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COMMENTARY Open Access

Reducing research waste by promoting
informed responses to invitations to
participate in clinical trials
Katie Gillies1* , Iain Chalmers2, Paul Glasziou3, Diana Elbourne4, Jim Elliott5 and Shaun Treweek1

Abstract

Poor recruitment to, and retention in, clinical trials is a source of research waste that could be reduced by more
informed choices about participation. Barriers to effective recruitment and retention can be wide-ranging but
relevance of the questions being addressed by trials and the outcomes that they are assessing are key for potential
participants. Decisions about trial participation should be informed by general and trial-specific information and by
considering broader assessments of ‘informedness’ and how they impact on both recruitment and retention. We
suggest that more informed decisions about trial participation should encourage personally appropriate decisions,
increase recruitment and retention, and reduce research waste and increase its value.
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Background
Poor recruitment to, and retention in, clinical trials can
be important sources of waste in clinical research [1–4].
This source of waste may result from, for example: regu-
latory barriers; inappropriate study design, particularly
inclusion criteria; failure to use effective and efficient
recruitment and retention strategies; negative attitude of
patients and clinicians to trials; and the (ir)relevance of
the study question to patients and clinicians.
The reasons for poor recruitment to, and retention in,

clinical trials need to be diagnosed so that appropriate
strategies for prevention and treatment can be imple-
mented. Evidence for effective strategies is currently
limited: the Cochrane recruitment review, for example,
identified 72 wide-ranging recruitment interventions, but
only three of them (open vs. blinded trials; telephoning
non-responders; a particular, structured process for devel-
oping participant information leaflets) are supported by
high-certainty evidence to improve recruitment [5]. The
sister Cochrane review on strategies to improve retention
identified more than 50 interventions (the majority focus-
sing on improving questionnaire return), of which only

monetary incentives were shown to be effective [6]. Inves-
tigating how interventions to improve recruitment influ-
ence retention was evaluated by only one trial included in
both of these reviews [7].
Informed agreement to participate and stay in a clin-

ical trial is unlikely if the research question it addresses,
the interventions it is comparing and the measures of
treatment outcomes planned are of little or no interest
to potential participants and their clinicians. Four sys-
tematic reviews [8–11] have found perceived personal
benefit to be a key motivator for taking part in a trial: if
it is not clear that a trial has at least the prospect of
benefit, potential participants are unlikely to become ac-
tual participants. By contrast, if the questions addressed
and the trial’s design have been chosen by a multidiscip-
linary team, including patients and healthcare profes-
sionals [12], it is reasonable to expect that the study will
receive support from potential participants and health-
care professionals. Priority setting exercises involving pa-
tients, healthcare professionals, and other relevant
stakeholders are now becoming a widely accepted
method in health services’ research to identify and pri-
oritise research questions in key clinical areas (http://
www.jla.nihr.ac.uk/about-the-james-lind-alliance/about-
psps.htm). These ‘Priority Setting Partnerships’ ensure
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relevance, acceptability, and importance of questions to
all stakeholders.
For example, people with asthma and the clinicians

caring for them agreed some years ago that it was
important to address uncertainties about the value of
breathing-retraining programmes [13]. An appropriately
designed randomised trial was commissioned to address
this uncertainty. The trial recruited the intended number
of participants within the planned timescale and showed
that breathing-retraining programmes improve quality of
life and that they can be delivered cost-effectively using
self-guided audiovisual media [14]. The Football Fans in
Training trial also recruited to target and retained well
(92%), in part because of the involvement of future users
of the results – football clubs – in design decisions [15].

Informed consent to participate in clinical trials
A book about clinical research written for the public (‘Test-
ing Treatments’) advised readers only to accept invitations
to participate in clinical trials if the researchers could show
that they were addressing important uncertainties [16].
There are two components to important uncertainties: (1)
that systematic reviews of all current relevant research have
shown substantive residual uncertainties about the effects
(benefits or harms) of the treatment(s); and (2) that resolv-
ing those uncertainties would be important to a body of
patients and clinicians. It is clearly not in the public interest
to increase recruitment to clinical trials addressing ques-
tions that are not important to patients [17]. This implies
that potential participants in clinical trials need to be dis-
cerning when deciding which trials to support. To achieve
this, they need to have both general (related to the trial’s
endeavour more broadly) and specific knowledge (of rele-
vance to the particular trial for which they are considering
participation).
The general knowledge needed by potential partici-

pants is an awareness of the damage that has been done
by the continued use of inadequately tested treatments
in the past, and that this remains a problem with today’s
treatments [16].
The specific pieces of information needed by potential

participants in a particular trial are the current basis of
the treatment(s) and the residual uncertainties as dem-
onstrated by systematic reviews of all previous relevant
research about their effects (benefits or harms). Whilst
there is currently a lack of empirical evidence about
what information potential participants want when
facing a decision about participation and even less about
what they want during the research [18], the exact
content of this information should be decided and co-
produced with patient and clinician partners during trial
design. Table 1 lists both general and specific questions
which may be relevant to ensuring informed decisions
about participation in clinical trials.

Conclusions
Can potential trial participants be properly informed
without having general and trial-specific knowledge?
Evidence from a systematic review highlights a lack of

understanding on general items (e.g. randomisation,
voluntariness) and trial-specific items (e.g. overall aim,
treatment risks and benefits) amongst research partici-
pants [19]. Yet, participant-reported measures of in-
formed consent often do not attend to assessments that
go beyond understanding – leaving unanswered the
question of whether consent was an informed decision
[20]. What seems to be missing is a body of evidence
derived from observing interactions between trial
recruiters and potential participants, and information
about whether both parties have a good grasp of the key
concepts needed to support informed choices [21]. The
Quintet Recruitment Intervention recommends record-
ing conversations between recruiters and potential
participants to learn more about the recruitment conver-
sation and how that conversation could be improved
[22]. However, it should be noted that requests to record
these conversations have sometimes been rejected by a
substantial minority of potential trial participants [23].
Research on participant information leaflets, a key part

of the recruitment process, has found that most leaflets
do not provide the information needed to support

Table 1 Questions identifying general and specific information
needed to make informed choices about participating in a trial

General

• Do they know that new treatments are about as likely to be worse
as they are to be better than alternative existing treatments [17]?

• Do they understand why random allocation to treatment comparison
groups is used in ‘fair tests’, and why blinding outcome assessment is
desirable if possible [15]?

• Are they aware of the importance of providing required outcome
data to contribute to analysis?

• Are they aware that insufficiently large studies and the failure to
report some studies have resulted in lethally mistaken beliefs about
the effects of treatments [15]?

Specific

• Are potential participants told whether similar patients to them
have contributed to the design of the trial?

• Are the questions being addressed by the trial relevant to their
personal interests?

• Are they supported to make decisions appropriate for them as
individuals?

• Are they told about the requirements of the trial as a whole (i.e. the
work associated with taking part and completing the trial) and not
just the recruitment process?

• Are they satisfied that those collecting, analysing and interpreting
the evidence yielded by the trial are sufficiently free of competing
interests?

• Have they been assured that a full report of the trial will be
published?
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informed decision-making [24], and the same may well
be true of recruitment discussions. Preliminary work to
develop and evaluate decision aids (tools that aim to
support informed choices about options) for trial partici-
pation has shown promise by supporting decisions that
align with individual’s values and expectations [25–27].
Whether and how this translates to overall improve-
ments in recruitment and retention requires further
investigation. Work is also underway to explore and
agree which outcomes to use to evaluate attempts to
improve the consent process [20]. Consent seems in-
creasingly likely in future to be sought using digital
media, a development that will offer both challenges and
opportunities [28].
Researchers and clinicians could engage more effect-

ively with patients and the public to promote trials.
Evidence from a recent survey revealed that only 37% of
the public said that they trusted evidence from medical
research [29]. This finding may be one of the reasons for
poor recruitment in clinical trials and the resulting waste
of resources. A potential opportunity to address this lack
of trust (and other improvements in recruitment and re-
tention) could lie in bringing together activated,
empowered, patient groups through campaigns such as
#wearenotwaiting [30]. This group of activated patients
could act as peer educators allaying myths and misun-
derstandings about trials generally within patient
communities. International efforts to improve Patient
and Public Involvement (PPI) are also gathering speed
with the development of initiatives such as the #globalP-
PInetwork. A key priority emerging from the latter is the
need to develop training particularly for patients and the
public working on clinical trials [31].
There are already relevant learning resources available,

for example, those made available through www.testing-
treatments.org, and research has shown that it is
possible to teach primary school children and adults to
apply some of the key concepts needed to inform treat-
ment choices [32, 33]. Wider acquisition of these skills
should help people to make informed treatment choices,
but it may also help them to make more informed
decisions about whether to participate in clinical trials
when there are uncertainties about the relative merits of
the different treatment options open to them.
The need for informed decision-making in response to

invitations to participate in clinical trials remains when a
decision to take part is made on behalf of an individual
(e.g. because of cognitive impairment) or on behalf of a
population (e.g. a regional evaluation of a screening
intervention). In these circumstances it falls to staff at
the institutions invited to participate in research to
ensure that they are aware of the evidence that proposed
studies will address confirmed, important uncertainties
about the effects of treatments [34]. They too need both

general and trial-specific knowledge to make their
decisions.
Potential participants in clinical trials need to be

appropriately informed and discerning when deciding
which trials to support. Informed decisions seem likely
to promote successful recruitment and retention, and
thus to reduce waste in clinical research. Public capacity
to make sufficiently informed decisions will depend on
greater efforts to promote the general knowledge needed
to assess evidence of important uncertainties and how
they should be addressed. This may be achieved, for
example, through raising public awareness of trials and
fostering critical appraisal of evidence. Also needed are
better means to provide the specific knowledge required
for decision-making about individual trials, which will
likely require development of decision-support interven-
tions. Whilst researchers will be key in realising these
benefits, failure to involve patients and healthcare
professionals may result in avoidable inefficiency and
waste in clinical trials.

Authors’ contributions
IC produced the original draft. All authors contributed to subsequent drafts.
All authors read and approved the final manuscript.

Authors’ information
IC is a health services researcher. PG is a general practice researcher and
methodologist. DE is a statistician and trialist. KG and ST are trials
methodologists and health services researchers.

Funding
There was no funding provided.

Availability of data and materials
Not applicable.

Ethics approval and consent to participate
Not applicable.

Consent for publication
Not applicable.

Competing interests
The authors declare that they have no competing interests.

Author details
1Health Services Research Unit, University of Aberdeen, Aberdeen AB25 2ZB,,
UK. 2Centre for Evidence-Based Medicine, University of Oxford, Edinburgh,
UK. 3Bond University, Robina, QLD 4226,, Australia. 4London School of
Hygiene and Tropical Medicine, Keppel Street, London WC1E 7HY,, UK.
5Health Research Authority, Skipton House, London SE1 6LH,, UK.

Received: 5 June 2019 Accepted: 5 September 2019

References
1. Salman RA-S, Beller E, Kagan J, Hemminki E, Phillips RS, Savulescu J, Macleod

M, Wisely J, Chalmers I. Increasing value and reducing waste in biomedical
research regulation and management. Lancet. 2014;383:27–36.

2. Bower P, Brueton V, Gamble C, Treweek S, Smith CT, Young B, Williamson P.
Interventions to improve recruitment and retention in clinical trials: a survey
and workshop to assess current practice and future priorities. Trials. 2014;15:
399. https://doi.org/10.1186/1745-6215-15-399.

Gillies et al. Trials          (2019) 20:613 Page 3 of 4

http://www.testingtreatments.org
http://www.testingtreatments.org
https://doi.org/10.1186/1745-6215-15-399


3. Carlisle B, Kimmelman J, Ramsay T, MacKinnon N. Unsuccessful trial accrual
and human subjects’ protections: an empirical analysis of recently closed
trials. Clin Trials. 2015;12:77–83. https://doi.org/10.1177/1740774514558307.

4. Briel M, Elger B, von Elm E, Satalkar P. Insufficient recruitment and
premature discontinuation of clinical trials in Switzerland: qualitative study
with trialists and other stakeholders. Swiss Med Wkly. 2017;147:w14556.
https://doi.org/10.4414/smw.2017.14556.

5. Treweek S, Mitchell E, Pitkethly M, Cook J, Kjeldstrøm M, Johansen M, Taskila
TK, Sullivan F, Wilson S, Jackson C, Jones R, Lockhart P. Strategies to improve
recruitment to randomised controlled trials. Cochrane Database Syst Rev. 2010;
(4):MR000013. https://doi.org/10.1002/14651858.MR000013.pub5.

6. Brueton VC, Tierney J, Stenning S, Harding S, Meredith S, Nazareth I, Rait G.
Strategies to improve retention in randomised trials. Cochrane Database Syst
Rev. 2013;(12):MR000032. https://doi.org/10.1002/14651858.MR000032.pub2.

7. Avenell A, Grant AM, McGee M, McPherson G, Campbell MK, McGee MA,
et al. The effects of an open design on trial participant recruitment,
compliance and retention—a randomized controlled trial comparison with
a blinded, placebo-controlled design. Clin Trials. 2004;1(6):490–8.

8. Limkakeng A, Phadtare A, Shah J, Vaghasia M, Wei DY, et al. Willingness to
participate in clinical trials among patients of Chinese heritage: a meta-synthesis.
PLoS One. 2013;8(1):e51328. https://doi.org/10.1371/journal.pone.0051328.

9. Rivers R, August EM, Sehovic I, Green BL, Quinn GP. A systematic review of
the factors influencing African Americans’ participation in cancer clinical
trials. Contemp Clin Trials. 2013;35:13–32.

10. Wilman E, Megone C, Oliver S, Duley L, Gyte G, Wright JM. The ethical issues
regarding consent to clinical trials with pre-term or sick neonates: a
systematic review (framework synthesis) of the empirical research. Trials.
2015;16:502.

11. Nalubega S, Evans C. Participant views and experiences of participating in
HIV research in sub-Saharan Africa: a qualitative systematic review. JBI
Database System Rev Implement Rep. 2015;13:330–420.

12. Chalmers I, Bracken MB, Djulbegovic B, Garattini S, Grant J, Gulmezoglu AM,
Ioannidis JPA, Oliver S. How to increase value and reduce waste when
research priorities are set. Lancet. 2014;383:7–16.

13. Elwyn G, Crowe S, Fenton MA, Firkins L, Versnel J, Walker S, Cook I, Holgate
S, Higgins B, Gelder C. Identifying and prioritizing uncertainties: patient and
clinician engagement in the identification of research questions. J Eval Clin
Pract. 2010;16:627–31. https://doi.org/10.1111/j.1365-2753.2009.01262.x.

14. Bruton A, Lee A, Yardley L, Raftery J, Arden-Close E, Kirby S, Zhu S,
Thiruvothiyur M, Webley F, Taylor L, Gibson D, Yao G, Stafford-Watson M,
Versnel J, Moore M, George S, Little P, Djukanovic R, Price D, Pavord ID,
Holgate ST, Thomas M. Physiotherapy breathing retraining for asthma: a
randomised controlled trial. Lancet Respir Med. 2017.
https://doi.org/10.1016/S2213-2600(17)30474-5.

15. Hunt K, Wyke S, Gray C, Anderson A, Brady A, Bunn C, Donnan P, Fenwick E,
Grieve E, Leishmann J, Mutrie N, Rauchhaus P, White A, Treweek S. Football
Fans in Training (FFIT): a pragmatic randomized controlled trial of a gender-
sensitised weight loss and healthy living programme delivered to men
aged 35-65 by Scottish Premier League (SPL) football clubs. Lancet.
2014;383:1211–21.

16. Evans I, Thornton H, Chalmers I, Glasziou P. Testing treatments. Better
research for better healthcare. 2nd ed. London: Pinter & Martin; 2011.

17. Crowe S, Fenton M, Hall M, Chalmers I. Patients’, clinicians’ and the research
communities’ priorities for treatment research: there is an important
mismatch. Res Involv Engagem. 2015;1:2. https://doi.org/10.1186/s40900-
015-0003-x http://www.researchinvolvement.com/content/1/1/2.

18. Kirkby HM, Calvert M, Draper H, Keeley T, Wilson S. What potential research
participants want to know about research: a systematic review. BMJ Open.
2012;2(3). https://doi.org/10.1136/bmjopen-2011-000509.

19. Falagas ME, Korbila IP, Giannopoulou KP, Kondilis BK, Peppas G. Informed
consent: how much and what do patients understand? Am J Surg.
2009;198:420–35.

20. Gillies K, Entwistle V, Treweek SP, Fraser C, Williamson PR, Campbell MK.
Evaluation of interventions for informed consent for randomised controlled
trials (ELICIT): protocol for a systematic review of the literature and
identification of a core outcome set using a Delphi survey. Trials. 2015;16:484.

21. Chalmers I, Oxman AD, Austvoll-Dahlgren A, Ryan-Vig S, Pannell S,
Sewankambo N, Semakula D, Nsangi A, Barqouni L, Glasziou P, Mahtani K,
Nunan D, Heneghan C, Badenoch D. Key concepts for informed health
choices: a framework for helping people learn how to assess treatment
claims and make informed choices. BMJ Evid Based Med. 2018;23:29–33.

22. Donovan JL, Rooshenas L, Jepson M, Elliott D, Wade J, Avery K, Mills N,
Wilson C, Paramasivan S, Blazeby JM. Optimising recruitment and informed
consent in randomised controlled trials: the development and
implementation of the Quintet Recruitment Intervention (QRI). Trials.
2016;17:283.

23. Chauhan RC, Purty AJ, Singh N. Consent for audio-video recording of
informed consent process in rural South India. Perspect Clin Res. 2015;6:
159–62. https://doi.org/10.4103/2229-3485.159941.

24. Gillies K, Huang W, Skea Z, Brehaut J, Cotton S. Patient information leaflets
(PILs) for UK randomised controlled trials: a feasibility study exploring
whether they contain information to support decision making about trial
participation. Trials. 2014;15:62.

25. Gillies K, Skea ZC, Campbell MK. Decision aids for randomised controlled
trials: a qualitative exploration of stakeholders’ views. BMJ Open.
2014;4(8):e005734.

26. Juraskova I, Butow P, Bonner C, Bell ML, Smith AB, Seccombe M, Boyle F,
Reaby L, Cuzick J, Forbes JF. Improving decision making about clinical trial
participation—a randomised controlled trial of a decision aid for women
considering participation in the IBIS-II breast cancer prevention trial. Br J
Cancer. 2014;111:1–7. https://doi.org/10.1038/bjc.2014.144.

27. Politi MC, Kuzemchak MD, Kaphingst KA, Perkins H, Liu J, Byrne MM.
Decision aids can support cancer clinical trials decisions: results of a
randomized trial. Oncologist. 2016;21:1461–70.

28. Grady C, Cummings SR, Rowbotham MC, McConnell MV, Ashley EA, Kang G.
Informed consent. N Engl J Med. 2017;376:856–67.
https://doi.org/10.1056/NEJMra1603773.

29. Enhancing the use of scientific evidence to judge the potential benefits and
harms of medicines. Academy of Medical Sciences 2017.

30. https://www.healthline.com/health/diabetesmine/innovation/we-are-not-
waiting#3. Accessed 18 Sept 2019.

31. Global Patient and Public Involvement (PPI) network. https://consumers.
cochrane.org/news/international_network. Accessed 18 Sept 2019.

32. Nsangi A, Semakula D, Oxman AD, Austvoll-Dahlgren A, Oxman M,
Rosenbaum S, Morelli A, Glenton C, Lewin S, Nyirazinyoye L, Kaseje M,
Chalmers I, Fretheim A, Ding Y, Sewankambo NK. Effects of the informed
health choices primary school intervention on the ability of children in
Uganda to assess the reliability of claims about treatment effects: a cluster-
randomised trial. Lancet. 2017;390:374–88.
https://doi.org/10.1016/S0140-6736(17)31226-6.

33. Semakula D, Nsangi A, Oxman AD, Oxman M, Austvoll-Dahlgren A,
Rosenbaum S, Morelli A, Glenton C, Lewin S, Nyirazinyoye L, Kaseje M,
Chalmers I, Fretheim A, Kristoffersen DT, Sewankambo NK. Effects of the
Informed Health Choices podcast on the ability of parents of primary
school children in Uganda to assess claims about treatment effects: a
randomised trial. Lancet. 2017;390:389.
https://doi.org/10.1016/S0140-6736(17)31225-4.

34. Chalmers I. Managers should help to address important uncertainties about
the effects of treatments. BAMM (British Association of Medical Managers)
News. 2004, June: 3–4.

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

Gillies et al. Trials          (2019) 20:613 Page 4 of 4

https://doi.org/10.1177/1740774514558307
https://doi.org/10.4414/smw.2017.14556
https://doi.org/10.1002/14651858.MR000013.pub5
https://doi.org/10.1002/14651858.MR000032.pub2
https://doi.org/10.1371/journal.pone.0051328
https://doi.org/10.1111/j.1365-2753.2009.01262.x
https://doi.org/10.1016/S2213-2600(17)30474-5
https://doi.org/10.1186/s40900-015-0003-x
https://doi.org/10.1186/s40900-015-0003-x
http://www.researchinvolvement.com/content/1/1/2
https://doi.org/10.1136/bmjopen-2011-000509
https://doi.org/10.4103/2229-3485.159941
https://doi.org/10.1038/bjc.2014.144
https://doi.org/10.1056/NEJMra1603773
https://www.healthline.com/health/diabetesmine/innovation/we-are-not-waiting#3
https://www.healthline.com/health/diabetesmine/innovation/we-are-not-waiting#3
https://consumers.cochrane.org/news/international_network
https://consumers.cochrane.org/news/international_network
https://doi.org/10.1016/S0140-6736(17)31226-6
https://doi.org/10.1016/S0140-6736(17)31225-4

	Abstract
	Background
	Informed consent to participate in clinical trials
	Conclusions
	Authors’ contributions
	Authors’ information
	Funding
	Availability of data and materials
	Ethics approval and consent to participate
	Consent for publication
	Competing interests
	Author details
	References
	Publisher’s Note

