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Abstract

While randomized controlled trials are essential to health research, many of these trials fail to recruit enough partici-
pants. Approaching recruitment through the lens of behavioral science can help trialists to understand influences

on the decision to participate and use them to increase recruitment. Although this approach is promising, the use of
behavioral influences during recruitment is in tension with the ethical principle of respect for persons, as at least some
of these influences could be used to manipulate potential participants. In this paper, we examine this tension by dis-
cussing two types of behavioral influences: one example involves physician recommendations, and the other involves
framing of information to exploit cognitive biases. We argue that despite the apparent tension with ethical principles,
influencing trial participants through behavior change strategies can be ethically acceptable. However, we argue that
trialists have a positive obligation to analyze their recruitment strategies for behavioral influences and disclose these
upfront to the research ethics committee. But we also acknowledge that since neither trialists nor ethics committees
are presently well equipped to perform these analyses, additional resources and guidance are needed. We close by
outlining a path toward the development of such guidance.
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Background

While randomized controlled trials are essential to health
research, many trials fail to recruit sufficient numbers of
participants [1-7]. For example, between 2004 and 2016,
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56 of 151 trials published in the UK’s National Institute
for Health Research Health Technology Assessment
journal reported failing to meet 80% of their original
recruitment target [4]. Such under-enrollment leads to
underpowered or biased studies, expensive recruitment
period extensions, or, in some cases, trial termination [1,
2, 5-7]. Indeed, a recent analysis of the ClinicalTrials.gov
database from 2015 to 2017 found that 39% (1483/3785)
of all terminated clinical trials were the result of recruit-
ment issues (see Additional file 1). In addition to being
a financial and operational issue, this pattern of failed
recruitment is an important ethical issue for health
research in general, since each failed trial exposes par-
ticipants to burdens with little or no prospect of future
benefit [1, 4, 6, 7].

Many attempts to address these recruitment challenges
have focused on improving or streamlining elements of
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the informed consent documentation, given that consent
documents are a key means by which trial participants
learn about the trial [8]. However, focusing on the doc-
umentation used during the initial participant consent
discussion often does not take into account that research
participation is a process that extends beyond that initial
decision [9, 10]. Other aspects of the total trial experi-
ence (e.g., interactions with the research staff, the size of
the commitments of participation, and being informed
of study progress and trial results) also may contribute to
the overall recruitment and retention [11]. Therefore, the
focus of work aiming to improve trial recruitment pro-
cesses has shifted toward examining how participants’
understanding, decision-making, and trial experience
can be supported during and after the consent process
[10, 12-14], including how recruiters interact with par-
ticipants [15].

To better understand and target the drivers and barri-
ers in trial recruitment, some have started to view trial
participation through the lens of behavior change the-
ory [15-21]. This approach views trial participation as a
behavior, one affected by the same wide range of factors
known to affect other behaviors (such as social influ-
ences, environmental context and resources, and beliefs
about capabilities) [16—19], and which has been the
subject of considerable research over the last 50 years
[22, 23]. It also emphasizes that recruitment and reten-
tion may involve multiple different component behav-
iors by different stakeholders (e.g., health care provider
requests, information disclosure by recruiters, partici-
pant consent, participant adherence to protocols, data
provision). Behavioral scientists have developed detailed
frameworks for identifying and explaining the wide range
of strategies that influence human behavior (e.g., Michie
and colleagues’ taxonomy of 93 different behavior change
techniques) [22, 23]. These strategies can be combined
in different ways to develop interventions tailored to and
optimized for the situation. While some behavioral influ-
ence strategies are already routinely utilized in the trial
recruitment process (e.g., providing and shaping people’s
knowledge of trials, structuring environments to support
trial participation), a more theoretically informed and
explicit marshaling of these strategies represents a prom-
ising path toward improving recruitment success.

However, at least some behavioral influences could be
used to manipulate potential participants, and this prima
facie brings them into tension with the ethical princi-
ple of respect for persons [24, 25]. The rich literature on
undue influence—when potential participants are offered
outsized, typically monetary, rewards for trial participa-
tion—has covered some of this ground [26, 27]. But there
remain underexplored questions about other strategies
of behavioral influence that may be used to promote
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recruitment. For example, May trusted health profession-
als disclose information about a trial to their patients?
May they encourage participation? What are the accept-
able boundaries around framing information to promote
participation? and May trialists leverage cognitive biases
or appeal to the emotions of potential participants during
the recruitment process?

In what follows, we discuss two examples of behavio-
ral influences that raise just these questions: one exam-
ple involves physician recommendations, and the other
involves framing of information to exploit cognitive
biases. We argue that despite the apparent tension with
ethical principles, influencing trial participants through
behavior change strategies can be ethically acceptable.
However, we argue that trialists have a positive obliga-
tion to analyze their recruitment strategies for behavio-
ral influences and disclose these upfront to the research
ethics committee. But we also acknowledge that since
neither trialists nor ethics committees are presently well-
equipped to perform these analyses, additional resources
and guidance are needed. We close by outlining a path
toward the development of such guidance.

Is it ethical to leverage trust relationships?

One influence on people’s decision to participate in
research is the social influence of trust relationships.
Family and friends, for example, can have a strong influ-
ence on the decision to participate [28, 29]. The trust
participants have in researchers or institutions (e.g., a
university or hospital) may also be a reason to participate
[30-32], while distrust in pharmaceutical companies has
been connected to a decreased willingness to participate
in their trials [33].

Another important trust relationship that could be
leveraged in recruitment is the trust of patients in their
physicians. Patients trust their physicians to recommend
treatments or procedures that are in their interests [30].
Such trust is reasonable, insofar as physicians have a
duty of care to their patients and are obligated to act and
advise so as to promote their medical interests [34].

Given this trust, it is perhaps not surprising to find
that physicians can exert a powerful influence on patient
decisions to participate in trials. Kinney and colleagues,
for instance, surveyed women who attended an informa-
tional meeting on a breast cancer prevention [35]. They
found that women who discussed trial participation with
their physician and were advised to participate were 13
times more likely to do so compared to those who dis-
cussed participation but were advised not to enroll.

Both explicit and implicit recommendations (e.g.,
referrals to trials) are regularly used to encourage par-
ticipation in trials, and as such, physician recommenda-
tion is a potentially important behavioral influence. An
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example of its use can be found in a study by Embi and
colleagues, who developed an electronic notification
system that alerted physicians when their patients were
eligible for enrollment in a trial [36]. They found that
this system increased the number of referrals by physi-
cians 10 times and doubled the number of patients ulti-
mately recruited compared to a no-alert control.

Is it ethical to leverage the trust relationship between
physicians and their patients to promote trial partici-
pation? Since healthcare is built upon a foundation of
patient trust in the integrity of physician judgment, reck-
less leveraging of that trust may pose a significant social
risk. Does such leverage represent too great a risk to the
integrity of the research and healthcare enterprises?

For the sake of the present argument, we set aside
concerns about the therapeutic misconception (i.e., the
incorrect assumption held by research participants that
the primary purpose of research is to provide therapeutic
benefit) [37, 38]. There is an extensive literature on the
subject, and we agree that appreciating the distinction
between research and routine care is critical to a valid
informed consent. But even if a patient understands the
difference between research and care, we believe that
there are other ethical conditions that are important to
consider.

First, we should acknowledge the substantial power dif-
ferential between physicians and their patients. Patients
are dependent on their physicians for their expertise,
advice, and care. This power asymmetry can undermine
the voluntariness of the patient’s decision to partici-
pate in research [39, 40]. For example, patients may feel
obliged to participate if asked to do so by their physician
and may fear that a refusal could have negative conse-
quences for their health or for their relationship with the
physician.

Next, we should observe the potential for conflict of
interest [39]. For example, if physicians are recommend-
ing participation in studies run by their colleagues or
institutions of employment, their judgment about the
appropriateness of trial participation could be (or could
perceive to be) biased. Similarly, if the physician (or any-
one on their team or staff) is financially compensated
for referring patients to a study, their judgment may be
biased. To be clear, such biases do not require physicians
to be acting with any kind of malintent or negligence. Nor
is a positive recommendation to participate always con-
trary to the interests of the patient. When a patient has a
rare disease, for example, participation in a trial can pro-
vide access to a desirable therapeutic option. The point is
simply that under these conditions, the physician’s fiduci-
ary duty to promote the patient’s interest will be, or may
be seen as, affected by other personal, financial, or pro-
fessional interests, and this may undermine trust.
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Given these four factors—the power of physician rec-
ommendation, the centrality of trust to healthcare and
research, the vulnerability of patients, and the potential
for conflicts of interest—we believe that protections are
required. Although a comprehensive inventory of the
protections is beyond the scope of this paper, we believe
that at least one condition is clear: conflicts of interest
should be avoided where reasonably possible. Financial
incentives that pay physicians a “finder’s fee” to recruit
patients are particularly worrisome and, consistent with
international ethical guidance, should be avoided [40].
Other financial rewards (e.g., compensating physicians
for their time) might be permissible, but do require ethi-
cal evaluation to avoid undesirable, unintended conse-
quences. When avoiding conflicts of interest, special
caution should be taken to not unreasonably restrict
patients’ access to trials through their physicians by pro-
hibiting physician referrals. When conflicts of interest are
unavoidable, it is preferable to instead mitigate the nega-
tive effects through, for example, disclosure of conflicts
of interest, as required by the CIOMS International Ethi-
cal Guidelines and the Declaration of Helsinki [40, 41]. In
addition, efforts need to be made to ensure patients that
declining to participate will neither impact their care nor
their relationship with the physician.

Is it ethical to leverage cognitive biases?

Historically, the literature on the ethics of informed con-
sent has tended to assume that a valid consent must be
the result of a deliberative decision-making process.
However, more recent work in the psychology of deci-
sion-making has revealed that most decisions, includ-
ing informed consent, are influenced by an array of
deliberative and non-deliberative mechanisms, includ-
ing a variety of factors that relate to the way in which
the information is presented and framed [12, 42-45]. A
recent study by Blaga, Fritila, and Meghea reported the
effectiveness of leveraging non-deliberative behavioral
influences to increase recruitment to a randomized con-
trolled trial evaluating interventions to help pregnant
women quit smoking [46]. One strategy was deployed in
a Facebook ad for the trial that reads as follows: “Over
2000 future moms have already visited our website to
learn more about the Quit Together program. Why not
find out more about our free smoking cessation pro-
gram?” [46]. This statement is intended to influence
behavior by appealing to social norms. Because in many
circumstances the actions of others can be a useful cue
to what action is appropriate, people have the tendency
to follow the behavior of others [47]. By appealing to the
choice made by thousands of future mothers, the reader
is encouraged to contemplate what constitutes socially
appropriate behavior, which, consequently, makes it more
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likely that future mothers reading the ad will visit the
website.

A second strategy was deployed on the trial’s website.
Here, pregnant women were cautioned, “By not enroll-
ing, you may miss out on 8 free counseling sessions with
a counselor specialized in [motivational techniques]”
[46, 48]. This behavioral influence works by exploiting
“loss aversion,” which refers to the cognitive bias that
people find losing something they already have more
unpleasant than not gaining something of similar value
[49]. As a result, framing information or consequences in
terms of losses will tend to affect people’s behavior more
strongly than framing in terms of gains. Thus, rather
than describing free counseling sessions as a potential
gain, framing them as a loss (i.e., “by not enrolling you
may miss...”) makes it more likely that future mothers
will choose to enroll.

Together with other influences that target non-delib-
erative decision-making, these influences resulted in a
nearly threefold increase in this trial's enrollment. But
is it ethical to exploit cognitive biases to promote trial
participation? On the one hand, the trialists in this case
could be described as merely presenting true informa-
tion about their study—and just like physician recom-
mendations, this is already a part of routine practice for
trial recruitment. On the other hand, we could describe
the trialists as framing the information in a theoretically
informed way that is expressly intended to manipulate
the reader’s preferences. The trialists intend that this
manipulation will lead to influencing the reader’s behav-
ior and getting them to enroll in the trial.

This latter description does seem to raise ethical red
flags. Such use of behavioral influences seems, prima
facie, to undermine the decision-making autonomy of the
potential participant [50—54]. The practice of obtaining
informed consent, which derives from efforts to protect
and enhance personal autonomy, is a key ethical pro-
tection in research. The provision of informed consent
requires explicit, active deliberation and the evaluation
of alternative options [24, 54]. Thus, insofar as a behav-
ioral influence bypasses deliberation or seems to exert
too much influence over the decision, it may seem to be
unethical.

However, the assumption that valid, autonomy-
respecting decision-making must be driven exclusively
(or largely) by deliberative processes is questionable. For
example, McKenzie and colleagues argue that uncon-
scious behavioral influences can convey relevant informa-
tion that can be highly valuable to decision-makers [55].
Christman has also offered a theory of autonomy that
allows for actions to be authentic and, therefore, autono-
mous, even when they are influenced by the behavior of
others [56, 57]. Within this theory, the authenticity of
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the decision to participate would not be undermined by
behavioral influences provided that the participant would
not reject the decision if they were to reflect critically on
the process that led to that decision [56, 57]. The authen-
ticity of a participant’s decision has also been identified
as one of the core outcomes on which interventions on
informed consent should be evaluated [58]. In addition,
the observation that many (or most, or all) of our deci-
sions are affected in some way by such non-deliberative
influences of one kind or another, and it would seem that
we cannot have a theory of autonomy, and conditions of
valid informed consent, that always requires pure, delib-
erative decision-making. Decisions about trial partici-
pation will always be the result of some blend of active
deliberation and non-deliberative mechanisms. There-
fore, it would be overhasty to conclude that changing
patient preferences in favor of trial participation from
behavioral influence strategies necessarily conflict with
autonomy.

So how then do we distinguish between autonomy-
respecting and autonomy-undermining behavioral influ-
ences? Again, comprehensive protections are beyond
the scope of this paper, but the ethics of minimal risk
research may provide a helpful model. When evaluat-
ing whether a research procedure conducted within a
trial constitutes minimal risk, a “daily-life standard” is
often employed—that is, a risk is considered minimal
for someone if the probability and magnitude of the
anticipated harm are not greater than what they would
encounter in daily life or in the course of routine care.
Adapting this model for behavioral influences, we would
argue that behavioral influence strategies could be con-
sidered prima facie autonomy-respecting if it is com-
parable to other uncontroversial behavioral influence
strategies to which an individual is routinely exposed in
their daily life. Although some considerations, for exam-
ple, the involvement of vulnerable participants, could
override this principle, we believe that ethics committees
should start from the presumption that uncontrover-
sial behavioral influences to which people are routinely
exposed in daily life such as leveraging social norms and
loss aversion in advertisements may be ethically accept-
able. Before employing this rule, more work needs to be
done to assess to which behavioral influences people are
exposed in daily life, which of these may reasonably be
regarded as uncontroversial, and why we ought to regard
their use in research as permissible.

Conclusion

The difficulty of recruiting enough research participants
is a problem for many trials and for the health system
in general. The examples discussed in the preceding
sections highlight the promise and the perils of using
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behavioral influences to enhance trial recruitment. We
have discussed just two examples of the 93 types of pos-
sible influences on behavior [23]. However, the unregu-
lated use of behavioral influences presents serious risks
to the integrity of the research and healthcare enterprise,
and therefore, guidance for their ethical use is of critical
importance. This is all the more pressing since behavio-
ral influences are already used during trial recruitment
[15], even though they are seldom mentioned explicitly
in documents submitted to research ethics committees
[15, 44]. Hence, the value of shifting to a richer, theoreti-
cal model for understanding behavior that can illuminate
“how” and “why” particular recruitment practices may
be effective or ineffective. Without this lens, behavioral
influences will be largely invisible to ethical analysis. But
with this theoretical understanding, we can begin to dis-
tinguish between ethically permissible and impermissible
strategies and practices.

The existing evaluations of behavior change strategies
in research recruitment only involve general discussions
of a few types of behavioral influences, resulting in little
guidance for trialists and research ethics committees for
the many different types of behavioral influences [59, 60].
Therefore, we believe additional resources and guidance
are needed. We have proposed here a few components
of this guidance, but recognize that much more work is
needed. In particular, we believe that trialists and eth-
ics committees alike will need additional educational
resources in order to better understand, detect, and ethi-
cally deploy behavioral influence strategies that may help
to promote trial participation.

Finally, we believe that the potential harms and wrongs
from behavior influences will require greater study.
Whenever such strategies are employed, we would argue
that trialists have an obligation to collect data on the expe-
rience of participants. Special attention needs to be given
to collect and consider the experiences of participants
from vulnerable and underserved groups (such as peo-
ple with a low income, people with disabilities, children,
minority sexualities, or ethnic or racial minorities), as it
cannot be assumed that they have the same attitudes and
responses to the use of behavioral influences. For exam-
ple, indigenous participants place trust more reflectively
and not in the same institutions as non-indigenous par-
ticipants because of negative experiences with research in
the past and might, therefore, respond differently to trial-
ists that leverage use trust relations [31, 32]. Therefore, it
is important that trialists collect the experiences of both
vulnerable and less vulnerable (potential) participants and
use those data to evaluate the influences being used.

A useful framework is the core outcome set for evalu-
ating interventions on the informed consent process in
clinical trials [58]. A “core outcome set” is a standardized
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list of outcomes that should be measured in all trials that
investigate the same topic [58, 61]. As mentioned above,
one of the core outcomes for informed consent interven-
tion is the authenticity of a participant’s decision. Some
of the other outcomes in this set include the comfort of
a participant with the decision, empowerment, potential
feelings of altruism, and the attrition from a trial. Some
of these core outcomes, such as comfort and attrition,
relate to our proposal that patient experience is relevant
and essential for designing ethical recruitment strategies
and could also be used to assess the interventions in the
recruitment process [58]. Similarly, we believe that regret
around a decision can be a powerful indicator of a lack
of autonomy, and it is therefore incumbent on trialists to
ensure (as much as possible) that their research partici-
pants do not regret their decision to enroll. Although the
trial experience of participants has received only limited
attention in the literature, there is some indication that a
positive experience (especially a positive relationship with
research staff) contributes to the participant’s willingness
to remain in a trial and to participate again in the future
[11, 62]. If this is indeed the case, a focus on participant
experience in one trial could positively impact retention
and recruitment in future trials [14]. Consequently, par-
ticipants’ experience in the recruitment process and in the
conduct of research will be critical to informing proper
ethical guidance for the use of behavior influences.
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