the pooled results of five 
trials. Four of these were not conducted in general prac-
tice; therefore, the pooled results cannot be used in this 
review.

Practice support Williams et  al. investigated two 
measures of practice support [75]. The first was 
whether the GP received follow-up by the trial team 
within 2 weeks from the initial training. This showed 
a statistically significant association with 2.2 times 
greater recruitment rate. The second was whether the 
GP was contacted by the research assistant at least once 
per month. This did not show a significant association. 
Richardson et al. found that the assistance of a practice 
nurse was associated with a significant increase in the 
numbers of GPs who successfully recruited at least one 
participant [53].

Trial invitation material Normansell et  al. found that 
the length of time required to read the trial material was 
a reason for declining, … there was a lot to read. Bullet 
points are good. Just make it simple [52]. Petty et al. iden-
tified difficulties in the readability and comprehension of 
the invitation letter, I had difficulty reading the letter and 
I had no one to read it for me [60].

Confusion or lack of understanding of the trial Attwood 
et  al. found that many respondents were unclear about 
the details of the trial [69]. Two respondents emphasised 
that some will not read through the participant infor-
mation in detail. Petty et al. also found that several non-
participants had not understood several aspects of the 
trial, including a misunderstanding of the definition of 
medicines and a misperception that housebound patients 
could not be visited at home. Some of this was found to 
relate to cognitive impairment and deafness.

Randomisation concerns Concerns on being ran-
domised to a specific treatment is a reason for some 
patients declining participation: Bleidhorn et  al. found 
there were concerns regarding randomisation and not 
knowing which treatment would be received [82]. Four 
people who declined had strong preferences for the 
non-antibiotic treatment arm and this influenced their 
decision to decline participation [82]. Normansell et  al. 

also found that preferences for specific interventions or 
to not be in a control group were reasons for declining 
participation. This raises a conflict in recruiting partici-
pants where randomisation creates the robustness of the 
study but is a barrier to participation due to specific pref-
erences for treatment or concerns due to blinding when 
present.

Intervention unappealing Lack of interest or dislike of 
the intervention is a reason for some patients declining 
participation in trials: Rogers et  al. found that for their 
exercise intervention, there was a reluctance to walk 
alone, in the evening or in poor weather [80]. There was 
also a lack of interest in exercise. Concerns were raised 
regarding the use of an accelerometer due to the per-
ceived discomfort and problems with recording. Nor-
mansell et  al. also found that a reason for non-partici-
pation was dislike of using a pedometer [52]. Walking 
perceived as boring or during the wrong season was also 
a reason for declining participation [52].

Normansell et  al. found that a barrier was a preference 
for a group intervention, I think you get more encourage-
ment if you are in a group [52].

Rogers et al. identified a mixed preference for one-to-one 
consultations over group consultations which influenced 
participation [80].

Miscellaneous Fletcher et  al. conducted a time-series 
analysis that investigated the recruitment rates associ-
ated with various changes to the trial design at differ-
ent time points [57]. The changes investigated included 
workload reduction for practices, tighter timeframes, a 
changed approach to practice retention and relaxation 
of the inclusion criteria. There was a significant increase 
in recruitment over the last 6 months of the trial; how-
ever, since multiple changes were introduced at the same 
time and due to the critical risk of bias with confounding, 
the study is unable to determine the cause of changes in 
recruitment.

De Wit et al. found that the factor motivation by the par-
ticipation of the academic research group survey response 
predicted the number of patients recruited to the trial 
[62].

Practitioner perception of factors associated with recruitment
Two mixed-methods surveys included items that 
assessed the perception of practitioners in barriers or 
facilitators of recruitment for participants [7, 74].
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Disinterest of potential participants Foster et al. found 
there was an agreement with the statement, I approached 
patients with asthma to participate but they were not 
interested [7]. Page et al. found a slight disagreement with 
the statement GP approached patients to participate, but 
they were not interested [74]. One of the respondents who 
felt patients were not interested stated Few patients were 
approached and not interested, then I lost the interest.

Patient eligibility Foster et al. found agreement with the 
statement I screened patients with asthma but they were 
not eligible [7]. In the same study, there was disagreement 
with the statement I did not see any patients who would 
have been eligible. Page et  al. also found disagreement 
with the statement I did not see any patients with acute 
non-specific low-back pain who would have been eligible 
for the study [74].

Lack of patient incentives One of the GP respondents 
felt that incentives would have helped the recruitment of 
participants [74].

Factors associated with the recruitment of practices 
and practitioners
This section will cover studies that investigate the fac-
tors associated with the recruitment of general practices 
or practitioners as those that will then recruit individual 
participants. Due to the relative lack of these studies 
compared to ones focussed on patient recruitment, find-
ings are fewer and of lower confidence.

Practice factors

Size The relationship between the size of the practice by 
a variety of measures and recruitment is unclear from the 
included studies.

Warren et  al. compared the practice list sizes and time 
to practice the expression of interest [50]. This showed 
that smaller practices took longer for an expression of 
interest (EOI) in the trial compared with medium or 
large practices; however, this difference was not statis-
tically significant. Horspool et  al. also found that there 
was a small positive association between larger practice 
population size and both the number of practice expres-
sions of interest and the number of practices randomised, 
although again this association was not statistically sig-
nificant [65]. Shelton et  al. found no difference in the 
recruitment between GPs working in a solo or group 
practice [73]. Loskutova et al. examined the relationship 
between healthcare organisation size [72]. Practices from 
small organisations were around 3.7 times more likely to 

participate, but this finding was not statistically signifi-
cant. Time to recruitment of the organisation from the 
‘beginning of recruitment’ until completion of all recruit-
ment paperwork took an average of 71 days. There was 
no significant difference between the organisation size 
for this measure. Richardson et  al. compared the num-
ber of practice respondents to the trial invitation and the 
number of GPs working in the practice and found that 
those practices with the most GPs responded the least 
[53]. This was not statistically significant.

Deprivation Warren et al. found a reduced time to EOI 
for practices in the least deprived quartile, compared 
with less deprived quartiles, although this association 
was not statistically significant [50]. Foster et  al. found 
a significantly higher percentage of non-recruiting GPs 
(60%) practising in a location of social disadvantage com-
pared with recruiting GPs (53%) [7].

Research experience Horspool et  al. found that previ-
ous research experience—measured by the number of 
previous RCTs—had a significantly positive effect on the 
number of practices randomised to the trial [65]. This 
is contrary to the study by Powell et al. [51], who found 
that there was no significant association between practice 
research experience and the recruitment of participants.

Decision made on behalf of practices/practitioners Los-
kutova et al. found that decisions to participate in a trial 
were often made on behalf of potential practice partici-
pants by managers [72]. This suggests that clinicians may 
not be provided with information on the trial to influence 
trial participation.

Ease for the practice Dormandy et  al. interviewed 20 
GPs that had participated in a cluster RCT investigat-
ing screening in primary care for antenatal sickle cell 
and thalassaemia to identify their motivations for taking 
part [59]. One respondent felt motivated by the ease with 
which their practice could participate.

Practitioner factors

Age Richardson et  al. found no association between 
the age categories of GPs and the number of practice 
respondents to the trial invitation [53]. Shelton et  al. 
found a statistically significant association between age 
and recruitment to the trial, with participants being an 
average of 4.3 years younger than non-participants [73].

Sex Shelton et  al. found a higher number of partici-
pants were male; however, a higher proportion of women 
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participated (85.7%), compared with men (67%). This was 
not statistically significant [73].

Rurality Shelton et  al. found that a greater number 
of participating practitioners were located in an urban 
area compared to rural practitioners [73]. However, a 
higher proportion of rural practitioners participated than 
declined. This was statistically significant.

Readiness to change Shelton et al. measured the practi-
tioners’ readiness to change cancer screening and coun-
selling behaviours—the focus of the intervention—and 
found no significant difference between participating and 
declining physicians [73].

Altruism Brodaty et  al. found that the survey item 
altruism/desire to contribute to research was one of the 
most common motivating factors clinicians gave for par-
ticipating [76]. Ellis et  al. found that relatively few GPs 
were motivated to participate due to a desire to help my 
colleagues [78].

Collaboration Brodaty et al. found that more non-par-
ticipants agreed with the survey item Collaborate with 
other professionals/form or strengthen contacts as a moti-
vating factor for potential participation [76]. Five (50%) 
non-participants provided this as a reason compared 
with 3 (30%) in the intervention group and 2 (20%) in the 
control group. Gunn et  al. found that collaboration was 
important to GPs with 22 (75%), responding very or quite 
for the degree to which they agreed with the survey item 
I enjoyed collaborating with other professionals (both GPs 
and non-GPs) [79].

Continuing medical education (CME) points Provision 
of CME points is an important positive influencing fac-
tor for many GPs: Brodaty et  al. found similar impor-
tance between intervention, control and refuser groups 
in the number of responses to the survey item ‘Fulfil 
CME requirements’ [76] with around half agreeing from 
all groups. Gunn et al. found a similar importance to the 
survey item it enabled me to fulfil my CME requirements, 
with 12 (42%) respondents agreeing that the degree to 
which it influenced their decision was very or quite [79]. 
Ellis et  al. surveyed GPs and found the ability to earn 
convenient CME credit was provided as a reason for par-
ticipating in the trial by 37 respondents (19%) [78]. Pearl 
et al. found that 23 (38%) GPs agreed or strongly agreed 
that Maintenance of Professional Standards (MOPS) 
points were an important part of their decision to take 
part.

Doctor-patient relationship Brodaty et  al. found that 9 
(30%) of GPs were motivated to participate in the trial to 
improve [the] doctor-patient relationship [76].

Personal relationship with the researcher Rarely did any 
respondents to Brodaty et al. agree that a personal rela-
tionship with the researcher was a motivating factor for 
considering participation in the trial [76].

Helping patients The potential for clinicians to help 
patients is an important factor positively influencing par-
ticipating: Brodaty et  al. found the survey item help my 
patients further received a high number of responses 
with 13 (65%) participating GPs and 8 (80%) of declining 
GPs providing this as a motivating factor in considering 
participation [76].

Gunn et al. also found this was one of the most important 
reasons given for GPs to participate in their trial [79]. 
To the survey item it helped my own patients, 27 (93%) 
responded very or quite for the degree that this influ-
enced their decision. The item in time it will help patients 
elsewhere, was important but less than helping the GPs’ 
own patients, with 24 (82%) answering very or quite [79].

Reflecting on and improving practice Clinicians are 
motivated to participate when the research can improve 
clinical practice: Brodaty et al. found that a large minor-
ity of GPs agreed that a motivating factor for considering 
participation was reflecting on their practice [76]. Gunn 
et al. found that it was more important to their clinicians 
with 26 (89%), responding very or quite for the survey 
item it allowed me to reflect on the way I practise for the 
degree to which it influenced their decision [79]. Ellis 
et al. found that the item Interested in improving my clini-
cal practice was the most commonly given response for 
why GPs participated with 157 (81%) responding to this 
[78]. Brodaty et al. found that the most common reason 
given as a motivating factor to consider participation in 
the trial was to update knowledge [76]. Gunn et al. also 
found that a major reason for 27 (93%) GPs participating 
in the trial was to update their knowledge and to learn 
new clinical skills [79]. This was supported by answers to 
the open-ended questions where most of the GPs reported 
their desire to gain knowledge and clinical skills.

Research interest and perception of research value An 
interest in ‘research’ itself was generally not important 
in influencing participation: Loskutova et al. interviewed 
managers who often acted as gatekeeper to decision-
makers of the healthcare organisation [72]. They found 
an opinion that despite the busyness of the clinicians, a 
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special interest in the research topic could increase moti-
vation to participate. Brodaty et al. found that the survey 
items Interest in the research question/area and Learn 
more about research were relatively unimportant to GP 
respondents as a motivating factor [76]. In response to 
the survey item I provided the research team with knowl-
edge and expertise from the ‘real world’ of general prac-
tice, Gunn et  al. found that 18 (62%) answered very or 
quite for the degree to which this influenced their deci-
sion [79]. The general theme that GPs were not especially 
interested in research is supported by free-text answers 
where only five GPs mentioned their desire to contribute 
to or learn about research. Ellis et  al. received 61 (31%) 
responses stating that a motivation for participating 
in the trial was because they like to remain involved in 
research initiatives [78]. A total of 106 (54%) respondents 
felt that a specific interest in …contributing to primary 
prevention for coronary vascular disease was a motivat-
ing factor. Prout et al. found that several GPs wanted to 
participate due to the perceived intrinsic value of research 
[67]. Following interviews with GPs declining trial par-
ticipation, Salmon et al. concluded that in a hierarchy of 
actual or potential activities for these GPs, research was 
low in its clinical or professional value [64].

Time constraints Demands on clinicians’ time and the 
trials’ impact on this influences decisions to participate: 
Loskutova et  al. found that the high workload of health 
care organisations impacted the likelihood of participa-
tion in their trial, I have four current projects I am work-
ing on … and I just do not feel I can commit to another 
right now [72]. Brodaty et  al. also found in interviews 
with GPs that lack of time was cited as a barrier to par-
ticipation in the trial [76]. On interviewing declining 
GPs, Shelton et  al. found that being too busy was given 
as a reason for declining by 9 of 13 (69%) GPs. Van Staa 
et al. found that nearly all GPs in this sample described … 
significant increases in workload, reporting requirements 
and patient demand. The GPs suggested that deciding to 
participate in a trial with respect to time would require 
the trial to fit well with the existing workflow. Low per-
ceived time pressures of the SAVIT study were found to 
be a positive aspect with one GP respondent to Prout 
et  al., stating that other studies in which they had par-
ticipated were not feasible due to time requirements [67]. 
Salmon et al. found that the lack of time for research char-
acterized all GPs’ accounts [64].

Trial factors

Clinical relevance Perceived clinical relevance of 
the trial is an important influence on deciding to 

participate: Van Staa et  al. found that Most GPs also 
identified the need for the research to be locally relevant 
and clinically important for the local population [61]. 
The potential benefit to the local population was stated 
as being a positive influencing factor for participating 
in the eLung trial by 13 (48.1%) GPs and was the most 
important factor in participating for four (14.8%) GPs. 
In the same study, alignment of the eLung protocol 
with existing local prescribing guidance on the man-
agement of COPD exacerbations was the most com-
monly stated positive influencing factor when deciding 
on participation. Prout et al. found that clinicians were 
concerned regarding the lack of treatment for URTI, 
and the trial was thought to potentially improve this 
[67]. Dormandy et al. found a major theme motivating 
GP participation was that of clinical importance [59]. 
Brodaty et  al. found in interview that GPs preferred 
research relevant to their role at the ‘coal face’ of demen-
tia services [76].

Practice recruitment method Colwell et al. investigated 
a viral marketing approach to practice recruitment in a 
non-randomised study of an intervention [58]. In Shef-
field, where this marketing approach was implemented, a 
greater number of practices consented compared to Don-
caster and Rotherham, where usual recruitment practices 
were followed. This was scored at critical risk of bias due 
to confounding. Ellis et al. also conducted a retrospective 
analysis of ten recruitment strategies used when recruit-
ing [78]. These were classified as opt-in, opt-out and a 
combination of both strategies. The success rate of these 
recruitment strategies, defined by the number of prac-
tices recruited to the trial over the number of practition-
ers exposed to the recruitment strategy, ranged from 0 to 
42%. As with Colwell et al. this study was also a NRSI and 
was scored as being at critical risk of bias.

Participant recruitment method Van Staa et  al. found 
that recruitment during a routine consultation was a 
controversial component of the eLung trial due to time 
pressures [61]. Six (50%) GPs declining participation 
cited this as a negative influencing factor. Opportun-
istic recruitment was a positive influencing factor for 6 
(22.2%) GPs due to the need for the recruitment method to 
be as simple and efficient as possible….

Perceived ease of recruiting patients  
Computer-based pop-up alerts Van Staa et  al. found 
that the use of pop-up alerts to identify, screen and 
recruit participants was the fourth most influential fac-
tor for 10 (37%) GPs that identified this as a positive fac-
tor, and 3 (11%) of GPs who identified it as a negative 
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factor [61]. The negative views related to dislike of pop-
ups within current GP systems and a wish to avoid addi-
tional alert burden. GPs who felt these were a positive 
factor identified their potential to save time and reduce 
workload.

Number of eligible patients Van Staa et al. also found 
that the feasibility of recruitment was considered a pos-
itive influencing factor by 13 GPs (48.1%) and a nega-
tive influencing factor by 10 GPs (37.0%) and was the 
most commonly mentioned negative factor influencing 
GPs’ decision on participation [61]. Concerns related to 
a low incidence of COPD and the impact of pre-exist-
ing rescue packs (one of the interventions) on eligible 
numbers. Those GPs that considered the feasibility of 
recruitment as a positive factor thought there would be 
a large number of eligible patients and minimal reduc-
tion in numbers caused by pre-existing use of rescue 
packs.

Incentives  
Financial incentives Financial incentives can be an 
important positive influencing factor in decisions to 
participate but are seldom the most important: Losku-
tova et al. identified through interviews with healthcare 
organisations that clinicians may participate if enough 
money was provided to generate interest [72]. Brodaty 
et  al. found that GPs seldom reported financial reim-
bursement as being a motivating factor in deciding on 
participation [76]. Five (25%) GP participants and 1 
(10%) GP refuser agreed with the survey item Receive 
Medicare payments for my patients’ 75+ health assess-
ments at $171 or $200 per assessment. This was sup-
ported by interviews where the authors state that they 
appreciated remuneration but did not rank this highly. 
De Wit et  al. also found that financial incentives were 
important in the initial motivation for participation in a 
minority of GPs only (no further data since tables are not 
available) [62]. Van Staa et al. found that for 13 (48.1%) 
GPs, financial remuneration was a positive influencing 
factor [61]. Three (11.1%) GPs identified making a profit 
as the most important factor when deciding and cover-
ing study costs was the most important to one (3.7%). 
Salmon et  al. found in interview that reimbursement 
could persuade GPs to participate by giving up their 
own time [64]. Payment was also reported as a way of 
increasing interest in the trial.

Other incentives Incentives such as equipment provi-
sion, wanted to receive PDA and wanted to receive auto-
mated blood pressure device, were uncommon motivators 
for participation [78].

Miscellaneous  
Professional endorsement Brodaty et  al. found that 
GPs rarely reported that professional endorsement by 
the RACGP or their division was a motivating factor in 
deciding on participating in the trial [76].

Training sessions Prout et al. found that initial training 
sessions were well liked since this allowed the clinicians an 
opportunity to discuss the trial prior to agreeing to par-
ticipate [67].

Discussion
This systematic review investigated patient, practice, 
practitioner and trial factors associated with the recruit-
ment of patients, practices and practitioners to RCTs in 
general practice.

Many studies have been conducted to investigate 
the effect of interventions or association of factors and 
recruitment. The majority of these have been ad hoc 
retrospective studies which have been at high risk of 
bias or designed in such a way that they cannot provide 
sufficient evidence to determine what improves recruit-
ment and what does not. This finding of poor-quality 
recruitment studies has been noted by other research-
ers [12, 15]. For these reasons, it is difficult to make firm 
recommendations to trialists. However, the following 
are factors that were identified during the review as a 
deserving particular focus. These tended to come from 
qualitative studies or surveys.

For practitioners and patients alike, a trial that is clini-
cally relevant is critical in influencing participation. 
Similarly, Caldwell et  al. found that recruitment strat-
egies that focus on increasing potential participants’ 
awareness of the health problem being studied [and] its 
potential impact on their health appeared to increase 
recruitment to clinical studies [86]. In an overview of 
systematic reviews of psychosocial barriers and facilita-
tors to recruitment, Sheridan et  al. also found that per-
sonal benefit for potential patient participants was a 
facilitator to recruitment in 20 systematic reviews [87]. 
Clinical equipoise is important in a trial since clinicians 
will understandably act in the perceived best interests 
of the current patient, over generating new knowledge 
to help future patients. Competing demands are given 
as an important reason for declining participation. In a 
Cochrane systematic review, Houghton et al. also found 
that perceived time commitment was a concern for 
potential patient participants [14]. Sahin et al. found 11 
studies citing clinicians perceived lack of time as a reason 
against the recruitment of patients [88]. The pressures on 
frontline staff are also increasing which exacerbates this 
issue [89]. For patients and clinicians, there are concerns 
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about randomisation relating to its impact on shared 
decision-making and not knowing which treatment 
will be assigned. Sheridan et  al. found seven system-
atic reviews that reported patient aversion to individual 
patient randomisation as a barrier to participation [87]. A 
Zelen or patient preference design may be considered as 
a way of addressing this issue [90, 91].

Patients make decisions about whether they are a ‘can-
didate’ for the trial even when they are objectively eligi-
ble. This is a new finding and should be explored further. 
General practice processes can hinder recruitment and 
a strong pre-existing doctor-patient relationship can 
improve recruitment. Houghton et al. found that poten-
tial patient participants place huge trust in healthcare 
professionals who therefore have great potential to influ-
ence participation [14].

For clinicians, the wish to help research itself is seldom 
an important reason for participating. Contrary to this, 
Houghton et  al. found that for some potential patient 
participants, there was genuine curiosity and interest in 
contributing to the trial and scientific knowledge [14]. 
This difference between patient and clinician motivation 
is important to consider.

One of the few experimental findings was that oppor-
tunistic recruitment resulted in significantly faster 
recruitment compared to systematic recruitment.

Methodologically, recruitment research of practices 
and practitioners should have increased priority. Higher 
quality, including experimental studies of recruitment, 
are required to find out what works rather than what 
might work. This finding is aligned with the Trial Forge 
initiative which aims to improve the evidence base for 
conducting trials, including through the use of Studies 
Within A Trial (SWATs )[92].

Factors influencing recruitment have clear implications 
for trial design and will be used by the authors in specify-
ing potential predictor variables for inclusion in a predic-
tive model of recruitment to a range of future trials.

Strengths
To the best of our knowledge, this is the first systematic 
review that has investigated recruitment to RCTs, spe-
cifically in general practice, and that has included the 
recruitment of patients, practitioners and practices. This 
was underpinned by a rigorous systematic review meth-
odology, including search strategy, screening, analysis 
and synthesis.

Limitations
Studies were generally of poor quality which limited the 
number of findings that could be made. Studies were 
also highly heterogeneous both in dependent and inde-
pendent variables. This prevented a meta-analysis for the 

quantitative studies which may have led to clearer results 
for those studies. Information gaps in the studies are 
evident in the predilection for studies of patient partici-
pants, rather than practice and practitioner participants. 
This limited the useful information that could be gained 
in these areas. Studies were of English language only; 
however, no non-English studies were excluded at the 
final screening stage. The synthesis section was carried 
out independently by one researcher (KM); however, the 
themes and findings generated were reviewed by another 
experienced researcher (FS).

This review has focused on recruitment in a broad 
sense. Issues such as heterogeneity within the trial popu-
lation were not within the scope of this review. It should 
be noted, however, that trials in general practice have the 
added complexity of heterogeneity of both the practice 
and patient population.

Suggestions for further research
A similar conclusion to our review was reached by 
Gardner et  al. (70), who conducted a systematic review 
investigating non-randomised interventions to improve 
participant recruitment to RCTs. Studies should also 
increase their focus on the recruitment of practice and 
practitioners since there was a clear predilection for stud-
ies of patient recruitment. Also, while it would be more 
difficult to find out more about non-participants this is 
likely to be a helpful addition to the focus on those that 
have participated. Studying participants provides insights 
into why people participate, we also need to know why 
people did not.

The concept of candidacy and its impact on recruit-
ment needs further investigation, both to confirm 
that this has value in explaining recruitment and to 
explore interventions to improve candidacy. This 
could include actively addressing this through trial 
information and discussions to make clear that any 
patient who fulfils the eligibility criteria is ‘the right 
person for this trial’.

Richardson et  al. found that engagement with the 
recruitment study itself was associated with recruit-
ment to the RCT [53]. There is low confidence in this 
due to the high risk of bias with that study. However, 
this factor provides a useful hypothesis for further 
research. For example, do initial response rates to the 
first invitation to an RCT reliably predict engagement 
with the trial throughout?

Conclusion
This review has identified many factors associated with 
the recruitment of patients, practices and practition-
ers to RCTs. Clinical relevance, competing demands, 
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randomisation concerns, patients perception of ‘can-
didacy’, general practice processes, doctor-patient rela-
tionship and recruitment method are all important in 
influencing recruitment.

Methodologically, recruitment research of practices and 
practitioners should have increased priority. Higher qual-
ity studies of recruitment are urgently required to find out 
what actually works rather than what might work.
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