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Abstract

Background Recruitment of participants is crucial to the success of randomised control trials (RCTs) but can be
challenging and expensive. Current research on trial efficiency is often focused at the patient-level with an emphasis
on effective recruitment strategies. Less is known about selection of study sites to optimise recruitment. We examine
site-level factors that are associated with patient recruitment and cost efficiency using data from an RCT conducted
across 25 general practices (GP) in Victoria, Australia.

Methods Data on number of participants screened, excluded, eligible, recruited, and randomised from each study
site were extracted from a clinical trial. Details regarding site characteristics, recruitment practices, and staff time com-
mitment were collected using a three-part survey. The key outcomes assessed were recruitment efficiency (ratio of
screened to randomised), average time, and cost for each participant recruited and randomised. To identify practice-
level factors associated with efficient recruitment and lower cost, outcomes were dichotomised (25th percentile vs
others) and each practice-level factor assessed against the outcomes to determine its association.

Results Across 25 GP study sites, 1968 participants were screened of which 299 (15.2%) were recruited and ran-
domised. The mean recruitment efficiency was 7.2, varying from 1.4 to 19.8 across sites. The strongest factor associ-
ated with efficiency was assigning clinical staff to identify potential participants (57.14% vs. 22.2%). The more efficient
sites were smaller practices and were more likely to be rural locations and in areas of lower socioeconomic status. The
average time used for recruitment was 3.7 h (SD2.4) per patient randomised. The mean cost per patient randomised
was $277 (SD161), and this varied from $74 to $797 across sites. The sites identified with the 25% lowest recruitment
cost (n = 7) were more experienced in research participation and had high levels of nurse and/or administrative
support.

Conclusion Despite the small sample size, this study quantified the time and cost used to recruit patients and pro-
vides helpful indications of site-level characteristics that can help improve feasibility and efficiency of conducting RCT
in GP settings. Characteristics indicative of high levels of support for research and rural practices, which often tends to
be overlooked, were observed to be more efficient in recruiting.
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Background

Randomised control trials (RCT) are the gold standard
for studying causal relationships and produce the most
reliable evidence about the benefits and harms of clini-
cal interventions. Depending on the phase and focus
of the trial, the cost of conducting an RCT can range
from US$3.4 million to $21.4 million [1]. The success
of the trial is reliant on being able to recruit the target
number of participants to avoid being underpowered
to statistically demonstrate the effectiveness of the
intervention. It is well documented that costs associ-
ated with patient recruitment is an important driver of
total RCT costs [1, 2]. Recruitment is a challenging and
expensive endeavour with up to 50% of RCTs failing to
recruit to target and only 25% successfully recruiting in
a timely manner [3]. As such, problems with recruit-
ment can be costly as a consequence of extending
recruitment period or increasing the number of sites
and sometimes result in needing to seek or supplement
with additional funds [4]. Recruitment inefficiency also
results in wasted resources (in both sunk and opportu-
nity costs) if trials discontinue with insufficient patient
numbers as well as the ethical consequences of fail-
ing to answer the clinical question posed and patients’
commitment [5]. Therefore, having effective strategies
that optimise recruitment particularly in the planning
stages is crucial.

Surprisingly, given the high cost of conducting clini-
cal trials, there is limited published data on trial resource
use and costs likely signifying the lack of transparent and
comprehensive empirical data on RCT costs [6]. There
is also a dearth of literature on recruitment efficiency.
Most research have focused on improving the effective-
ness of recruitment; for example, specific recruitment
strategies to increase participant recruitment and reten-
tion [7—-10] and clinician characteristics [3, 11]. Without
guidance and empirical evidence on cost items for RCTs
or an understanding of what contributes to running an
efficient trial, trial investigators are often reliant on their
past experience when planning their trials. Further, expe-
riences reported from seven primary care-based clinical
trials indicate that characteristics related to the sites such
as previous experience of research were more influential
in trial recruitment than details of specific interventions
[12]. Therefore, study site selection is an important aspect
of the clinical trial process with poor choices potentially
leading to study failure or becoming expensive due to the
inclusion of additional sites [3, 13].

Using data from an RCT conducted across Austral-
ian general practices, we describe the resources used
for recruitment and evaluate the indicators for efficient
recruitment. The main aims of this study were to deter-
mine the following:
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1. Efficiency of recruitment, defined as the number of
patients recruited and randomised relative to the
numbers screened

2. Average time spent for each patient randomised

. Average cost per patient randomised

4. Practice-level factors associated with more efficient
recruitment and lower cost

w

Methods

GP-OSMOTIC was a two-arm, open label, 12-month
individually randomised controlled trial across 25 gen-
eral practices in Victoria, Australia. The target population
was adults (aged > 18 years) with type 2 diabetes (T2D)
whose HbAlc was above recommended target, despite
prescription of at least two non-insulin hypoglycaemic
agents and/or insulin. The intervention involved the use
of a professional-mode flash glucose monitoring system
and patients in the control arm received usual clinical
care. The study design, its findings and cost-effectiveness
have been reported in detail [14-16].

Practices were selected from a database of research
and teaching active practices associated with the Depart-
ment of General Practice at the University of Melbourne.
Those with at least one consenting general practitioner
are eligible to be part of the trial. Practices generated a
list of potentially eligible people with T2D to be screened
for full eligibility by searching their practice electronic
medical record (EMR) database or using an audit tool.
People with T2D were invited by letter and/or telephone
call to attend the practice to hear more about the study
and if interested to give consent. After consenting, a clin-
ically trained research assistant (RA) collected baseline
data and arranged baseline pathology tests. Study data
collection and randomisation were managed using RED-
Cap [17] electronic data capture tools. Consenting eligi-
ble participants were randomised (1:1) after the baseline
flash glucose monitor was attached. Masking (of partici-
pants or their treating clinicians) to allocation was not
possible. Data on the number of participants screened,
excluded, eligible, and recruited (and randomised) from
each of the study sites were compiled for analysis.

A questionnaire was prospectively developed to cap-
ture details relating to study site and recruitment and
was completed for each study site. The questionnaire
included three sections (Appendix 1 in Supplementary
Material). The first section (A) contained questions about
study site characteristics and was completed at the start
of the trial by the practice manager. Section B contained
questions on willingness to participate and identification
of key individuals involved in recruitment completed by
the study co-ordinator at the end of recruitment. Sec-
tion C, completed by the practice manager or similar,
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reported the time commitment (hours) of various staff at
the practice and was completed at the end of the recruit-
ment period. Socioeconomic status were assigned to
each site according to the Australian Bureau of Statis-
tics (ABS) Index of Relative Socio-economic Advantage
and Disadvantage (IRSAD) and rurality according to the
Rural, Remote and Metropolitan Area (RRMA) classifica-
tion [18] based on each site’s postcodes.

Costing

Costs were quantified based on reported time spent
recruiting and related expenses to support recruitment.
Hourly rates for each staff member were calculated based
on published salaries for the respective occupations and
are listed in Appendix 2 in Supplementary Material. Staff
cost varied from $25.15 per hour for administrative staff
to $108.31 per hour for medical staff. Thirty percent was
added to staff costs to account for overheads. The study
coordinator made at least one trip to each of the study
sites to support patient recruitment. The total number
of trips during the study period was estimated based
on records from the clinical trial data. Cost was esti-
mated based on distance travelled (return trip) from the
research office of the study coordinator to study site mul-
tiplied by the recommended cost rate for each kilometre
travelled [19].

Statistical analysis

The three key outcomes assessed were recruitment effi-
ciency (ratio of screened to randomised), average time
used, and cost for each participant randomised. Effi-
ciency of identification (ratio of screened to eligible par-
ticipants) and conversion to enrolment (ratio of eligible
to randomised participants) were also calculated from
data available to explore the recruitment steps (e.g. iden-
tify patients, screening, consenting) that may be driving
recruitment efficiency. To identify the practice-level fac-
tors associated with efficient recruitment and lower cost,
outcomes were dichotomised (25th percentile vs others)
and each practice-level factor was assessed against the
outcomes to determine its association.

Results
Across 25 general practice (GP) study sites, 1968 partici-
pants were screened of which 1157 were determined to
be eligible. Of these, 721 declined to participate or did
not respond, resulting in 299 (15.2%) of initially screened
participants ultimately recruited and randomised. The
flow of participants in the study is presented in Appendix
3. Table 1 shows the recruitment of participants by study
site and results of the key outcomes assessed.

The mean recruitment efficiency (number of par-
ticipants recruited and randomised relative to numbers
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screened) was 7.9, and this varied widely across sites
from 1.4 to 19.8. A higher conversion to enrolment ratio
was observed amongst sites that were less efficient in
recruitment (Fig. 1), while the conversion of screened
to eligible participants’ ratio (identification) was more
consistent across sites. Seven study sites were identified
as the 25th percentile most efficient recruitment sites
(recruitment efficiency of less than 5.3), and the strong-
est factor associated with efficiency was assigning medi-
cal and nursing staff (instead of practice administrative
staff) responsible for identifying potential participants
(57.14% vs. 22.2%) (Table 2). Although the results did not
show statistical significance (likely due to small sample
size), sites that were most efficient comprised of smaller
practices and were more likely to be rural locations and
in areas of lower SES (Table 2). Other factors positively
associated with recruitment efficiency were availability
of multiple clinical audit tools and associated training for
these tools and a supportive culture for research at site.

The average time used for recruitment was 3.7 h (SD
2.4) per patient randomised. The total staff hours used
for recruitment varied across sites, ranging from 5 to
68 hours. Across most sites, the study coordinator con-
tributed to majority of the hours spent on recruitment
(Fig. 2). Sites that were more efficient (lower recruitment
efficiency ratio) were observed to have used more hours;
however, this effect attenuated after adjusting for GP size.

The mean cost per patient randomised was $277 (SD
161), and this varied widely across sites from $74 to $797.
The practice sites identified with the 25% lowest recruit-
ment cost (n = 7) were significantly more likely to be
more experienced in research participation (100% vs.
44.44%). Other factors positively associated with lower
recruitment cost were sites in rural areas, of lower SES,
being concurrently involved in other studies, reporting a
supportive culture for research, and assigning a practice
nurse for coordinating contact with participants.

Three sites were identified in the 25th percentile in
both recruitment efficiency and lowest cost (Appen-
dix 4 in Supplementary Material), and the strongest fac-
tor associated with these sites was assigning medical
and nursing staff responsible for identifying potential
participants (66.67% vs. 27.27%) and being concurrently
involved in other studies and with experience in research
participation (100% vs. 54.55%).

Discussion

Under-recruitment and the high costs of recruiting for
clinical trials have been well documented in the literature
[1-3]. While most research on trial efficiency is focused
on study designs and recruitment strategies, this study
is focused on the selection of study sites to optimise
recruitment. Using data from an RCT conducted across
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Table 1 Recruitment efficiency and recruitment costs

Practice ID Database screened Eligible Randomised Recruitment Staff time per patient Cost per
efficiency® randomised (hours) randomised

patient ($)

1 20 15 14 143 2.29 167

2 86 64 8 10.75 5 366

3 26 16 16 1.63 4 276

4 31 14 6 517 6.5 435

5 113 54 21 538 248 188

6 123 100 17 7.24 276 220

7 22 7 2 11 Il 797

8 96 23 10 9.6 33 213

9 31 25 9 344 .11 74

10 116 54 22 527 3.09 254

1 98 59 8 12.25 438 307

12 32 17 16 2 1.75 144

13 66 34 5 132 84 574

14 98 55 16 6.13 2.63 179

15 15 12 2 7.5 25 181

16 49 17 7 7 714 472

17 168 121 21 8 0.62 127

18 17 6 2 8.5 4.5 330

19 169 106 30 563 14 132

20 75 39 6 125 533 357

21 44 26 12 367 2.33 179

22 164 116 28 5.86 207 147

23 17 39 8 14.63 325 234

24 73 45 7 1043 3.71 269

25 119 93 6 19.83 5 314

Mean (SD) 78.7 (49.4) 46.3 (35.6) 12(7.9) 7.9 (4.4) 3.9(2.4) 277(160.6)

2 Calculated as participants screened/participants randomised

25 general practices, this study identified a number of
factors that were associated with recruitment and cost
efficiency. This included designating appropriate clinical
staff (doctors and nurses) to support the recruitment pro-
cess as well as having a supportive culture for research.
Our findings echo those reported by Levett et al. [20]
who found that sites that had a supportive and defined
research trial structure for recruitment in place consist-
ently had better recruitment rates than those that did
not. Having a clear recruitment strategy right at the start
and assigned responsibilities is an important enabler to
recruitment success [21]. We observe that sites that were
more efficient in recruitment dedicated more staff hours
to recruitment (Fig. 2) and also found that sites that were
concurrently involved in other studies were likely to be
more efficient, and it is likely that these sites already have
“systems” in place to support the research activities. This
suggests that there needs to be adequate resources put in
place in ensuring those involved in the trial process are
sufficiently set up to facilitate recruitment or that sites

should be able to demonstrate fulfilling minimum criteria
for recruiting capability prior to being selected.

The proportion of sites in rural locations and low SES
areas were observed to be slightly greater in the most
efficient and lowest cost category. While our findings
regarding rural practices appear to correspond with that
reported in a previous study, ASPREE [22], the associa-
tion between SES and recruitment is less clear. Williams
et al [11] reported that GPs located in a high SES area
recruited at a lower rate than those in lower SES which
contrasts with that reported in ASPREE. Gaining access
to research participants in rural or remote areas has been
identified as one of the top ten barriers to recruitment
[21], and this is being addressed in Australia through
the development of tele-trials and rural practice-based
research networks such as the PARTNER network [23]. It
was observed that the study coordinator made more vis-
its to rural sites (7.5 compared to 4.6 for non-rural sites),
and this was likely to have contributed to the recruit-
ment efficiency. Despite the increased number of visits,
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Fig. 1 Efficiency of identification and conversion across all study sites. The black line represents the recruitment efficiency

our results indicate that this seemed to be a reasonable
trade off as rural sites remained amongst the most cost
efficient. Given the increasing acceptance and application
of telehealth and teletrial approaches [24, 25], consid-
erations to include such sites could result in greater effi-
ciencies, with additional benefits of improving equitable
access to a more diverse patient population and increas-
ing the generalisability of study findings.

We observe that sites that more successfully con-
verted eligible patients to randomised (Fig. 1) were also
more efficient in recruitment. Opportunities to further
explore the possible reasons for this through qualita-
tive interviews with the study coordinator and/or site
personnel would have proved informative although
were not included in the scope of our research design.
Despite the growing amount of literature on strategies
to improve recruitment rates, researchers lack opportu-
nities to share and learn from the mistakes of others. It
is also unknown how many studies of recruitment strat-
egies have not been published due to negative results
[10]. Data on the cost and rate of recruitment, risk fac-
tors, and challenges faced are not reported as part of the
metrics required for clinical trial reporting. Therefore, it
is often hard to know the reasons for poor, slow, or failed
recruitment such that strategies can be put in place in the
trial planning stages to mitigate these challenges. More
definitive guidance is needed which is only possible if

more data is made available for research or if researchers
include evaluations on their recruitment within their trial
designs. It would be important to explore opportunities
to incorporate the reporting of a minimum criteria that
can help trialists plan for successful trials. Collecting data
on site characteristics and detailed participant flow such
as that collected in this study across other settings (e.g.
hospitals) and in other disease areas (e.g. cancer, muscu-
loskeletal diseases) could spur further research in devel-
oping a database that can be used as resource for trialists
in the planning process. Often such types of research are
not funded, but trialists could look for opportunities for
building in sub-studies within the trial.

Limitations

Our study was limited to a comparative descriptive anal-
ysis due to the small sample size (N = 25) and thus was
underpowered to show statistical significance across
factors examined. We had hoped to identify factors that
were predictive of recruitment and cost efficiency; how-
ever, we did not have sufficient power to undertake this
analysis. Despite this, the analysis has provided critical
insights to improve trial efficiency and helpful indica-
tions to trialists on key site characteristics when selecting
study sites. These insights provide a number of hypoth-
eses which can be further tested in future studies. We
acknowledge that the approach to dichotomise outcomes
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Table 2 Comparisons by most efficient and lowest cost sites
Characteristic By recruitment efficiency By recruitment cost
Most efficient? Others Lowest cost? Others
(n:7) (n:18) (n:7) (n:18)
Site characteristics
Practice size (total GP FTE), mean (SD) 439 (2.21) 7.31(4.59) 7.13(4.05) 6.24 (4.39)
Rural location 2 (29%) 2 (11%) 2 (29%) 2(11%)
Socioeconomic index®
1/2 2 (29%) 6 (33%) 4(57%) 4(22%)
3 4 (57%) 3(17%) 1(14%) 6 (33%)
4/5 1 (14%) 9 (50%) 2 (29%) 8 (44%)
Clinical audit tools
> 2 tools available 2 (29%) 1 (6%) 1 (14%) 2 (11%)
Training to use tools 7 (100%) 14 (82%) 7 (100%) 14 (82%)
Research culture
Concurrently involved in other studies 5(71%) 10 (56%) 5(71%) 10 (56%)
If other studies were also diabetes-related 1(20%) 5 (50%) 2 (40%) 4 (40%)
Involved in > 2 studies in last 3 years 4 (57%) 11 (61%) 7 (100%) 8 (44%)
Site support
Nurse/administrative support (very high/high) 7 (100%) 14 (78%) 7 (100%) 14 (78%)
GP support (very high/high) 7 (100%) 14 (78%) 6 (86%) 15 (83%)
Recruitment support
Access to eligibility information (very easy/easy) 7 (100%) 15 (83%) 7 (100%) 15 (83%)
Medical staff (practice nurse/GP) responsible for identify- 4 (57%) 4 (22%) 2 (29%) 6 (33%)
ing potential patients
Practice nurse coordinate contacting patients 6 (86%) 9 (50%) 5(71%) 10 (56%)
Study coordinator’s perspective on recruitment
Very easy/easy 6 (86%) 11 (61%) 7 (100%) 10 (56%)
Manageable 1(14%) 2 (11%) 0 (0%) 3(17%)
Difficult/very difficult 0 (0%) 5 (28%) 0 (0%) 5(28%)

@ 25th percentile
b 1/2 most disadvantaged; 4/5 most advantaged

at the 25th percentile may not be an ideal approach as
it resulted in a loss of information and could affect the
results are presented in Table 2. However, we considered
this a pragmatic decision in helping us identify the key
characteristics of top performers amongst the GP sites
involved. To test the robustness of our results, we con-
ducted additional analyses to test different cut-off points
(20th and 33rd percentile). Overall, the results trended in
the same direction (Appendix 5 in Supplementary Mate-
rial) and are unlikely to change our conclusions. The
reporting of time commitment was surveyed at the end
of the recruitment period and, therefore, may be subject
to inaccuracies in reporting and recall bias. Although this
study included a mix of metropolitan and rural GPs, they
were from a single Australian state and recruited patients

with a specific chronic condition and technology inter-
vention. Therefore, the generalisability of the findings
to other settings, disease areas, or intervention focus is
unknown. In this study, we captured costs related to staff
time required to support recruitment and did not cap-
ture cost of tools used to facilitate recruitment. This may
have varied across sites and may have contributed to both
recruitment efficiency and total cost.

Conclusion

Despite the small sample size, this study provides
helpful indications of site-level characteristics that
can help improve the feasibility and efficiency of con-
ducting RCT in GP settings. Characteristics indica-
tive of having appropriate clinical staff (doctors and
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nurses) supporting the recruitment process and hav-
ing high levels of support for research and rural
practices which often tends to be overlooked were
observed to be more efficient in recruiting. Further
research to investigate these factors in a wider range
of trials will prove useful.

Abbreviations

ABS Australian Bureau of Statistics

GP General practice

IRSAD Index of Relative Socio-economic Advantage and Disadvantage
SD Standard deviation

SES Socioeconomic status

RA Research assistant

RCT Randomised controlled trial

RRMA Rural, Remote and Metropolitan Area

T2D Type 2 diabetes

Supplementary Information

The online version contains supplementary material available at https://doi.
org/10.1186/513063-023-07177-4.

Additional file 1: Appendix 1. Questionnaire.
Additional file 2: Appendix 2. Staff costs.
Additional file 3: Appendix 3. Flow of participants.

Additional file 4: Appendix 4. Comparisons of site characteristics between
25th percentile (high recruitment efficiency and low cost) and others.

Additional file 5: Appendix 5. Results from robustness tests.

Authors’ contributions

20

18

16

14

12

10

Recruitment efficiency

Page 7 of 8

KD and PC conceived and design the research idea. JF, KDLR, and JMN were
part of the clinical team involved in the protocol development, data collec-
tion, and recruitment for the trial. MT and MC analysed the recruitment and
site characteristics data. MT drafted the manuscript. All authors read and

approved the final manuscript.

Funding

This work was supported by a Project Grant from the National Health and
Medical Research Council (NHMRC) of Australia (ID APP1104241). Additional
funding was provided by Sanofi Australia. In-kind support (Flash Libre Pro
reader devices, sensors, and software) was provided by Abbott Diabetes Care.
JF was supported by an NHMRC Career Development Fellowship and a Trans-
lating Research into Practice Fellowship. PC is partly supported by National
Institute for Health Research (NIHR) Oxford Biomedical Research Centre (BRC)

2022-27.

Availability of data and materials

The datasets used and/or analysed during the current study are available from
the corresponding author on reasonable request.

Declarations

Ethics approval and consent to participate

All health professionals and participants provided written informed consent
before participating. Ethics approval was obtained from the University of Mel-
bourne Health Sciences Human Ethics Sub Committee (Ethics ID 1647151.1).

Consent for publication
Not applicable

Competing interests

The authors declare that they have no competing interests.


https://doi.org/10.1186/s13063-023-07177-4
https://doi.org/10.1186/s13063-023-07177-4

Tew et al. Trials (2023) 24:164

Author details

!Centre for Health Policy, Melbourne School of Population and Global Health,
The University of Melbourne, Parkville, VIC, Australia. 2Department of General
Practice, University of Melbourne, 780 Elizabeth St, Melbourne, VIC, Australia.
3Health Economics Research Centre, Nuffield Department of Population
Health, University of Oxford, Oxford, UK.

Received: 17 October 2022 Accepted: 17 February 2023
Published online: 04 March 2023

References

1. Martin L, Hutchens M, Hawkins C, Radnov A. How much do clinical trials
cost. Nat Rev Drug Discov. 2017;16(6):381-2.

2. MooreTJ, Heyward J, Anderson G, Alexander GC. Variation in the esti-
mated costs of pivotal clinical benefit trials supporting the US approval of
new therapeutic agents, 2015-2017: a cross-sectional study. BMJ Open.
2020;10(6):2038863.

3. Fletcher B, Gheorghe A, Moore D, Wilson S, Damery S. Improving the
recruitment activity of clinicians in randomised controlled trials: a system-
atic review. BMJ Open. 2012;2(1):e000496.

4. Bower P, Wilson S, Mathers N. how often do UK primary care trials face
recruitment delays? Fam Pract. 2007,24(6):601-3.

5. Treweek S, Mitchell E, Pitkethly M, Cook J, Kjeldstrem M, Johansen M,
et al. Strategies to improve recruitment to randomised controlled trials.
Cochrane Database Syst Rev. 2010:4.

6.  Speich B, von Niederhdusern B, Schur N, Hemkens LG, Furst T, Bhatnagar
N, et al. Systematic review on costs and resource use of randomized
clinical trials shows a lack of transparent and comprehensive data. J Clin
Epidemiol. 2018,96:1-11.

7. Rubin RR, Fujimoto WY, Marrero DG, Brenneman T, Charleston JB, Edel-
stein SL, et al. The Diabetes Prevention Program: recruitment methods
and results. Controlled Clin Trials. 2002;23(2):157-71.

8. GulRB, Ali PA. Clinical trials: the challenge of recruitment and retention of
participants. J Clin Nurs. 2010;19(1-2):227-33.

9. Treweek S, Pitkethly M, Cook J, Fraser C, Mitchell E, Sullivan F, et al. Strate-
gies to improve recruitment to randomised trials. Cochrane Database
Syst Rev. 2018;2.

10. Watson JM, Torgerson DJ. Increasing recruitment to randomised trials:

a review of randomised controlled trials. BMC Med Res Methodol.
2006;6(1):1-9.

11. Williams CM, Maher CG, Hancock MJ, McAuley JH, Lin CW, Latimer
J. Recruitment rate for a clinical trial was associated with particular
operational procedures and clinician characteristics. J Clin Epidemiol.
2014,67(2):169-75.

12. Foy R, Parry J, Duggan A, Delaney B, Wilson S, Lewin-Van Den Broek NT,
et al. How evidence based are recruitment strategies to randomized con-
trolled trials in primary care? Experience from seven studies. Fam Pract.
2003;20(1):83-92.

13. Hurtado-Chong A, Joeris A, Hess D, Blauth M. Improving site selection
in clinical studies: a standardised, objective, multistep method and first
experience results. BMJ Open. 2017,7(7).e014796.

14. Furler J, O'Neal DN, Speight J, Blackberry |, Manski-Nankervis JA, Thurais-
ingam S, et al. GP-OSMOTIC trial protocol: an individually randomised
controlled trial to determine the effect of retrospective continuous
glucose monitoring (-CGM) on HbA1c in adults with type 2 diabetes in
general practice. BMJ Open. 2018;8(7).

15. Furler J, O'Neal D, Speight J, Blackberry I, Manski-Nankervis J-A, Thurais-
ingam S, et al. Use of professional-mode flash glucose monitoring, at
3-month intervals, in adults with type 2 diabetes in general practice (GP-
OSMOTIC): a pragmatic, open-label, 12-month, randomised controlled
trial. Lancet Diabetes Endocrinol. 2020;8(1):17-26.

16. Hua X, Catchpool M, Clarke P, Blackberry I, Chiang J, Holmes-Truscott E,
et al. Cost-effectiveness of professional-mode flash glucose monitoring in
general practice among adults with type 2 diabetes: Evidence from the
GP-OSMOTIC trial. Diabetic Med. 2022;39(3):e14747.

17. Harris PA, Taylor R, Thielke R, Payne J, Gonzalez N, Conde JG. Research
Electronic Data Capture (REDCap) - a metadata-driven methodology and
workflow process for providing translational research informatics sup-
port. J Biomed Inform. 2009;42(2):377-81.

Page 8 of 8

18. Australian Government Department of Health and Aged Care. Rural,
Remote and Metropolitan Area: Australian Government Department of
Health; 2021 [updated 14 December 2021; cited 2022 2 January 2022].
Available from: https.//www.health.gov.au/health-topics/rural-health-
workforce/classifications/rrma.

19. Australian Government Australian Taxation Office. Cents per kilome-
tre method 2021 [updated 2 June 2021; cited 2022 5 January 2022].
Available from: https://www.ato.gov.au/Business/Income-and-deduc
tions-for-business/Deductions/Deductions-for-motor-vehicle-expenses/
Cents-per-kilometre-method/.

20. Levett KM, Roberts CL, Simpson JM, Morris JM. Site-specific predic-
tors of successful recruitment to a perinatal clinical trial. Clin Trials.
2014;11(5):584-9.

21. Zahren C, Harvey S, Weekes L, Bradshaw C, Butala R, Andrews J, et al.
Clinical trials site recruitment optimisation: Guidance from Clinical Trials:
Impact and Quality. Clinical Trials. 2021;18(5):594-605.

22. Lockery JE, Collyer TA, Abhayaratna WP, Fitzgerald SM, McNeil JJ, Nelson
MR, et al. Recruiting general practice patients for large clinical trials: les-
sons from the Aspirin in Reducing Events in the Elderly (ASPREE) study.
Med J Austr. 2019;210(4):168-73.

23. Jon Emery KM. Bringing clinical trials to regional patients: Pursuit; 2022
[25 August 2022]. Available from: https://pursuit.unimelb.edu.au/articles/
bringing-clinical-trials-to-regional-patients.

24. Collins IM, Burbury K, Underhill CR. Teletrials: implementation of a new
paradigm for clinical trials. Med J Austr. 2020;213(6):263-5 el.

25. Sabesan S, Zalcberg J. Telehealth models could be extended to
conducting clinical trials—a teletrial approach. Eur J Cancer Care.
2018;27(2):212587.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

Ready to submit your research? Choose BMC and benefit from:

fast, convenient online submission

thorough peer review by experienced researchers in your field

rapid publication on acceptance

support for research data, including large and complex data types

gold Open Access which fosters wider collaboration and increased citations

maximum visibility for your research: over 100M website views per year

K BMC

At BMC, research is always in progress.

Learn more biomedcentral.com/submissions



https://www.health.gov.au/health-topics/rural-health-workforce/classifications/rrma
https://www.health.gov.au/health-topics/rural-health-workforce/classifications/rrma
https://www.ato.gov.au/Business/Income-and-deductions-for-business/Deductions/Deductions-for-motor-vehicle-expenses/Cents-per-kilometre-method/
https://www.ato.gov.au/Business/Income-and-deductions-for-business/Deductions/Deductions-for-motor-vehicle-expenses/Cents-per-kilometre-method/
https://www.ato.gov.au/Business/Income-and-deductions-for-business/Deductions/Deductions-for-motor-vehicle-expenses/Cents-per-kilometre-method/
https://pursuit.unimelb.edu.au/articles/bringing-clinical-trials-to-regional-patients
https://pursuit.unimelb.edu.au/articles/bringing-clinical-trials-to-regional-patients

	Site-specific factors associated with clinical trial recruitment efficiency in general practice settings: a comparative descriptive analysis
	Abstract 
	Background 
	Methods 
	Results 
	Conclusion 

	Background
	Methods
	Costing
	Statistical analysis

	Results
	Discussion
	Limitations

	Conclusion
	Anchor 15
	References


