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A

n increasing number of opinions
and commentaries are being written about the possible benefits and
risks of so-called ‘cognitive enhancers’ [1],
a term that usually refers to technologies
that purportedly augment cognitive performance or modulate mood and behaviour [2]. These discussions have focused on
both existing pharmaceuticals, such as prescription medications, and new drugs and
technologies that could be developed with
the explicit purpose of enhancing cognitive
function in healthy individuals [3]. Nearly
all of these articles have discussed the ethical, legal and societal implications of using
cognitive enhancers and whether the risks in
relation to potential benefits would require
regulation, oversight or even bans.
Interestingly, some discussions indicate that existing cognitive-enhancement
drugs have an effect on healthy individuals
and provide clear benefits [1,4,5]. In fact,
however, other reviews of the topic [6–11]
have found insufficient evidence for both
the efficacy and safety of most cognitiveenhancing medications in healthy populations. At the same time, calls for further
research have been made [12,13], but in a
context that is shaped more by a ‘melioristic misconception’, rather than a genuine
scientific confirmation of benefit [14,15].
Thus, before discussing bans or regulations,
society must address two crucial questions:
are these drugs safe and do they work? To
answer these in a satisfactory manner would
require either drug trial-like studies to ascertain safety and efficacy, or health surveys to
monitor for adverse side-effects from taking
cognitive enhancers. Inevitably, both would
require considerable financial resources
for studies of something that is not a health
issue per se, but a recreational use at best or
an ethically questionable activity at worst.

N

ot surprisingly, the critics of cognitive enhancement have already
argued against the further funding
and promotion of research into cognitive
enhancers, owing to ethical concerns [16].
However, ethical concerns are only one
facet; such research also has possible
wide-ranging social and public health
consequences. If future studies found cognitive enhancers to be safe and efficient,
any bans or regulations would createa
black market for these drugs. Given these
factors, funding agencies or policy-makers
might therefore choose to promote active
research on the efficacy of cognitive
enhancers, to restrict it or to not address
the issue at all.

If future studies found cognitive
enhancers to be safe and
efficient, any bans or regulations
would simply create a black
market for these drugs
Discussions in the academic literature [17] about whether it is prudent to conduct research into cognitive enhancers have
focused largely on the regulatory and practical aspects of conducting the research,
leaving the ethical justification and responsibilities for overseeing it largely unexamined. Closer examination of the questions
and implicit ethical assumptions about
safety, efficacy and demand [16,18,19]
could therefore help to ensure that a
future position on cognitive-enhancement
research is based on clear scientific and
ethical justification.
In this paper, we therefore seek to
broaden the debate by analysing the possible positions on cognitive-enhancement
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research and discussing their strengths and
weaknesses with respect to their possible
implications. We also identify and discuss
three important points that might uncover
scientific and ethical assumptions, as well
as implicit values. Our focus is restricted
to pharmacological research on already
approved drugs. We acknowledge that
the safety data on the long-term effects
of drugs with potential for use as cognitive enhancersis deficient [20] and that
establishingsafety merits further attention.
Table 1 presents three possible positions
on cognitive-enhancement research: promoting research, continuing the current situation, which does not actively address the
issue, or prohibiting cognitive-enhancement
research. The table also lists arguments in
favour of or against a particular position.
These are inevitably fluent—in some cases,
a particular argument would support one
position but weaken another. In any case,
each position demonstrates that the way
in which cognitive-
enhancement research
might or might not develop requires considerations beyond merely gathering data
on efficacy.

O

ne major caveat in discussing
these positions and their relative
value is that the possible outcomes and impacts of promoting or restricting research on the efficacy of cognitive
enhancers are largely speculative. First, the
terms ‘cognitive enhancement’ and ‘cognitive enhancers’ imply the very efficacy that
research still needs to confirm or refute.
This language is equivalent to claims of
therapeutic efficacy describing unproven
and invalidated interventions, such as stem
cell ‘therapy’ for stem cell injections and
gene ‘therapy’ for somatic cell nuclear
transfer. Second, the standard definition of
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Table 1 | Three stances on research on the efficacy of medications used for cognitive enhancement of healthy individuals
Aspect

Promote research on the efficacy
of cognitive enhancers

Neither promote nor restrict research on
cognitive enhancers

Prevent research on the efficacy
of cognitive enhancers

Rationale

Expected benefits of cognitive enhancers
justify pharmacological research on
cognitive enhancement.

Cognitive enhancement is not a serious
public health issue and research neither
promises to yield benefits nor poses distinct
research ethics issues.

Research on cognitive enhancers
raises significant ethical and social
challenges and should be restricted
as a precautionary measure.

Strengths

Allows pursuit of knowledge to discover
whether medications produce enhancement
to dispel speculation about efficacy.
Provides an evidence base for decisions
about cognitive enhancement in
academic, professional, public health
and medical contexts.

Cognitive-enhancement research is allowed
on case-by-case funding and standard ethics
review without change to policies.
Fosters an incremental acceptance or
rejection of cognitive-enhancement research
without the consequences of drastic changes
in research policy.

Curtails discussion of difficult ethical
issues by preventing the collection of
efficacy data.
Redirects research efforts to more
‘legitimate’ needs in health or
patient-oriented research.

Weaknesses

Research to establish efficacy and risks
might have low research priority given more
important health needs and lack of support
from strong epidemiological data.
Research on cognitive enhancers could
inadvertently promote such use by creating
a ‘melioristic misconception’ by publishing
early results.
Research ethics challenges created by research
on the healthy—for example, equipoise,
benefit-to-risk calculus —must be tackled.

Case-by-case approach can leave aside
the ‘bigger picture’ issues created by research
on cognitive enhancement—for example,
equipoise, benefit-to-risk calculus—and
social outcomes of research.
Creates regulatory loopholes and
variable decisions because of the lack of
attention to cognitive-enhancement research
as a category.

Prevents research and thus choices and
decisions based on evidence.
Might overestimate the ability to curtail
the use of cognitive enhancers
—for example, black markets.
Might stigmatize therapeutic uses of
these drugs.
Might foster ‘disease mongering’ if
research is reframed as therapeutic or
clinical research based on expanded
diagnostic categories.

…the possible outcomes and
impacts of promoting or
restricting research on the
efficacy of cognitive enhancers
are largely speculative
cognitive ‘enhancement’ as the opposite of
‘treatment’ is ambiguous [21]. The scope
of what comprises cognitive-enhancement
is still a subject of debate, with more expansive classifications encompassing education and computer technologies [1]. Third,
given the ambiguity and lack of clarity in
vocabulary, it is possible that the aims and
goals of cognitive enhancement research
are similarly unclear. For example, which
aspects of cognition—attention, 
alertness
and m
 emory—are to be enhanced, to what
extent and by what means? Finally, the term
‘cognitive enhancement’ lends itself to confusion with existing treatments for individuals with depression, schizophrenia and
dementia that could also be repurposed to
enhance mental capacities in healthy individuals. A similar ambiguitycan arise if the
‘restoration’ of cognitive abilities, for example memory in ageing,is also considered a
cognitive enhancement [22].
In addition to these uncertainties and
unclear definition, these positions also
make assumptions that might influence

predictions about outcomes and impacts.
For example, promoting research takes for
granted that having access to more information is of neutral value, whereas the
opposing stance assumes that any information showing efficacy of cognitive enhancers in healthy individuals probably leads to
a change in social practices. A neutral position might assume that there are meaningful methods for studying the enhancement
effects of medications and that research
ethics frameworks are well equipped to
review and oversee enhancement research.

T

hree key issues inform the arguments
that support the different positions
on cognitive-enhancement research:
the nature of ‘demand’ and how it relates
to the notion of ‘prevalence’; the responsibility of stakeholders in requesting and
conducting ethical cognitive-enhancement
research; and the social outcomes of
cognitive-enhancement research.
The positions summarized in Table 1,
similarly to the overall debate on cognitive enhancement, have identified high
estimates of prevalence as a possible justification to promote or restrict research.
Demand is often equated to prevalence [1],
but this equation is at best an approximation and, at worst, misleading. First, prevalence data have been criticized [18,23]

for lack of shared methodology and
for capturing broader uses that include
experimentation and recreation, often
in selected populations such as highschool and university students [24,25].
Second, the causes underlying the use of
cognitive enhancement do not necessarily become demands unless prevalence
is regarded as a motive for using medications this way. However, prevalence is a
measure of the distribution of a practice,
but not of the greater desire for such drugs.
Further, it is problematic to assume that
public demand for cognitive enhancers is
the same as a demand for research on the
efficacy of cognitive enhancers.

Demand is often equated to
prevalence, but this equation is
at best an approximation and, at
worst, misleading
Even so, some authors believe that cognitive enhancement is inevitable and will
probably become widespread given prevalence data [1,3]. Within this perspective,
the demand for research is based on at least
three major related, but distinct, arguments:
cognitive-enhancement research would
respond to the prevalence of non-medical
use of medications with efficacy data, it
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would foster more informed ethical
decision
-making and regulation, and it
could lead to the development of preventative measures if cognitive enhancement
proved harmful or ineffective. The first
argument is based on prevalence rates
from studies of the use of stimulants on
university campuses [26,27]. Often cited
in support is a methodologically debatable
poll published in Nature, which has been
misinterpreted as evidence that the nonmedical use of medications for cognitive
enhancement is already widespread and a
public health concern [1,28]. Such perception of widespread demand would
support the need for protecting the current
and future health of individuals who seek
cognitive enhancement [29].
The second argument stipulates that information on efficacy is needed to promote
informed ethical decision-making by individuals, organizations and society. Regardless of the findings about efficacy, research
would yield important information for policy
and regulation [12]. The guidance issued by
the American Academy of Neurology already

addresses concerns about the possible longterm effects of cognitive enhancementby
healthy individuals [30].

…it is problematic to assume
that public demand for cognitive
enhancers is the same as a
demand for research on the
efficacy of cognitive enhancers
The third argument captures the fear
that cognitive enhancement will become
widespread, and that research is justified
to prevent a potential public health issue.
Collecting data on prevalence of use and,
separately, on demand, is an important
precursor to researching the efficacy of
cognitive enhancers and responding to
current practices [20]. However, estimating demand for cognitive-enhancement
research is a multifaceted task involving
complex challenges of determining who
actually demands cognitive enhancement
and why [31].
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T

he research process involves many
steps and stakeholders: funding
bodies, researchers and pharmaceutical companies, government and
research ethics committees and clinicians. It is less obvious how the different
ethical frameworks of these stakeholders would be integrated to support a specific position on cognitive-enhancement
research. Surely, to be ethically justified, such research must be scientifically
meaningful and generate sound results,
hopefully in connection with requests for
further evidence. Accordingly, research
must be planned in a way that clearly and
transparently establishes that the study
focuses on enhancement, quantitatively
or qualitatively, and is plausibly linked to
real-world performance.
As long as people believe that medications have some kind of enhancing effect,
and as long as said drugs are only available on prescription, the medical profession will have primary responsibility for
their use. Studies have shown that physicians receive some requests for cognitive
EMBO reports VOL 14 | NO 2 | 2013 125
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What constitutes a proper use, in
terms of cognitive enhancement,
is largely within the judgement
of a clinician
enhancement and that they have serious
concerns about harm-to-benefit ratios and
equality issues [32–34]. Further research
is only beginning to gauge whether and
how enhancement is discussed among
clinicians [32]. What constitutes a proper
use, in terms of cognitive enhancement,
is largely within the judgement of a clinician [4]. However, some authors have
expressed concern about whether physicians can adequately assess harm-tobenefit ratios and maintain their duty
to the patient without better evidence, and
whether medicine is acquiescing too readily to social expectations for enhanced performance [35,36]. Therefore, research on
cognitive enhancement would be usefulto
clinical practice.

F

unding decisions about research
projects are typically made through
a combination of open, bottomup investigator-initiated competitions
or through strategic, top-down funding in specific areas identified as priorities. Funding for cognitive-enhancement
research seems to come from general
research funding mechanisms. Only a
few funding programmes specifically
support enhancement research. The US
Defense Advanced Research Projects
Agency established an ‘augmented cognition’ programme to investigate a range
of enhancement technologies, some of
which are of military interest [37]. Elsewhere, cognitive-enhancement research
would be competing with other priorities for strategic funding. Some authors
condemn “the use of scarce resources to
carry out this research” [16], but as more
is learned about the demand for cognitive
enhancement, funding agencies might be
more inclined to allocate funding. Also,
cognitive enhancement research could
be funded because it promises to increase
economic prosperity in ageing nations
with struggling economies to augment their
‘mental wealth’ [38]. This more societal
perspective could eventually conflict with
the primary responsibilities of clinicians to
their patients.
For researchers in both the private and
public sectors, the rationale and objectives
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of cognitive-enhancement research should
be clearly stated so that it is not covered
as the control arm or a preliminary phase
of a clinical study. It would ensure a proper
review of the quality of the scientific goals
and their ethical and funding merits.
Pharmaceutical companies are also important in initiating and funding cognitiveenhancementresearch. However, the motivations of privately funded research are different and can be subject to criticism, especially if their intentions could be criticized
as ‘disease-mongering’ [39]. Also, such
activity might conflict with the responsibilities of healthcare systems to serve patients
who need treatment.
It is not clear how those involved in the
informal and formal oversight of research
and publication generally consider the
ethical and scientific value of research.
Research ethics committees and regulatory bodies that approve substances would
potentially be partly responsible for this
assessment. However, research and regulatory guidelines do not provide specific
guidance on enhancement research or
non-medical uses of medication. For
example, the report of the Presidential
Commission for the Study of Biomedical
Issues [40] provides limited insights into
how to deal with enhancement research in
the USA. In Canada, the revised research
ethics guidelines—the Tri-Council Policy
Statement—also do not discuss this
scenario [41]. Cognitive-enhancement

research could be better regulated if
clear thresholds for efficacy were established, as illustrated by meta-analyses on
anti-depressant clinical trials [42].

T

he positions summarized in Table 1
differ with respect to the social outcomes of cognitive-enhancement
research. Improved knowledge about the
efficacy of cognitive enhancement might
be considered of neutral value because it
potentially informs positions both in favour
of and against the use of cognitive enhancement. The knowledge sought and generated can also have consequences for science, regulation and social practices. It is,
therefore, important to ask not only what
type of research should be done, but also to
understand why it is justified (or not) from a
broader social point of view.
Those who favour cognitive enhancement have often cited potential benefits to
society to support their arguments [5,43].
This argument takes for granted that

cognitive-
enhancement studies will necessarily unveil beneficial effects; however, harms are also a possible finding,
given previous experience with therapeutic drugs. Further
more, precisely what is
meant by social benefits or social harms
is often unclear. Some claim increased
productivity and intelligence—cognitive
benefits to individuals would therefore
benefit society at large by making them
more productive [44,45]. On the contrary,
changes in productivity might be considered a significant social harm, especially given the potential for abuse in an
international context [8,19]. The effects
of cognitive enhancers on individual productivity and intelligence have yet to be
demonstrated, much less the contribution
that enhanced individuals could make to
overall social well-being.

If we are to promote, prohibit or
remain neutral towards cognitiveenhancement research based on
[…] its social benefits or harms,
we must evaluate what this means
beyond ‘having a better life’
If we are to promote, prohibit or remain
neutral towards cognitive enhancement
research based on, at least in part, its
social benefits or harms, we must evaluate
what this means beyond ‘having a better
life’ [46]. How might improved concentration translate into social benefits? How
might the social benefits and drawbacks
of cognitive enhancement be assessed?
Whom should we assess in this context?
A review of national and international
research ethics guidelines revealed contradictory views on whether and how social
outcomes and consequences of research
are considered within or outside the purview of conventional research ethics [47].
For example, the International Conference on Harmonisation, Good Clinical
Practice, states that “The IRB [Institutional Review Board] should not consider possible long-range effects of applying knowledge gained in the research
(for example, the possible effects of the
research on public policy) as among those
research risks that fall within the purview
of its responsibility.” The Declaration of
Helsinki, by contrast, suggests an assessment of“foreseeablebenefits to the subject
or to others”.
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V

arious options have been proposed
for ethical assessment of the social
outcomes of research: expanding the research ethics mandate, resisting
expanding the research ethics mandate and
adopting the status quo, and opting for new
alternative peer and community review
strategies [47]. In traditional health care,
quality-adjusted life years and disability-
adjusted life years are used to measure the
impact of treatments. Could equivalent
measures be developed for enhancement
research? Current mechanisms for oversight are clearly not capable of capturing and addressing possible future social
outcomes of research. One approach is
to involve stakeholders in deliberations
about the most appropriate approach to the
social outcomes of cognitive-enhancement
research [48]. A more modest proposal,
given the difficulties in predicting longterm social outcomes, might lie in monitor
ing these consequences through different
measures and approaches, such as ongoing surveillance of prevalence, adverse
social effects and the motivations of
cognitive-enhancement users.
In this discussion, our goal is to characterize and analyse, from an ethics standpoint, the different positions towards
research on cognitive enhancement in a
context in which the debate is opening to
this question. Although we do not intend
at this stage to make specific recommendations, we do feel as a group that restricting research is difficult given the compelling need for better data on prevalence,
safety and efficacy. Regardless of the position adopted, an explicit and transparent
acknowledgement of the goals of cognitiveenhancement research should be communicated throughout the research process. We
hope our contribution brings greater awareness of the choices available to the scientific community and emphasizes the need
for a culturally sensitive, international discussion about the direction of cognitiveenhancement research that is representative
of the best scientific methods and takes due
account of pluralist perspectives.
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