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DR. JOHN D. ARR AS
On Behalf of the
Presidential Commission
for the Study of Bioethical Issues

Dr. John Arras (1945-2015) was a consummately
dedicated teacher, lauded moral philosopher,
and an eminent scholar of bioethics. He
brought out the very best in everyone who
had the privilege and pleasure of working with
and learning from him. For the past five years,
we were honored to have John as a thoroughly engaged and beloved member of our
Presidential Commission for the Study of Bioethical Issues. In the words of Commission
member Stephen Hauser, John was an “irreplaceable member” of our group. We have
lost, as Commission member Nelson Michael wrote, “a dear friend, colleague, and one
of the greats of bioethics.”
John contributed far more than his share to our Commission’s painstaking work. He
had an unparalleled gift for bringing philosophical insight to thorny medical and
scientific conundrums. Even that gift paled in comparison to John’s wry, perfectly timed
humor. Due in no small part to his flair for intellectual provocation—as feisty as it
was friendly—our Commission rapidly became, as Vice Chair James Wagner keenly
observed, something more than a commission. We became a fondly argumentative and
loving extended family with John, as Commission member Raju Kucherlapati said, “the
lightning rod for many discussions.” Commission member Barbara Atkinson captured
John’s quintessential character as “one of the most thoughtful and giving people I have
known. He was strong in his views but open to discussion and compromise, so he was
extremely valuable for our discussions and final reports.”
As a lover of learning and seeker of justice for all, John Arras was as good as we can ever
hope to get. We shall carry forth John’s spirit as we grieve the tremendous loss of a great
teacher, scholar, and member of our bioethics family. We already miss him dearly.
Dr. Amy Gutmann
Chair, Presidential Commission for the Study of Bioethical Issues
March 9, 2015
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A BOUT THE PR ESIDENTI A L COMMISSION FOR
THE STUDY OF BIOETHIC A L ISSUES

The Presidential Commission for the Study of Bioethical Issues (Bioethics
Commission) is an advisory panel of the nation’s leaders in medicine, science,
ethics, religion, law, and engineering. The Bioethics Commission advises the
President on bioethical issues arising from advances in biomedicine and related
areas of science and technology. The Bioethics Commission seeks to identify
and promote policies and practices that ensure scientific research, health care
delivery, and technological innovation are conducted in a socially and ethically
responsible manner.
For more information about the Bioethics Commission, please see http://www.
bioethics.gov.

The use of trade names and commercial sources in this report is for identification
only and does not imply endorsement.
ii

CONTENTS

Letter of Transmittal to the President .................................................................................. iv
Letter from the President to the Bioethics Commission ................................................. vi
Members of the Bioethics Commission ............................................................................. viii
Bioethics Commission Staff and Consultants .................................................................... ix
Acknowledgements......................................................................................................................x
E X ECUTIV E SUMM A RY ..................................................................................................... 1
CH A PTER 1: Introduction .................................................................................................... 11

Background and the Promise of Neuroscience ............................................................ 19
About this Report ............................................................................................................... 25
CH A PTER 2: Cognitive Enhancement and Beyond ........................................................ 27
Goals and Purposes of Neural Modification .............................................................. 30
Ethical Analysis .................................................................................................................. 40
Recommendations .............................................................................................................. 45
CH A PTER 3: Capacity and the Consent Process ............................................................. 53
Ethical Analysis ................................................................................................................... 56
History of U.S. Policy Proposals and Recommendations ........................................ 61
Current Regulatory Framework ..................................................................................... 64
Additional Ethical Safeguards ......................................................................................... 65
Gaps in Our Understanding of Consent Capacity and Additional Protections ..... 75
Recommendations .............................................................................................................. 77
CH A PTER 4: Neuroscience and the Legal System .......................................................... 85
Ethical Analysis ................................................................................................................... 88
Current Use of Neuroscience within the Legal System ............................................. 90
The Value of Neuroscience to the Legal System........................................................ 104
Challenges of Applying Neuroscience to the Legal System ................................... 107
Recommendations .............................................................................................................110
CONCLUSION .......................................................................................................................117

Recommendation ...............................................................................................................118
ENDNOTES ........................................................................................................................... 121
A PPENDICES .........................................................................................................................145

Appendix I: History of Major U.S. Policy Proposals and Recommendations
on Consent Capacity in Research ................................................................................. 146
Appendix II: Guest Presenters to the Bioethics Commission Regarding Ethics
and Neuroscience ............................................................................................................. 147
iii

Presidential Commission for the Study of Bioethical Issues

President Barack Obama
The White House
1600 Pennsylvania Avenue, NW
Washington, DC 20500
Dear Mr. President:
On behalf of the Presidential Commission for the Study of Bioethical Issues,
we present to you Gray Matters: Topics at the Intersection of Neuroscience,
Ethics, and Society, the second part of the Bioethics Commission’s response
to your request of July 1, 2013. In its first volume, Gray Matters: Integrative
Approaches for Neuroscience, Ethics, and Society, the Bioethics Commission
analyzed why and how to achieve ethics integration early and explicitly
throughout neuroscience research. In this second and final volume, the
Bioethics Commission broadly considered the ethical and societal implications
of neuroscience research and its applications.
Building on its earlier work, the Bioethics Commission addressed this topic in
nine public meetings, where it heard from experts from myriad disciplines and
perspectives, including neuroscientists, philosophers, educators, ethicists, federal
regulators, public- and private-sector partners involved in the Brain Research
through Advancing Innovative Neurotechnologies (BR AIN) Initiative,
and representatives of affected communities with a stake in the outcomes of
neuroscience research. In addition, the Bioethics Commission solicited public
comment and received more than 30 thoughtful responses.
Contemporary neuroscience offers the opportunity to better understand the
human brain and support the development of more effective diagnostic tools,
treatments, preventions, and cures for neurological disorders and psychiatric
conditions that affect tens of millions of individuals in the United States alone.

1425 New York Avenue, NW, Suite C-100, Washington, DC 20005
Phone 202-233-3960 Fax 202-233-3990 www.bioethics.gov
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This promise—along with the potential to gain a deeper understanding of
our cognition, emotion, imagination, behavior, memory, learning, and social
interactions—has captured the interest of scientists and the public alike. The
Bioethics Commission delved deeply into three important topics that advancing
neuroscience and technology throw into heightened ethical and practical relief:
cognitive enhancement, consent capacity, and neuroscience and the legal system.
This report seeks to clarify for the public the current scientific landscape, clear
a path to productive discourse to navigate difficult issues as they arise, and
identify common ground where it exists. We offer 14 recommendations to
guide the ethical progress of neuroscience research and its applications. Our
recommendations call for attention to fundamental ethical concerns regarding,
for example, justice and stigmatization of groups and individuals; research to
clarify persistent questions and fill gaps in our current state of knowledge;
accurate communication about the ethical and practical implications and
application of neuroscience research results; clarity around legal requirements
and new guidance where needed; and the need to support and advance
innovative multidisciplinary research and scholarship at the critically
important intersection of neuroscience, ethics, and society.
The Bioethics Commission is honored by the trust you have placed in us, and
we are grateful for the opportunity to serve you and the nation in this way.
Sincerely,

Amy Gutmann, Ph.D.
Chair

James W. Wagner, Ph.D.
Vice Chair

1425 New York Avenue, NW, Suite C-100, Washington, DC 20005
Phone 202-233-3960 Fax 202-233-3990 www.bioethics.gov
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THE WHITE HOUSE
WASHINGTON

July 1, 2013
The Honorable Amy Gutmann, Ph.D.
Commission Chair
Presidential Commission for the Study of Bioethical Issues
Washington, D.C. 20005
Dear Dr. Gutmann:
As I noted in my announcement of the Brain Research through Advancing
Innovative Neurotechnologies (BRAIN) Initiative on April 2, 2013, developments
in neuroscience hold great potential to help individuals and society. New
technologies to better visualize the brain and understand how it works promise to
speed the discovery of new ways to treat and prevent brain disorders, including
those caused by disease and traumatic injury, and to shed light on the neural
components of memory and learning, among other benefits.
Advances in neuroscience can also raise ethical and legal issues that require
reflection and
analysis. In keeping with my Administration's strong commitment
to rigorous research ethics in all fields, I want to ensure that researchers maintain
the highest ethical standards as the field of neuroscience continues to progress. As
part of this commitment, we must ensure that neuroscientific investigational
methods, technologies, and protocols are consistent with sound ethical principles
and practices.
Equally important, we should consider the potential implications of the
discoveries that we expect will flow from studies of the brain, and some of the
questions that may be raised by those findings and their applications--questions,
for example, relating to privacy, personal agency, and moral responsibility for
one's actions; questions about stigmatization and
discrimination based on
neurological measures of intelligence or other traits; and questions about the
appropriate use of neuroscience in the criminal-justice system, among others. It
will also be important to consider these types of questions as they relate to different
life stages, from infancy through old age.
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I request that the Presidential Commission for the Study of Bioethical Issues
engage with the scientific community and other stakeholders, including the general
public, to identify proactively a set of core ethical standards-both to guide
neuroscience research and to address some of the ethical dilemmas that may be
raised by the application of neuroscience research findings.
In the course of your deliberations, I encourage you to reach out to a wide
range of constituencies, including scientists, ethicists, legal scholars, and members
of the public, to ensure that your findings and the neuroscience enterprise faithfully
reflect and strengthen our values as a Nation.
Sincerely,
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N

euroscience presents an unparalleled opportunity to gain a deeper
understanding of the human brain and mind, including our cognition,
behavior, memory, learning, mood, and social interactions. It also offers new
opportunities to treat, prevent, and possibly cure neurological disorders that
constitute an immense public health burden worldwide.

In 2013, President Obama announced the federal Brain Research through
Advancing Innovative Neurotechnologies (BRAIN) Initiative, and charged
the Presidential Commission for the Study of Bioethical Issues (Bioethics
Commission) to examine ethical considerations related to both the conduct of
neuroscience research and the application of neuroscience research findings.
The Bioethics Commission addressed the President’s charge in two parts. In its
first volume on neuroscience and ethics, Gray Matters: Integrative Approaches
for Neuroscience, Ethics, and Society, the Bioethics Commission emphasized
the importance of integrating ethics and neuroscience throughout the research
endeavor.1 This second volume, Gray Matters: Topics at the Intersection of
Neuroscience, Ethics, and Society, takes an in-depth look at three topics at the
intersection of neuroscience and society that have captured the public’s attention.
The Bioethics Commission found widespread agreement that contemporary
neuroscience holds great promise for relieving human suffering from a number
of devastating neurological disorders. Less agreement exists on multiple
other topics, and the Bioethics Commission focused on three cauldrons of
controversy—cognitive enhancement, consent capacity, and neuroscience
and the legal system. These topics illustrate the ethical tensions and societal
implications of advancing neuroscience and technology, and bring into
heightened relief many important ethical considerations.
The Bioethics Commission seeks to clarify for the public the scientific
landscape, identify common ground for productive discourse surrounding
these topics, and recommend an ethical path forward to support the progress
of neuroscience research.
Cognitive Enhancement and Beyond
In this report, the Bioethics Commission expanded the conversation beyond
the ongoing cognitive enhancement debate to include other forms of neural
modification. First, it considered not only novel neurotechnologies, but also
2
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methods, behaviors, and conditions that alter the brain and nervous system.
Second, it expanded the discussion beyond use of products and methods that
enhance cognition to include those that alter the brain or nervous system in a
wide range of ways, such as altering motor function.
Neural modification can serve at least three purposes, to (1) maintain or
improve neural health and cognitive function within typical or statistically
normal ranges; (2) treat disease, deficiency, injury, impairment, or disorder
(referred to as “neurological disorders”) to achieve or restore typical or
statistically normal functioning; and (3) expand or augment function above
typical or statistically normal ranges. In delineating these neural modification
objectives, the Bioethics Commission is mindful that they are not always
sharply distinguishable.
Altering the brain and nervous system is not inherently ethical or unethical.
Ethical assessment of neural modification requires consideration of who
is choosing the modifier, what is being chosen, what its purposes are, who
stands to benefit, and who might be harmed. Members of the public must be
well-informed to make educated, practical decisions about personal health and
wellbeing, and participate in collective deliberation and decision making about
societal applications of neural modifiers.
Several well-known lifestyle interventions, such as adequate sleep, exercise,
and nutrition, are associated with improved neural function. Similarly,
public health interventions, such as lead paint abatement, can help prevent
the negative impact of environmental exposures on neural development and
function.2 These behaviors and conditions can maintain and improve neural
health and might be safer and more effective than those offered by novel neural
modifiers, some of which might have minimal benefits and uncertain risks.3

Recommendation 1: Prioritize Existing Strategies to Maintain and
Improve Neural Health
In addition to developing new drugs and devices to maintain and improve
neural health, funders should prioritize and support research on existing,
low-technology strategies, such as healthy diet, adequate exercise and sleep,
lead paint abatement, high-quality educational opportunities, and toxin-free
workplaces and housing.
3
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Existing treatments for neurological disorders are valuable and can be improved.
Emerging neural modification interventions will help reduce the individual
and societal burden of neurological disorders. Safe and effective treatments can
improve the lives of millions of individuals living with such conditions.

Recommendation 2: Prioritize Treatment of Neurological Disorders
Funders should prioritize research to treat neurological disorders to improve
health and alleviate suffering. This research should consider individual,
familial, and public health burdens as well as potential risks, benefits, and
long-term effects of specific interventions.
Although the Bioethics Commission recognizes the need to prioritize the study
of both traditional and novel interventions for the prevention and treatment of
neurologic disorders, it nonetheless also supports research to better characterize
and understand novel neural modification techniques to augment or enhance
neural function. Limited, inconclusive evidence exists for the benefits and
risks of stimulant drugs and brain stimulation methods as neural enhancers.4
In addition, few data are available on the prevalence of the use of neural
modification interventions for cognitive enhancement purposes.

Recommendation 3: Study Novel Neural Modifiers to Augment or
Enhance Neural Function
Funders should support research on the prevalence, benefits, and risks of
novel neural modifiers to guide the ethical use of interventions to augment or
enhance neural function.
If safe and effective novel forms of cognitive enhancement become available,
they will present an opportunity to insist on a distribution that is fair and
just. While not eliminating all other less tractable forms of injustice in the
distribution of neural health and wellbeing, it is possible to ensure that any new
forms of safe and beneficial neural modification do not worsen those injustices.
Limiting access to effective enhancement interventions to those who already
enjoy greater access to other social goods would be unjust. It also might deprive
society of other benefits of more widespread enhancement that increase as
more individuals have access to the intervention.5 In addition, more widespread
enhancement might help to close some gaps in opportunity that are related to
neural function, such as educational attainment or employment.
4
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Recommendation 4: Ensure Equitable Access to Novel Neural Modifiers
to Augment or Enhance Neural Function
Policymakers and other stakeholders should ensure that access to beneficial,
safe, effective, and morally acceptable novel neural modifiers to augment or
enhance neural function is equitable so as not to compound or exacerbate
social and economic inequities.
Clinicians often receive requests to prescribe medications for cognitive
enhancement, and they must decide whether to prescribe the medication to
particular patients. 6 These decisions are more ethically complex with regard
to children, because children lack legal and ethical consent capacity and are
vulnerable to coercion.7 Other stakeholders also would benefit from education
and guidance on neural modification interventions. These stakeholders include
employers, parents, educators, and professional organizations in fields such as
aviation, medicine, and the military, among others, that are associated with
on-the-job use of brain and nervous system enhancement interventions.

Recommendation 5: Create Guidance About the Use of Neural Modifiers
Professional organizations and other expert groups should develop guidance
for clinicians, employers, parents, educators, and patients about the use of
neural modifiers and their potential risks and benefits. Medical professional
organizations should develop guidelines to assist clinicians in responding
to requests for prescriptions for interventions to expand or augment neural
function. Clinicians should not prescribe medications that have uncertain
or unproven benefits and risks to augment neural function in children and
adolescents who do not have neurological disorders.
Capacity and the Consent Process
Neuroscientists who conduct research involving human participants
commonly work with populations or individuals whose consent capacity might
be absent, impaired, fluctuating, or in question.8 Understanding, evaluating,
and improving informed consent processes is an ongoing goal of research
ethics. The history of research ethics includes multiple efforts by national-level
advisory bodies to provide guidance for research involving individuals who
might have compromised or impaired consent capacity. This history illustrates
the challenging tension between the need for rigorous research on important
5
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diseases and conditions, and the need to protect individuals who might be
vulnerable because of impaired consent capacity. Federal regulations specific
to research involving individuals with impaired consent capacity have never
been adopted.
Neuroscience research is an important means of promoting progress and
benefiting populations affected by neurological disorders and psychiatric
conditions, including those associated with impaired consent capacity, and
should proceed with adequate ethical safeguards and protections in place.
This dual mission—protection and inclusion to ensure that the benefits of
research are distributed equitably—shapes many core ethical considerations
surrounding capacity, the consent process, and participation in research.

Recommendation 6: Responsibly Include Participants with Impaired
Consent Capacity in Neuroscience Research
Researchers should responsibly include individuals with impaired consent
capacity who stand to benefit from neuroscience research. Participation, with
ethical safeguards in place, can ensure progress aimed at understanding and
ameliorating neurological disorders and psychiatric conditions.
Researchers have made substantial progress in the past decade in characterizing
and understanding consent capacity. However, gaps remain, and further
research can support development of best practices for ethical research
involving participants with impaired consent capacity. Conceptual research on
gaps in our knowledge, including the influence of vulnerability, desperation,
and affective states on decision making, could lead to better protections for all
research participants. Moreover, empirical research evaluating assessment tools
and additional protections for participants with impaired consent capacity can
determine whether they are adequately protective.

Recommendation 7: Support Research on Consent Capacity and Ethical
Protections
Funders should support research to address knowledge gaps about impaired
consent capacity, including the concept of capacity, brain function and
decision-making capacity, current policies and practices, and assessment tools.

6
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Equating certain conditions with impaired consent capacity or making
unfounded assumptions about individual abilities based on diagnoses can
exacerbate or perpetuate stigma. Ethical neuroscience research can foster a
more accurate understanding of neurological disorders and mental illness,
and potentially mitigate stigma. One principal approach to help neuroscience
researchers alleviate stigma is stakeholder engagement.

Recommendation 8: Engage Stakeholders to Address Stigma Associated
with Impaired Consent Capacity
Funders and researchers should engage stakeholders, including members
of affected communities, to build understanding of consent capacity and
associated diagnoses to mitigate the potential for stigma and discrimination.
Including affected individuals (those with impaired consent capacity and
others) in research is vital to fulfill the promise of neuroscience to ameliorate
neurological disorders and psychiatric conditions. The Common Rule—the
regulations supplying standards for the ethical conduct of federally supported
human subjects research—requires informed consent from research
participants or legally authorized representatives (LARs) before research can
proceed.9 Thus, an important step in conducting ethical research involving
individuals with impaired consent capacity is determining who can serve as an
LAR. Federal and state laws lack clarity about how to make this determination.

Recommendation 9: Establish Clear Requirements for Identifying
Legally Authorized Representatives for Research Participation
State legislatures and federal regulatory bodies should establish clear
requirements to identify who can serve as legally authorized representatives
for individuals with impaired consent capacity to support their responsible
inclusion in research.
Neuroscience and the Legal System
Advances in neuroscience offer a better understanding of human behavior,
the potential for improved policymaking, increased accuracy, and decreased
errors in advancing justice. The application of neuroscience to the law also
raises concerns about scientific reliability, misapplication and overreliance on
a developing science, conceptions of free will, mental privacy, and personal
7
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liberty. Although neuroscience might help us achieve more accuracy in decision
making and better policies for trials and sentencing, it does not change the
normative or moral questions that the law seeks to answer. Law is a social
institution, built on norms developed and instituted by society.
Neuroscience has multiple potential applications to the legal system and
already is employed in many relevant contexts. Prosecutors and defense
attorneys use neuroscience evidence in criminal proceedings to support
propositions concerning, for example, competency to stand trial, mitigation
of criminal responsibility, and predicting future dangerousness. Parties also
use neuroscience evidence in the civil context to provide objective evidence of
“invisible” injuries such as toxic exposure, pain, and suffering. Policymakers
have invoked neuroscience to advocate for legislation and reform; scholars have
advocated for use of neuroscience to address biases in legal decision making;
and researchers and even some commercial entities have introduced novel uses
of neuroscience for investigative purposes.
Members of the public, especially ones who will serve as jurors, can benefit
immensely from educational resources that help bring high-level neuroscientific
concepts into lay terms. Individuals expected to use and interpret neuroscience,
including judges and attorneys, can also benefit from greater availability of
basic training that helps ease the interdisciplinary transition of neuroscience
into the legal decision-making process and effectively assess the evidence and
technologies involved in a growing number of legal cases.

Recommendation 10: Expand and Promote Educational Tools to Aid
Understanding and Use of Neuroscience within the Legal System
Government bodies and professional organizations, including legal societies
and nonprofit organizations, should develop, expand, and promote training
resources, primers, and other educational tools that explain the application
of neuroscience to the legal system for distribution to members of the public,
jurors, judges, attorneys, and others.
In addition to the broad educational tools discussed in Recommendation 10,
relevant bodies also should fund and conduct specific research and report
results regarding use of neuroscience evidence in making important legal and
policy decisions. Organizations and government bodies also should publish
8
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reports that address the challenges and limitations of neuroscience’s application
to the legal system.

Recommendation 11: Fund Research on the Intersection of Neuroscience
and the Legal System
Relevant bodies, such as the National Academies of Science, the U.S.
Department of Justice, the National Institute of Justice, and the Social
Security Administration, should support comprehensive studies of the use of
neuroscience in legal decision making and policy development.
Neuroscience can add value to legal decision making and policy development.
To maximize the value that neuroscience has to offer, scientists, the media,
and legal decision makers must avoid hype. When neuroscience evidence that
is unreliable or has not yet been validated and is not ready for application is
introduced into the legal system, justice is threatened. Unrealistically high
expectations for new science and technology can lead to a loss of trust when
those expectations are unmet.10

Recommendation 12: Avoid Hype, Overstatement, and Unfounded
Conclusions
Neuroscientists, attorneys, judges, and members of the media should not
overstate or rely too heavily on equivocal neuroscientific evidence to draw
conclusions about behavior, motivations, intentions, or legal inferences.
As attorneys introduce more neuroscience evidence into the courtroom, and
advocates use neuroscience to influence policy, neuroscientists should engage
with the process, consider potential legal applications of their work, and
seek to engage with legal and policy decision makers to ease the translation.
Neuroscientists can play a principal role in assisting judges and jurors with
determining the appropriate interpretations of neuroscientific evidence.11

Recommendation 13: Participate in Legal Decision-Making Processes
and Policy Development
Neuroscientists should participate in legal decision-making processes and
policy development to ensure the accurate interpretation and communication
of neuroscience information.

9
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Conclusion
In this report, the Bioethics Commission calls for research on a number of
critical topics. Such research requires adequate support, including funding,
personnel, and other resources. As a White House Grand Challenge, the
BR AIN Initiative is uniquely positioned to establish and support efforts
that bring together diverse expertise from neuroscience, ethics, law, policy,
and other disciplines to advance research and education at the intersection of
neuroscience, ethics, and society.

Recommendation 14: Establish and Fund Multidisciplinary Efforts to
Support Neuroscience and Ethics Research and Education
The BRAIN Initiative should establish and fund organized, independent,
multidisciplinary efforts to support neuroscience and ethics research and
education, including the activities recommended in this report.
***
Neuroscience advances have captured the public’s attention and stimulated
scholarly and public debate, fueled by accurate accounts of the science as well
as hyped or misinformed interpretations. Three controversies are some of the
most important and provocative topics at the intersection of neuroscience and
society. Neural modification, including cognitive enhancement, raises questions
about reconciling risks and benefits, ensuring justice, and understanding what
it means to be human. Adequately respecting and protecting individuals with
impaired consent capacity has presented challenges for decades. Advances in
neuroscience and the promise of neuroscience research compel us to reexamine
this area—ensuring that those with impaired consent capacity can participate
in and benefit from ethical research. Application of neuroscience to legal
decision making and policy development offers potential for more accurate
and just outcomes, but also raises concerns about premature use of scientific
information, privacy, and moral responsibility. In this report, the Bioethics
Commission seeks to clarify the scientific landscape, identify common ground,
and recommend ethical paths forward to stimulate and continue critical, wellinformed conversations at the intersection of neuroscience and ethics as the
field continues to advance.
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dvances in contemporary neuroscience research offer the prospect of great
individual and societal benefit. Neuroscience presents an unparalleled
opportunity to gain a deeper understanding of the human brain and mind,
including our cognition, behavior, memory, learning, mood, and social
interactions. It also offers new opportunities to treat, prevent, and possibly
cure neurological disorders that constitute an immense public health burden
worldwide. In 2013, President Obama announced the federal Brain Research
through Advancing Innovative Neurotechnologies (BR AIN) Initiative,
harnessing a diverse array of experts to pursue discoveries that will have a
“lasting positive impact on lives, the economy, and our national security.”12
The President charged the Presidential Commission for the Study of
Bioethical Issues (Bioethics Commission) to examine ethical considerations
related to both the conduct of neuroscience research and the application of
neuroscience research findings.
The Bioethics Commission addressed the President’s charge in two parts.
In its first volume on neuroscience and ethics, Gray Matters: Integrative
Approaches for Neuroscience, Ethics, and Society (Gray Matters, Vol. 1), the
Bioethics Commission emphasized the importance of integrating ethics and
neuroscience throughout the research endeavor.13 This second volume, Gray
Matters: Topics at the Intersection of Neuroscience, Ethics, and Society (Gray
Matters, Vol. 2), takes an in-depth look at three particularly controversial
topics at the intersection of neuroscience and society that have captured the
public’s attention.
After engaging experts and reviewing public comments, the Bioethics
Commission found widespread agreement that contemporary neuroscience
holds great promise for relieving human suffering from numerous devastating
neurological disorders. Less agreement exists on multiple other topics, and the
Bioethics Commission resolved to focus its second Gray Matters volume on
three cauldrons of controversy—cognitive enhancement, consent capacity,
and neuroscience and the legal system. These three topics illustrate the ethical
tensions and societal implications of advancing neuroscience and technology,
and bring into heightened relief many important ethical considerations.
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These controversial topics sit at the epicenter of both scholarly debate and public
dialogue in popular media about the reach and impact of neuroscience.14 Alongside
well-informed and well-intentioned voices, hyperbole and misinformation
permeate the conversation—this exaggeration can lead to undue excitement and
attention, commonly referred to as “hype.” Overstated interpretation of research
results and expectations can mislead the public, misdirect resources, and instill
misplaced fears. In this report, the Bioethics Commission aims to clear a path for
productive discourse and the ethical progress of neuroscience research—progress
that is crucial to alleviating serious medical conditions and bettering society in
numerous other ways. Drawing from its collective expertise and crucial role as
public educator, the Bioethics Commission offers this report to clarify for the
public the scientific landscape, identify common ground, and recommend ethical
paths forward on these topics.

Cognitive Enhancement and Beyond
In universities and colleges, doctors’ offices, secondary schools, professional
societies, and popular newspapers and blogs, scholars, professionals,
caregivers, and others actively debate the use of novel neuroscience products
and other methods to enhance cognition. In this report, the Bioethics
Commission clarifies and expands the conversation beyond the common
cognitive enhancement debate. First, this report considers not only novel
neurotechnologies, but also methods, behaviors, and conditions that alter the
brain and nervous system. Second, the discussion moves beyond the use of
products and methods that enhance cognition to include those that alter the
brain or nervous system in wide-ranging ways, such as altering motor function.
The definition of enhancement and the distinction between enhancement and
other forms of neural modification are at the center of this debate. For example,
The Neuroethics Blog hosted by the Center for Ethics in the Neuroethics
Program at Emory University (Atlanta, Georgia) regularly posts brief pieces
covering topics at the intersection of neuroscience and ethics. A 2014 post
outlined the difficulty in defining “normal” and distinguishing treatment and
enhancement.15 Another post questioned whether diminishment of certain
capabilities can be considered a form of enhancement.16
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Journalists also have reported on other ethical aspects of cognitive
enhancement. For example, news stories have raised questions about both
ethical and scientific controversy surrounding cognitive enhancement,
including whether the wakefulness-promoting drug modafinil (Provigil®)
boosts cognition, whether transcranial direct current stimulators can or should
be regulated by the U.S. Food and Drug Administration (FDA), whether it is
ethically permissible to erase bad memories, and whether brain augmentation
is ethically justifiable.17
Scholars and the public also express concern over the use of direct-to-consumer
(DTC) neuroscience products purported to enhance cognition. A 2014
consensus statement issued by a consortium of scientists rejects the claim that
currently marketed brain games reduce or reverse cognitive decline, and several
media outlets reported on the consensus.18 In addition, a report on one DTC
neuroscience company’s announcement that it would allow researchers access
to its vast repository of data collected from user play of its brain training games
included skepticism about the accuracy of the data and possible inadequacy of
privacy protections.19
Several stakeholders, including national and international leaders in
neuroscience and ethics, urged the Bioethics Commission to consider cognitive
enhancement and related topics. For example, the International Neuroethics
Society considers human enhancement to be one of the most important ethical
considerations related to neuroscience, focusing its comments to the Bioethics
Commission on justice concerns, product safety and effectiveness, potential
impact of DTC products, and implications for use of neural modifiers with
healthy children and adolescents.20 Against a background of strongly held and
often opposing views, cognitive enhancement and neural modification are ripe
for the Bioethics Commission to consider.
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ETHICS INTEGRATION AND MITIGATING HYPE
Contemporary neuroscience offers great promise for attaining a deeper understanding of the
human brain and alleviating the burden of neurological disorders, but overstatement and hype
persist. Neuroscientists, members of the media who report on neuroscience advances, and
others sometimes make claims that can be false, misleading, distorted, or exaggerated.
For example, the New York Times Magazine published an article in January 2015 about a
researcher attempting to map all of the neural connections in the brain. The magazine’s
cover depicts the words “This Is Your Brain” in letters formed by illustrated neurons.
Prominent captions on the magazine’s cover and article cover page suggest that we could
learn “everything” about ourselves through such a map, and ask, “If he succeeds, could we
live forever as data?”
Less prominently, in its final paragraphs, the article presents critiques from scientists who
argue that brain mapping would be “absolutely necessary but completely insufficient” to
fully understand the human brain.
In Gray Matters, Vol. 1, the Bioethics Commission emphasized the importance of integrating
ethics and neuroscience throughout the research endeavor, in part by integrating the
perspectives of philosophers, social scientists, and others into the research process.
An integrated perspective on the research described in this article might point out that
even a complete map of the human brain would not fully inform our understanding of
consciousness and the self. Articles that feature attention-grabbing headlines, but lack
complete and balanced perspectives, serve to inform and excite the public about important
neuroscience research, but run the risk of distorting and exaggerating its actual potential.
Sources: Cook, G. (2015, January 11). Mind Games. New York Times Magazine, pp. 27-31, 50; Presidential
Commission for the Study of Bioethical Issues (PCSBI). (2014, May). Gray Matters: Integrative Approaches for
Neuroscience, Ethics, and Society. Washington, DC: PCSBI.

Capacity and the Consent Process
The burden of neurological disorders, mental illnesses, brain and nervous
system injuries, and age-related cognitive decline is enormous. Progressing
through human life without being affected by a decline in brain or nervous
system function or needing to care for an affected loved one is likely
impossible. Neuroscience offers great promise to reduce this burden and
potentially find ways to prevent, treat, and cure many brain-related disorders
and injuries. Clinical research involving affected populations is necessary to
achieve this worthy goal. Managing a robust informed consent process with
individuals who might have impaired consent capacity is especially pertinent
in contemporary neuroscience. Impaired consent capacity is a hotly debated
topic in research ethics, yet regulations, guidance, and research practices have
remained essentially unchanged for decades. The Bioethics Commission is
poised to move the conversation forward.
15
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Although members of the public might not explicitly consider the topic of
consent capacity, they are deeply affected by it. Even the healthy among us
might one day benefit from interventions that preserve life or neurological
function, borne from the fruits of neuroscience research that requires
enrollment of individuals with impaired consent capacity. The popular media
reported on some of the scholarly debate around this topic. For example, media
sources reported on the FDA’s informed consent draft guidance, released
in 2014, acknowledging that it addresses individuals “with diminished or
fluctuating consent capacity.”21 Others criticized the FDA’s position on legally
authorized representatives in light of a dearth of state laws indicating who can
legally serve as a representative in research.22 A 2014 post on The Neuroethics
Blog considers the elements of ethical informed consent from individuals who
might have impaired consent capacity in situations when the investigator
stands to gain financially but the research participant will not benefit from
the research.23
Several stakeholders urged the Bioethics Commission to weigh in on the
consent capacity discussion. For example, Public Responsibility in Medicine
and Research (PRIM&R) identified numerous reports and recommendations
from national bodies on consent capacity, inquired as to why many of those
recommendations have not been implemented, and urged consistency in
the field. 24 Given the ongoing challenge to respect and adequately protect
those with impaired consent capacity—who stand to gain the most, but
who also would shoulder much of the burden of research—and the potential
for contemporary neuroscience to help guide ethical policies, the Bioethics
Commission addresses the topic in this report.

Neuroscience and the Legal System
The fruits of neuroscience research are applied in a variety of contexts,
increasingly extending beyond the laboratory, from clinical translation to
development of DTC products. Use of neuroscience in legal decision making
and policy development is a controversial matter that has captured the public’s
attention. Application of neuroscience to the legal system ranges from using
evidence about the development of adolescent brains to prevent a teenager from
receiving the death penalty, to using imaging technology to persuade a jury
that a defendant might not be capable of the moral responsibility required for
conviction of a crime.
16
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Use of neuroscience within the legal system raises fundamental questions
about how to determine when scientific findings are ready for public use, and
how to ensure that scientific experts who testify and play a role in determining
the fate of defendants are reliable and their conclusions sound. Such use
of neuroscience raises questions about moral responsibility and biological
determinism—whether our brains cause us to act badly and, if so, whether we
can or should be held responsible for these actions.
The popular media have brought these questions to the public’s attention. The
Public Broadcasting Service television series Brains on Trial features actor Alan
Alda asking various experts if, and how, neuroscience research might be used
in court, and whether scientific advances might challenge traditional notions
of moral responsibility. 25 Media articles include discussion about whether
neuroscience can prove or disprove that we have free will, and how that might
affect our notion of criminal responsibility. 26 A 2014 article discusses how
neuroscience evidence increasingly might play a role in decisions about whether
one is competent to stand trial, or whether one should be spared a particular
punishment because of a brain abnormality.27 NBC News reported on a new
technique that uses brain waves to detect whether individuals recognize certain
objects, people, or places that they have personally experienced.28 This test
might never make it to U.S. courts, but some law enforcement experts are
calling for its increased use as an investigatory tool.29
In his charge to the Bioethics Commission, President Obama asked specifically
that we address the use of neuroscience in the criminal justice system.30 In
addition, the Bioethics Commission received several public comments from
key stakeholders recommending consideration of this topic. For example, the
MacArthur Foundation Research Network on Law and Neuroscience sought
consideration of the admissibility and weight of neuroscientific evidence
in the courtroom, and its application to legal questions about lying and
memory, prediction of future criminal behavior, and adolescent conviction
and sentencing.31 The application of neuroscience to the legal system and its
potential to alter how we understand free will and blameworthiness are topics
of both excitement and concern. The Bioethics Commission includes the
topic in this report to examine ethical questions about the use of neuroscience
within the legal system and how it can inform our fundamental conception of
moral responsibility.
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SELECTED REPORTS ON NEUROSCIENCE, ETHICS, AND SOCIETY
The President’s Council on Bioethics’ 2003 report Beyond Therapy: Biotechnology and
the Pursuit of Happiness reflected on ethical and societal implications of using emerging
biotechnologies for modifying behavior, slowing age-related decline, and altering
emotions, among others.
The National Research Council’s 2008 report Emerging Cognitive Neuroscience and
Related Technologies explored neuroscience research areas that might have implications
for U.S. national security, including advances in measuring individuals’ mental states and
intentions, and development of drugs or technologies that can alter human abilities.
The National Research Council’s 2009 report Opportunities in Neuroscience for Future
Army Applications focused on research and initiatives that might improve the cognitive and
behavioral performance of soldiers.
The United Kingdom’s Royal Society released four Brain Waves reports in 2011 and 2012
that reviewed neuroscience and neurotechnology developments and their translation into
useful applications, the effect of neuroscience advances on education and lifelong learning,
potential military and law enforcement applications arising from neuroscience, and
neuroscience’s increasing relevance to the law.
The Nuffield Council on Bioethics’ 2013 report Novel Neurotechnologies: Intervening in the
Brain considered the potential benefits and harms of novel neurotechnologies and outlined
an ethical framework to guide their future development, regulation, use, and promotion.
Singapore’s Bioethics Advisory Committee (BAC) is considering current and developing
neuroscience research and its ethical, legal, and societal implications. BAC expects to
release its final report and recommendations in the near future.
Sources: The President’s Council on Bioethics. (2003, October). Beyond Therapy: Biotechnology and the Pursuit
of Happiness. Washington, DC: The President’s Council on Bioethics. Retrieved February 2, 2015 from https://
bioethicsarchive.georgetown.edu/pcbe/reports/beyondtherapy/index.html; Committee on Military and Intelligence
Methodology for Emergent Neurophysiological and Cognitive/Neural Research in the Next Two Decades, National
Research Council. (2008). Emerging Cognitive Neuroscience and Related Technologies. Washington, DC: The
National Academies Press. Retrieved February 2, 2015 from http://www.nap.edu/catalog/12177/emergingcognitive-neuroscience-and-related-technologies; Committee on Opportunities in Neuroscience for Future Army
Applications, National Research Council. (2009). Opportunities in Neuroscience for Future Army Applications.
Washington, DC: The National Academies Press. Retrieved February 2, 2015 from http://www.nap.edu/
catalog/12500/opportunities-in-neuroscience-for-future-army-applications; The Royal Society. (2011, January).
Brain Waves Module 1: Neuroscience, Society, and Policy. London, UK: The Royal Society. Retrieved February 2,
2015 from https://royalsociety.org/policy/projects/brain-waves/society-policy/; The Royal Society. (2011, February).
Brain Waves Module 2: Neuroscience: Implications for Education and Lifelong Learning. London, UK: The Royal
Society. Retrieved February 2, 2015 from https://royalsociety.org/policy/projects/brain-waves/education-lifelonglearning/; The Royal Society. (2012, February). Brain Waves Module 3: Neuroscience, Conflict, and Security. London,
UK: The Royal Society. Retrieved February 2, 2015 from https://royalsociety.org/policy/projects/brain-waves/
conflict-security/; The Royal Society. (2011, December). Brain Waves Module 4: Neuroscience and the Law. London,
UK: The Royal Society. Retrieved February 2, 2015 from https://royalsociety.org/policy/projects/brain-waves/
responsibility-law/; Nuffield Council on Bioethics. (2013, June). Novel Neurotechnologies: Intervening in the Brain.
London, UK: Nuffield Council on Bioethics. Retrieved February 2, 2015 from http://nuffieldbioethics.org/project/
neurotechnology/; Bioethics Advisory Committee Singapore. (2014). Ethics Guidelines for Human Biomedical
Research – Neuroethics [Webpage]. Retrieved February 2, 2015 from http://www.bioethics-singapore.org/index/
activities/current-projects.html.
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Background and the Promise of Neuroscience
The human nervous system is an exceptionally intricate structure that regulates
every organ and tissue of the body. It enables countless automatic functions that
we share with other living
creatures, including lifesustaining bodily activities,
locomotion, and perception
of the environment. In
addition, it is the locus
of more complex human
attributes of language,
empathy, judgment, and
mood. Philosophers,
s c i e nt i s t s , a n d o t h e r
thoughtful human beings
have sought to understand
the brain and the basis of
consciousness, cognition,
and volition for centuries.
NEURONS IN THE BRAIN
Weighing approximately 3
pounds, the human brain
comprises 100 billion neurons
and over 60,000 miles of
connections that facilitate
Neurons in the brain. Inset: A synapse. NIH MEDICAL ARTS
information transmission.
A typical neuron links with
several thousand others, resulting in 100 trillion synaptic connections, and allowing for
more computing power than any machine. Other cells in the brain provide structure and
control the environment necessary for optimal brain function, defend against infection,
and support tissue remodeling and repair. Electrical signals are passed between neurons
through molecules called neurotransmitters. More than 100 neurotransmitters exist, and
most drugs that affect brain function work by altering their levels or function.
Sources: Swaab, D.F. (2010). Developments in Neuroscience. In J.J. Giordano and B. Gordjin (Eds.). Scientific and
Philosophical Perspectives in Neuroethics (pp. 1-36). New York, NY: Cambridge University Press, p. 3; Verkhratsky,
A., and A. Butt. (2013). Glial Physiology and Pathophysiology. West Sussex, UK: Blackwell Publishing; Purves, D., et
al. (Eds.). (2001). Neuroscience, Second Edition. Sunderland, MA: Sinauer Associates.
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The Promise of Neuroscience Research
One of the greatest illustrations of the promise of neuroscience—and a
priority for many who study it—is its ability to better the human condition
and alleviate suffering. In the original charge to the newly formed National
Institutes of Health (NIH) in 1952, Congress defined the purpose of
publicly funded biomedical research as follows: “[T]o help provide the
practicing physicians of this nation—and of the world—with better means
for ameliorating physical suffering and emotional imbalance, for prolonging
human life, and for making all the years of that span more useful both to the
individual and to society.”32
These founding principles are central to neuroscience. Our nervous system
determines our capacity to cope with suffering; adapt to adverse conditions;
regulate stress, disappointment, and loss; remember past events; plan for the
future; and improve the lives of our loved ones. Neurological disorders also are
a substantial source of morbidity and mortality. The impact of neurological
disorders and psychiatric conditions can be quantified in disability-adjusted
life years (DALYs), which account for years lost to disability and premature
death (Table 1). They are common and costly and often have devastating
impact. More than one billion individuals globally, and millions in the United
States, suffer from neurological disorders, with estimated health system and
lost productivity costs of over 760 billion dollars a year in the United States
alone.33 Furthermore, as our population ages, the prevalence of age-related
neurologic disorders, including neurodegenerative diseases, such as Alzheimer’s
disease and Parkinson’s disease, will increase.34
Historically, clinicians struggled to diagnose and treat neurological
disorders. Before the late 1970s, clinical neuroscience focused on relating a
patient’s symptoms with tissue changes observed at autopsy.35 As diagnosis
of neurological problems improved, their future course could be predicted
with varying degrees of accuracy, but in most cases, clinicians were unable to
intervene in any meaningful way.36
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Table 1: Global disability-adjusted life years (DALYs) and number of annual deaths for
selected neurological disorders and psychiatric conditions in 2010
Disorder

DALYs†

Deaths‡

Low back and neck pain

116,704,000

–

Cerebrovascular diseases (stroke)

102,232,000

5,874,200

Epilepsy

17,429,000

177,600

Multiple sclerosis

1,075,000

18,200

Alzheimer’s disease and other dementias

11,349,000

485,700

Parkinson’s disease

1,918,000

111,100

Schizophrenia

14,999,000

19,800

Depression

74,264,000

–

Alcohol use disorders

17,644,000

111,100

Drug use disorders

19,994,000

77,600

% of total for 10 selected neurological disorders and psychiatric
conditions

15.2%*

13.0%§

Sources: †Murray, C.J.L., et al. (2012). Disability-adjusted life years (DALYs) for 291 diseases and injuries in 21 regions,
1990–2010: A systematic analysis for the Global Burden of Disease Study 2010. The Lancet, 380(9859), 2197-2223;
‡
Lozano, R., et al. (2012). Global and regional mortality from 235 causes of death for 20 age groups in 1990 and 2010:
A systematic analysis for the Global Burden of Disease Study 2010. The Lancet, 380(9859), 2095-2128.
*DALYs from 10 selected conditions divided by DALYs from 291 conditions studied; §deaths from 10 selected conditions
divided by deaths from 235 causes.

Advances in neuroscience over recent decades led to development of treatments
for certain debilitating neurological disorders. For example, multiple sclerosis,
the most common cause of nontraumatic neurological impairment among
young and working-age adults, was previously untreatable, and the vast
majority of affected individuals developed irreversible neurological disability.37
Over the past two decades, research has yielded more than 10 FDA-approved
therapies, dramatically improving the outlook for affected individuals.38
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Traumatic brain injury (TBI), a disruption of normal brain function caused
by impact from an external force, is the world’s leading cause of death and
disability among children and young adults. 39 Ongoing clinical trials are
testing different strategies to intervene during the acute phase of TBI. 40
Harnessing novel neurotechnologies, including electrical stimulation and
neuroimaging techniques, might provide new or improved ways to diagnose
and treat TBI.41 Additionally, advances in neuroimaging might aid in assessing
awareness among individuals in a minimally conscious state caused by
brain injury.42
An estimated 50 million individuals worldwide have epilepsy, a neurological
disorder that is a major cause of morbidity and mortality and can lead to
stigmatization.43 Contemporary neuroscience led to development of several
dozen effective drugs to treat epilepsy. In certain cases, neuroimaging that
measures electrical activity of specific brain regions enables clinicians to identify
culprit areas of the brain, potentially leading to new treatment options.44
Many neurodegenerative diseases—including Alzheimer’s disease, Parkinson’s
disease, amyotrophic lateral sclerosis (Lou Gehrig’s disease), chronic traumatic
encephalopathy (resulting from repeated brain trauma), and Huntington’s
disease, among others—are associated with accumulation of clumped proteins
in degenerating nerve cells.45 Evidence indicates that misfolding of culprit
proteins into incorrect shapes might be responsible for the degenerative process
in each disease.46 This misfolding might be genetic or triggered by injury, such
as by trauma or infection. Measuring and imaging these abnormal proteins
directly and noninvasively in patients is now becoming possible. These
advances create a remarkable opportunity to develop effective therapies for
neurodegenerative diseases and to monitor their effectiveness in the living brain.
Technological developments in neuroscience offer new hope for individuals with
debilitating neurological disorders. For example, deep brain stimulation (DBS)
can enable motor function by eliminating disabling tremors, improving the lives
of many thousands of individuals with Parkinson’s disease.47 In addition, DBS
offers promise for other disorders, including psychiatric conditions.48
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DEEP BRAIN STIMULATION
Deep brain stimulation (DBS) is a
surgical intervention that delivers
rapidly fluctuating electric current
to deep brain structures. The exact
mechanism of DBS action is unknown,
but it remains a viable treatment option
for certain disorders.
DBS is approved by the U.S. Food
and Drug Administration for treating
Parkinson’s disease, other movement
disorders, and treatment-resistant
obsessive-compulsive disorder. Research
Diagram of Implanted DBS Apparatus from: National
indicates that DBS might be effective
Institute of Mental Health, National Institutes of Health,
in treating neurological disorders and
Department of Health and Human Services.
psychiatric conditions, such as depression,
epilepsy, and chronic pain. DBS also has potential to alter individuals’ behavior. Because of
the invasive nature of the procedure, clinicians and patients consider DBS only after failure of
nonsurgical interventions.
Sources: Perlmutter, J.S., and J.W. Mink. (2006). Deep brain stimulation. Annual Review of Neuroscience, 29,
229-257; Kern, D.S., and R. Kumar. (2007). Deep brain stimulation. The Neurologist, 13(5), 237-252; Shah, R.S.,
et al. (2010). Deep brain stimulation: Technology at the cutting edge. Journal of Clinical Neurology, 6(4), 167-182;
Chen, X.L., et al. (2013). Deep brain stimulation. Interventional Neurology, 1(3-4), 200-212; Murrow, R.W. (2014).
Penfield’s prediction: A mechanism for deep brain stimulation. Frontiers in Neurology, 5(213), 1-8.

In recent years the practice of neuroscience has improved and changed
dramatically, fueled by a proliferation of enabling technologies that are
transforming our understanding of brain function in health and disease.
These technologies include neuroimaging, molecular and cellular neuroscience,
medicinal chemistry, and bioinformatics, among others. Sophisticated
techniques and technologies have improved prospects in diagnosis, prevention,
and treatment of neurological disorders and psychiatric conditions. They have
also been central to contributing to a deeper understanding of the human
brain, consciousness, behaviors, motivations, intentions, and our sense of self.
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RECENT ADVANCES IN NEUROSCIENCE
In 2013, scientists developed a method to preserve the integrity of biological tissue while
improving its visibility under the microscope. The method replaces dense, irregularly
arranged lipid molecules present in normal biological tissue with a hydrogel that allows
light and other molecules to pass through easily. The resulting tissue-hydrogel hybrid is
transparent, facilitating visualization of large networks of neurons and their connections in
the whole, intact brain.
In 2012 and 2013, two teams of scientists demonstrated methods to create a false memory
association in mice. Using different techniques and tools, both teams of researchers
activated neurons that corresponded to the memory of a foot shock. The scientists were
able to reinstate the fear of a foot shock even if the mouse was not placed in the original
context in which the foot shock occurred.
In 2011, scientists developed a decoder able to identify and reconstruct moving images
viewed by a human participant. Researchers first presented participants with a movie clip
and simultaneously measured their brain activity through functional magnetic resonance
imaging (fMRI). The decoder, a model of the brain’s visual system, used fMRI data from
each individual to produce a primitive reconstruction of the movies seen by the participant.
Sources: Chung, K., et al. (2013). Structural and molecular interrogation of intact biological systems. Nature,
497(7449), 332-337; Garner, A.R., et al. (2012). Generation of a synthetic memory trace. Science, 335(6075), 15131516; Liu, X., et al. (2012). Optogenetic stimulation of a hippocampal engram activates fear memory recall. Nature,
484(7394), 381-385; Ramirez, S., et al. (2013). Creating a false memory in the hippocampus. Science, 341(6144),
387-391; Nishimoto, S., et al. (2011). Reconstructing visual experiences from brain activity evoked by natural
movies. Current Biology, 21(19), 1641-1646.

The BRAIN Initiative
The BRAIN Initiative, a White House Grand Challenge, represents substantial
federal investment in neuroscience research and a unique opportunity to
advance the fruits of neuroscience and its potential to improve human health.
The BRAIN Initiative supports public and private research to develop tools
and technologies to understand the human brain. Advances in the ability to
map the anatomy and activity of neurons and their connections in different
regions in the brain create an opportunity to decipher how groups of neurons
and their connections function normally and in disease states. These networks
are critical to understanding neurodegenerative disorders. Additional
potential exists to understand psychiatric conditions, including depression,
schizophrenia, anxiety, post-traumatic stress disorder (PTSD), and addiction,
among others. Understanding networks of neurons to decipher the signature
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causes of these disorders can help scientists develop more effective diagnostic
tools, treatments, prevention, and cures.
Contemporary neuroscience is a rapidly growing, multidisciplinary field, and
neuroscientists come from varied academic backgrounds and subfields. Even in
such a vast and varied field, we can agree on the value of both the intermediate
goal of advancing human knowledge through neuroscience research and the
ultimate goal of alleviating human suffering and ameliorating neurological
disorders that burden individuals. The BR AIN Initiative, pursued with
acumen, persistence, and adequate funding for multidisciplinary teams of
researchers, has the potential to help us realize the promise of neuroscience.
It supports the development of innovative technologies to improve our
understanding of brain function with the ultimate goal to better characterize
and treat neurological disorders, including Alzheimer’s and Parkinson’s
diseases, depression, PTSD, and TBI. 49 Although more than innovative
technology alone is needed to realize the ultimate goal of the BR AIN
Initiative, knowledge gained through the use of these new technologies could
be key to many diagnostic tools, treatments, preventions, and cures for these
and other debilitating neurological disorders.

About this Report
In July 2013, President Obama charged the Bioethics Commission to consider
the ethics of neuroscience research and application of neuroscience research
findings as part of the BR AIN Initiative.50 Gray Matters, Vol. 1, released
in May 2014, describes many options to achieve integration of ethics with
neuroscience research, arguing that a single approach is neither sufficient nor
appropriate for all contexts. Integrating ethics and neuroscience is complex:
it requires understanding and addressing the unique needs and contexts of
individual researchers and institutions. Whatever approach or set of approaches
are chosen to integrate neuroscience and ethics, funding and resources are
required. For example, scholars have engaged in extensive discussion about one
historical model for integration, the NIH’s and U.S. Department of Energy’s
Human Genome Project Ethical, Legal, and Social Implications Research
Program (HGP ELSI Program). They generally agree that the funding
provision for the HGP ELSI Program, which accompanied funds for scientific
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research, was a positive aspect of the program. The Bioethics Commission
agreed and recommended in Gray Matters, Vol. 1 that funding be allocated for
ethics integration in neuroscience.51
This report considers in greater detail some of the ethical and societal
implications of neuroscience research and its varied applications—implications
that integrated ethics and research systems are well-positioned to address.
Through deliberation at seven public meetings since receiving the President’s
charge, in addition to two relevant meetings undertaken as part of earlier work,
and hearing from over 60 experts, the Bioethics Commission identified three
controversial topics that exemplify some of the primary ethical considerations
at the intersection of neuroscience and ethics. In this report, the Bioethics
Commission explores these topics: cognitive enhancement and beyond,
capacity and the consent process, and neuroscience and the legal system.
The following chapters examine these topics, clarify the current state of the
scientific landscape, identify common ground among differing viewpoints,
offer an in-depth analysis of ethical considerations, and make concrete
recommendations for relevant stakeholders.
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cientific investigations of the brain and nervous system point the way to
new techniques and technologies to modify human neural functioning.
Pharmaceuticals, brain stimulation devices, and brain training tools are
just some of the neural modification modalities that are in use, under
study, or anticipated. Scholars debate the meaning of the term “cognitive
enhancement.” Generally, cognitive enhancement describes measures for
expanding or augmenting the human capacity to think, feel, react, and
remember, potentially “beyond the species-typical level or statisticallynormal range of functioning.”52 Some parties in the debate welcome novel
cognitive enhancements as means to human betterment.53 Others reject the
use of biomedical innovations intended to push cognition beyond typical
human functioning as threats to moral agency and dignity.54 What might
happen, scholars ask, to traditional understandings of free will, moral
responsibility, and virtue if science makes significant advances in the ability
to technologically control the mind? In this report, the Bioethics Commission
seeks to engage the public in discussion that centers on this important
cognitive enhancement debate and moves beyond it to assess a wider array of
interventions, technologies, behaviors, and environmental conditions that can
affect the functioning of the human brain and nervous system. We use the
term “neural modifiers” to refer to this wider array of mechanisms of brain
and nervous system change.
Our brains and nervous systems constantly change in response to ordinary
daily environmental stimuli, including education, meditation, physical activity,
sleep, and diet, among others. Neuroscience helps us better understand the
mechanisms of neural change and design novel interventions to alter our brains
and nervous systems for a variety of purposes deemed beneficial. Bold new
life-changing treatments that improve cognitive, nervous system, and motor
function are in use already and more are on the horizon. Researchers seek new
approaches to (1) maintain or improve neural health and cognitive function
within typical or statistically normal ranges; (2) treat disease, deficiency,
injury, impairment, or disorder (referred to as “neurological disorders”) to
achieve or restore typical or statistically normal functioning; and (3) expand or
augment function above typical or statistically normal ranges. In delineating
these neural modification objectives, the Bioethics Commission is mindful
that they are not always sharply distinguishable. Drawing clear lines between
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maintaining or improving function within normal ranges on one hand and
expanding or augmenting on the other, or between treating as therapy on
one hand and expanding or augmenting as enhancement on the other, can
be difficult in both theory and practice. Moreover, it bears special emphasis
that what is “normal” forms a bell-shaped curve that encompasses a range of
individual differences, and ethical analysis should not uncritically embrace
conventional understandings of normal as ideals of healthy bodies and minds.
Our personal, professional, and societal intentions—whether to maintain or
improve, treat, or expand and augment the brain and nervous system—are
subject to moral evaluation, as are our ultimate actions and omissions. Altering
the brain and nervous system is not inherently ethical or unethical. We can
imagine that some neural modifications would violate shared values, whereas
others would not. For example, individuals report feeling comfortable with
the use of neural modifiers for therapeutic purposes, but are less comfortable
about healthy individuals using such products.55 Additionally, although one
might view use of prescription medication as medically necessary to treat posttraumatic stress disorder (PTSD), one also might view the overuse of some of
the same drugs, and the resulting memory alteration, as controversial threats
to personal identity, among other concerns.56
Ethical assessment of neural modification requires consideration of who is
choosing the modifier, what is being chosen, what its purposes are, who stands
to benefit, and who might be harmed. For example, deep brain stimulation
(DBS) is currently used to treat motor disorders, such as Parkinson’s disease,
and is under investigation for certain psychiatric conditions. If demonstrated
to be effective for problems such as depression, addiction, or overeating
associated with obesity, DBS could be ethically acceptable if freely chosen
by a fully informed adult. In contrast, the intervention would be ethically
problematic if a person is coerced into undergoing DBS by a clinician,
researcher, or government authority.57 A pharmacological intervention, such
as modafinil, might be used ethically to treat a disorder of sleep and behavior,
such as narcolepsy, but might be considered ethically problematic when used
recreationally or to further improve a healthy child’s performance in school.58
Interventions that are available to improve the health of everyone might pass
muster, yet those reserved for economically privileged groups would affront
fairness and equity.
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In this time of rapidly advancing neuroscience, members of the public must
be well-informed, both to make educated practical decisions about personal
health and wellbeing, and to participate in collective deliberation and decision
making about societal applications of novel techniques and technologies
relating to the brain and nervous system. The public should be encouraged
and empowered to be ethically thoughtful about where responsibility rests for
behaviors and conditions that adversely affect neural health, wellbeing, and
the capacity for a good life. Society must be prepared to assess novel neural
modifiers as they are developed, to ensure that benefits justify risks, and to
assure that relevant ethical concerns are considered, including freedom from
unwarranted coercion, fair access, and the preservation of moral capacities that
define us as human. The Bioethics Commission seeks in this report to describe
the landscape of neural modification—including but not limited to cognitive
enhancement—dispel common misconceptions, help educate the broader
public, and guide an ethical debate that should be based on reliable empirical
and scientific evidence.

Goals and Purposes of Neural Modification
As scientific knowledge of the human brain and nervous system expands, so too
will our ability to intentionally modify our neural functioning. Interventions
that change neural function exist—and more are anticipated—enabled by
developments in neuroscience related to memory, learning, intelligence,
cognition, and motor and sensory function. As outlined above, goals and
purposes of neural modification include: (1) maintaining or improving neural
health and cognitive function within the range of typical or statistically normal
human functioning, (2) treating neurological disorders, and (3) expanding
or augmenting neural function. Against a background of neuroscientific
discovery, neural modification with these objectives has emerged as a principal
topic for bioethics to consider.59 Neural modification approaches that go
beyond ordinary, low-technology activities into the realm of pharmaceuticals
and invasive surgery are of greatest ethical concern due to their heightened
potential risk, and possibility for more drastic or irreversible change. We are less
concerned about caffeinated coffee, healthy sleep habits, and good nutrition,
for example, than we are about use of stimulant drugs and DBS implantation,
especially where the intervention serves purposes other than maintaining or
improving health or therapeutic treatment of neurological disorders.
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Maintaining or Improving Neural Health and Cognitive Function
Maintaining or improving neural health and cognitive function within typical
or statistically normal ranges is often a primary goal of modifying the brain
and nervous system (Figure 1). Interventions and methods that improve
individual and public health and social and environmental conditions can
promote and maintain brain and nervous system function. 60 Many ordinary
daily activities can qualify as neural modifiers, and many are presumed ethical
because they seem natural and safe, and contribute to a good life in the
modern world. For example, good nutrition is essential for optimal cognitive
function, and many commentators focus on the role of specific nutrients, such
as omega-3 fatty acids, in developing cognitive function.61 Although the effect
of omega-3 fatty acids on cognitive development is debated, some evidence
indicates that supplementing this nutrient among selected populations, such
as infants, might be beneficial for several measures of cognitive development.62

POPULATION PERCENTAGE

Figure 1: Maintaining or Improving Neural Health and Cognitive Function within Typical or
Statistically Normal Ranges

A

Below

B

Average

Above

STATISTICALLY NORMAL RANGE OF COGNITIVE FUNCTION

A) An individual with low (but statistically normal) cognitive function uses a neural modifier to improve cognition.
B) An individual takes a dietary supplement to maintain healthy cognitive function.
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Modification of other health behaviors, such as sleep and exercise, also can
contribute to maintaining cognitive function. Public health interventions, such
as lead abatement programs, can remove impediments to optimal cognitive
functioning on the population level as well. 63
At the individual level, activities such as getting a full night’s sleep, exercising,
and maintaining a nutritious diet contribute to brain health and function.
Core literacy and numeracy skills and devices, such as computers, calculators,
and smartphones, increase our ability to access and process information,
concentrate on or attend to information, and communicate with others. Even
the caffeine in morning coffee and afternoon tea might qualify as neural
modification for the boost to alertness they provide. A cleaner and more
pollution- and toxin-free natural environment, along with healthy residential
living and working conditions, can contribute to sound neural function.
Achieving some of these improved conditions for all comes with a considerable
economic price. Yet, as the Bioethics Commission has previously reported,
d e l i b e r a t e n e g l e c t of t h e s o c i e t a l
“[C]onsumers may not take actions
background conditions needed for public
that we know are useful…following
health is costly, not just in economic
a healthy diet, exercise, learning
terms; neglect of these well-understood
new things, all of which…people
i mprovement s in favor of focu sing
might be less likely to do if they
e x c lu s i v e l y on n e w a n d e m e r g i n g
think there’s a pill out there that
solves the problem.”
intervention technologies runs afoul of
principles of public benef icence and
Viswanathan, S., Assistant Director, Division
of Advertising Practices, Bureau of Consumer
justice.64 With regard to neural health, the
Protection, U.S. Federal Trade Commission,
(2014). Ethical Responsibilities of Directreleva nt back ground conditions a re
to-Consumer Neuroscience Companies.
Presentation to the Bioethics Commission,
numerous and therefore provide a range of
November 5. Retrieved February 3, 2015, from
options worth considering alongside and
http://bioethics.gov/node/4320.
in addition to investments in neuroscience;
these include investments in basic literacy, numeracy, science education, and
ethical literacy, as well as environmental protection, and residential and
occupational safety.
More controversially, some scholars have suggested that drugs or devices
might be developed that can improve cognitive function within statistically
normal ranges; however, this is a matter of considerable debate. If and when
they become available, these new higher-technology strategies to improve
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neural function within the normal range might be more controversial than
existing methods. To draw an analogy, recombinant human growth hormone
is a safe and readily available drug, approved by the U.S. Food and Drug
Administration (FDA) to treat growth hormone deficiency and other growth
disorders. 65 Growth hormone also has been used to increase the height of
children substantially shorter than the mean for their age and sex, but who are
nonetheless “normal” and do not have a diagnosable disorder.66 The use of this
drug has raised concerns about whether it is morally acceptable to use drugs to
alter the natural, non-diseased state. Other debates around this issue include
whether use of human growth hormone for this purpose should be funded,
and by whom.67
A similar debate exists in the cognitive enhancement literature. On the one
hand, some scholars argue that, if drugs and devices become available that can
improve cognitive or other neural function within statistically normal ranges,
there is nothing per se unethical about their use. These scholars suggest that
novel, high-technology strategies to improve cognitive performance are not
inherently different from older, more familiar methods, such as education and
calculators. For these scholars, novel interventions do not raise new normative
questions although they might raise concerns about safety, distributive justice,
or unintended consequences. 68 On the other hand, other scholars contend
that drugs and devices used for this purpose reflect a desire to control or
master human nature. This desire for control might erode our appreciation for
natural human powers and achievements.69 Neural modification that improves
functions relative to a standard distribution is controversial. Some scholars
assert that if access to neural modification is universal, gradually increasing
average capabilities might fail to improve the relative wellbeing of the least well
off.70 Other scholars view gradual improvement in average neural functioning
as a social good worth pursuing.71 Additional ethical concerns about gradually
increasing mean levels of neural functioning include the reduction of diversity
(e.g., if neural modification is targeted iteratively to those on the lower end of
the normal distribution), and the specter of unintended consequences.
As we reflect on the potential of the BRAIN Initiative and other neuroscience
advances to alleviate human suffering, it is worth emphasizing that, if we as a
society and individuals have the will, we already have some practical and ethical
ways to make substantial improvements in human neural functioning, even
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before the neuroscientific advances enable us to do more. Correspondingly, the
added knowledge gained by such endeavors as the BRAIN Initiative will need
to be supplemented by the social will to invest the resources that are needed to
put that knowledge to use in bettering the human condition.

Treating Neurological Disorders
A major goal of modifying the brain or nervous system is to treat neurological
disorders. Illness, mishap, and aging can result in considerable impairment.
Some neural modification is aimed at enabling persons to think, feel, or
remember substantially better than they otherwise could.
In the United States and worldwide, the burden of neurological disorders
is high and projected to increase considerably in future years. Neurological
disorders and their sequelae are estimated to affect as many as a billion
individuals globally, including millions in the United States.72 Furthermore,
these disorders occur among all age groups and geographical regions.73
For example, Alzheimer’s disease can cause severe memory loss and personality
changes. It is the most common neurodegenerative disease in the United
States and affects an estimated 5.2 million individuals.74 Parkinson’s disease
impairs motor function and in certain cases can cause dementia. It affects
an estimated one million Americans, even striking those who are young.75
Congenital epilepsies and cerebral palsy can be so severe as to interfere with
childhood learning and adult employment. Epilepsy, the fourth most common
neurological disorder, affects an estimated 2.2 million U.S. residents. 76
Cerebral palsy, the most common childhood motor disability, affects an
estimated one in 323 U.S. children. 77 Autism spectrum diagnoses have
increased dramatically during the past several decades, with an estimated one
in 68 children being affected.78 Multiple sclerosis, an autoimmune disease of
the nervous system and a common cause of neurologic disability among young
adults, also has increased in frequency, especially among women.79 Automobile
crash-related injuries, workplace injuries, combat injuries, and sports injuries
leave many individuals without normal brain function, limbs, sight, or
hearing. 80 Traumatic brain injuries (TBI), most often caused by car crashes,
sports injuries, injuries from military combat, and falls, are the leading cause
of death and disability among persons aged 1 to 44 years.81 Approximately 5.3
million suffer from long-term disability as a result of TBI. 82
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In addition, millions of persons living in the United States are affected by
psychiatric conditions, including schizophrenia, bipolar disorder, personality
disorder, and major depression. Approximately one in four adults (61.5
million) experiences mental illness in any given year. 83 Approximately 13.6
million individuals live with an ongoing serious mental illness. 84 These
disorders can involve disorganized thinking, emotional pain and suffering,
extreme emotional dysregulation, and limited self-control, all of which can
affect pediatric populations as well as adults. Many serious addictions also are
understood today as treatable mental and behavioral health conditions.
The financial cost to society of treating mental and behavioral health conditions
is high. For example, the United States spends 113 billion dollars annually on
mental health treatment, and serious mental illness is estimated to cost 193
billion dollars in lost earnings per year. 85 But even greater, although in some
respects incalculable, are the personal and social costs of caring for those
affected by these conditions.
Helping affected individuals to be well again or for the first time is vastly
appealing as a public health priority and an ethical imperative of beneficence
and justice. As discussed above, one of the primary goals of neuroscience is to
relieve human suffering and better the human condition.

Expanding or Augmenting Neural Function
A third major goal of changing the brain and nervous system is to expand or
augment cognitive and motor function. The literature refers to many purposes
of neural modification to expand or augment function, including cosmetic
enhancement, enhancement for the sake of competitive advantage, moral
enhancement, and transhumanism (a movement seeking to use technology
to radically enhance the human condition). What counts as expanding or
augmenting a human trait is contested and subject to debate. Some groups
are excited about the possibility that society could be improved by raising
the baseline of what is considered within normal human limits. At its most
fanciful, this goal is associated with the idea of a future in which human beings
will be equipped with functioning more advanced than the typical or statistical
norm, such as unyielding stamina or perfect recall by way of bionic men and
women, cybernetic organisms, and transhumanism.86 In a more realistic form,
the goal of extending or augmenting neural function is associated with modest
cognitive enhancement.
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The term “cognitive enhancement” is defined in different ways by the scholars
who discuss it, but most uses refer to interventions such as pharmaceuticals,
technological devices, and surgeries that improve abilities to think, feel, and
remember.87 Cognitive enhancement is controversial as applied to interventions
made available to healthy individuals functioning within normal limits. For
example, using psychedelic drugs, including psilocybin and lysergic acid
diethylamide (LSD) to achieve what is believed to be spiritual transcendence
has been controversial, and criminal law prohibits their use.88 Ethical concerns
about justice and fairness, among others, are raised by prescribing stimulant
medications like methylphenidate (Ritalin®) to enable a healthy child without
learning disabilities to achieve a higher score on a standardized test. 89 But
concerns also are raised by using propranolol to relieve stage fright among
performers and to dampen the traumatic memories of survivors of war or
sexual assault. These concerns include the ethics of performing better through
chemistry, the potential for over-medicalization, and “subsequent exploitation
by the pharmaceutical industry.”90 Further, when we consider altering our
memories, we trigger concerns at the core of defining one’s self. Individuals’
memories guide their narrative identities, and modifying them might alter
what individuals believe to be true about themselves.91 Enhancements praised
by some observers as improvements are condemned by others as assaults on
human dignity, autonomy, and moral virtue.92
Intentional modifications of the function of the brain and nervous system,
including those debated under the rubric of “cognitive enhancement” raise
important ethical questions with implications for clinical care, biomedical
research, public policy, and the law. Pharmaceuticals are among the most
discussed neural enhancers, but reliable data on the actual prevalence of use
of pharmaceutical interventions for cognitive expansion or augmentation are
elusive. Few data exist on the prevalence of use of novel pharmaceuticals to
boost cognition. The most recent National Survey on Drug Use and Health
from the Substance Abuse and Mental Health Services Administration
reported that 6.4 percent of college students aged 18–22 reported using
combined levo- and dextroamphetamines (Adderall®) non-medically.93
Survey participants reported using these drugs to improve concentration,
focus studying, and increase alertness.94 An online poll of journal readers
conducted by Nature found that one in five of 1,400 respondents had used
Ritalin®, Provigil®, or beta-blockers for non-medical purposes (stimulating
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focus, concentration, or memory).95 These results must be interpreted with
caution because they were drawn from a small, nonrepresentative sample and
are limited by selection bias; however the data demonstrate attempts by healthy
individuals to engage in pharmaceutical forms of cognitive enhancement.96
Scholars have raised concerns about the available data on the prevalence
of cognitive enhancement.97 Individuals generally are reluctant to admit
using prescription drugs for non-medical reasons, making it difficult to
estimate prevalence.98 Published surveys focus on specific populations (e.g.,
college students) rather than the general population.99 This limited focus
can undermine claims about the widespread use of stimulants for cognitive
enhancement.100 Surveys often do not capture accurately whether the drugs
are being used for cognitive enhancement or other purposes. For example,
many surveys ask respondents about non-medical use, but do not distinguish
between non-medical use for enhancement and recreational purposes.101
Inadequate data on the prevalence of use of novel forms of cognitive
enhancement can lead to under- or overestimates. Generalizing findings from
selected groups more likely to use cognitive enhancing drugs can lead to
overestimation of prevalance and a misleading sense of urgency regarding the
need for regulatory frameworks and policies.102 Better evidence of prevalence
is essential for a careful and considered assessment of the ethical challenges
raised by novel forms of cognitive enhancement. Clearly, as neuroscience
advances, individuals will continue to experiment with new ways to enhance
their cognition, and we will learn more about the benefits and risks of different
modalities of enhancement.
Neuroscience research demonstrates that some drugs and brain stimulation
devices can have modest enhancing effects on some cognitive abilities in
healthy individuals under certain conditions.103 However, the size of these
effects and their generalizability to real-world (rather than laboratory) settings
remain uncertain.104 These include the stimulant drugs Ritalin® and Adderall®,
used in the treatment of attention deficit hyperactivity disorder (ADHD);
Provigil®, prescribed for disorders of excessive sleep; and such methods as
transcranial magnetic stimulation and transcranial direct current stimulation
(tDCS). For example, one review of Provigil® and Ritalin® use for cognitive
enhancement states that “expectations regarding the effectiveness of these
drugs exceed their actual effects.”105
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This observation illustrates one problematic consequence of hype: Although
the actual enhancing effects of these interventions might be limited and can
vary among individuals, widespread discussion and debate around them can
contribute to unfounded and inflated expectations. In addition, a lack of
discussion about unrealistic expectations of benefits and actual risks of side
effects can result in more harm to individuals. Novel and still largely
experimental modalities of cognitive enhancement raise ethical considerations
not relevant when considering more conventional modes because we know and
understand less about their potential benefits, if any; their potential risks,
including long-term effects; and the potential societal impact of their
widespread use likewise are underexplored.
“[W]e’ve come a long way in
understanding the problems…
with Ritalin and amphetamine
use for people with specific
disorders. But as with every
drug there is the potential for
abuse, and there’s the potential
for diversion.”
Delany, P.J., Director, Center for
Behavioral Health Statistics and
Quality Substance Abuse and Mental
Health Services Administration. (2014).
Ethical Considerations in Cognitive
Enhancement. Presentation to the
Bioethics Commission, August 20.
Retrieved February 4, 2015 from http://
bioethics.gov/node/4001.

Individuals use many of these interventions
t he r a p e ut i c a l l y, a n d t h e y h a v e w e l l documented safety profiles in the medical
context. However, in the context of healthy
individuals, a lack of reliable long-term data on
the use of pharmaceuticals for nontherapeutic
purposes means that the potential risks
are unknown. Some potential risks, such
as the risk of dependence, are of particular
concern. 106 The risk-to-benefit profile for
healthy individuals using pharmaceutical
cognitive enhancement is very different than it
is for individuals using these interventions for
therapeutic purposes, especially given the lack
of evidence on the cognitive enhancing effects.

Even less is known about the risks and long-term effects of novel cognitive
enhancers among children and adolescents. Unknown long-term risk is of
concern, especially in the context of children’s developing brains.107 Both the
use of prescription drugs to treat ADHD among children and the use of
prescription drugs for cognitive enhancement among children are increasing.108
Four percent of 12th graders in the United States reported use of Adderall® and
2 percent use of Ritalin® when asked what amphetamines they have taken
during the previous year without a doctor’s orders.109 Pediatric use without a
clinician’s supervision is concerning because ADHD medications can cause
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rare but serious cardiovascular side
“[P]hysicians report getting requests for
effects, especially in children with a
enhancement each week…. But the only
family history or known risk factors.110
policy guidance that they have been given
Potential also exists for abuse or
is that they have neither a moral nor legal
obligation to prescribe the enhancements.
dependency.111 Research with animals
Nor a moral or legal prohibition against
demonstrates that Ritalin® can induce
prescribing enhancements. So what that
changes in neuronal morphology, and
does is it leaves the physicians to decide
can cause behaviora l changes in
for themselves. But physicians don’t have
adolescent mice and rats, that persist
the kind of training that they need to make
through adulthood. 112 A position
those decisions. And they’ve already
expressed their ambivalence about being
paper endorsed by the A merican
the gatekeepers for this issue.”
A c a d e my of Ne u r olo g y, C h i ld
Reiner, P., Professor, National Core for Neuroethics,
Neurology Society, and American
Kinsmen Laboratory of Neurological Research and Brain
Neurological Association recommends
Research Centre, Department of Psychiatry, University
of British Columbia. (2014). Cognitive Enhancement.
t hat physicia ns refra in from
Presentation to the Bioethics Commission, August 20.
Retrieved February 4, 2015 from http://bioethics.gov/
prescribing drugs for nontherapeutic
node/4001.
113
purposes among children. More
research is needed about the neurodevelopmental and behavioral implications
of stimulant drug use in children and adolescents.114
Individuals also can purchase some neural modifiers directly from companies
without a medical intermediary, for example, over-the-counter dietary
supplements or tDCS devices. However, other modifiers (e.g., prescription
medications) require a treating clinician. Although consumers generally are
responsible for learning about and taking responsibility for any risks involved
in using an intervention purchased without a health care professional’s
oversight, when clinicians are involved, they have a responsibility to consider
patients’ best interests and warn them about potential risks of taking
prescription medication—especially for non-medical use.
No comprehensive or agreed-upon guidance or best-practices document
is available to advise stakeholders (including clinicians, employers, parents,
educators, and patients, among others) about potential benefits and risks
inherent in using a neural modification intervention. Educators, parents,
clinicians, and employers in highly competitive fields would benefit from
having expert, evidence-based advice when faced with student or employee use
of neural modification interventions.
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“[T]he educational component [of
understanding the effects of cognitive
enhancement] is huge. In high school,
I think health classes should include
education to the potential users or
the current users about the potential
detriment and the risks that they are
engaging in.”
Eaton, M., Former Senior Research Scholar,
Stanford University Center for Biomedical Ethics,
Former Lecturer, Stanford University Graduate
School of Business and School of Medicine.
(2014). Ethical Responsibilities of DTC
Neuroscience Companies. Presentation to the
Bioethics Commission, November 5. Retrieved
February 4, 2015 from http://bioethics.gov/
node/4320.

Novel means of enhancing cognition
that rely on advances in neuroscience,
although still in their infancy, are likely
to become more effective in the future.
Neuroscience research has much to
contribute to our understanding of
whether these interventions are effective
at enhancing cognition and the level of
risk they impose for healthy individuals,
including children.115 Thus, now is an
opportune time to engage the public
a nd a ll releva nt sta keholders in a
discussion about the ethics of novel
neural modifiers.

Ethical Analysis
Modif ying the brain and nervous system is not inherently ethically
problematic. Individuals use a wide range of substances, processes, and
interventions to modify the brain and nervous system, including high-quality
nutrition, meditation, education, drugs, and devices. Society must evaluate
the ethical concerns of specific means of neural modification individually,
including those labeled cognitive enhancements, to determine whether and
why they are potentially problematic. Scholars characterize ethical issues raised
by cognitive enhancement into multiple clusters, including “freedom [and]
autonomy, health [and] safety, fairness [and] equity, societal disruption, and
human dignity.”116 The debates about cognitive enhancement include many of
the ethical concerns raised by neural modification more generally, including
the importance of facilitating healthy development and wellbeing; respecting
moral agency; informed consent to medical procedures and research;
minimization of risk; public education and deliberation; equity and access
across all demographic groups; and the reduction of disadvantage, suffering,
and stigma associated with neurological disorders.

Benefiting Individuals and Society
Principles of beneficence and non-maleficence require taking steps to promote
the health and wellbeing of oneself and others and avoiding harm. With these
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ideals in mind, society has a responsibility to consider the potential benefits
and risks of neural modifiers. Safe and effective neural modification that can
alleviate suffering and the felt burdens of human impairment are generally
considered morally acceptable.117 In fact, development and use of neural
modifiers to maintain or improve health or treat disease represents one of
the primary goals of neuroscience research and advances both individual and
public beneficence.
Neural modifiers that maintain or improve health, or treat neurological
disorders might not be universally applicable to all members of society, but can
be beneficial to individuals who need an intervention. For example, correcting
a vitamin B12 deficiency in an individual might be effective in maintaining
healthy cognitive function and staving off cognitive decline.118 Or, in a clinical
context, a psychiatrist might prescribe the drug clonazepam (Klonopin®) for
a patient suddenly experiencing severe panic attacks after a home invasion.119
If the drug reduces the frequency and severity of panic symptoms, the patient
might return to the quality of work and home life enjoyed before symptom
onset.120 Nothing is inherently unethical about voluntarily taking a dietary
supplement known to be safe or a prescription medication shown to be safe
and effective by adequate scientific research to maintain or improve health or
treat a disease or disorder.121
Neural modifiers that improve cognitive ability also offer considerable
instrumental benefits. Cognitive abilities can influence important outcomes
for individual lives, including success at work, earning potential, likelihood
of experiencing social and economic difficulties, and overall health.122 On
a societal level, widespread improvements in cognitive function might
produce collective benefits, such as economic gains or improved safety from
error reductions in high-risk professions and the military.123 Certain neural
modifiers, such as education and those that treat or prevent disease, could
be morally required in societies capable of delivering them because of their
potential to advance both individual and public beneficence. For example, in
the United States, where access to elementary and secondary education is a
legal mandate, enhancing cognitive capacities through schooling is a priority.
Neural modifiers can thus provide substantial individual and societal benefits
through interventions that nurture healthy brain development, counteract the
effects of impediments to development, and promote optimal functioning.
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Justice and Fairness
Concerns about justice and fairness related to neural modifiers that enhance
cognition and other functions of the brain and nervous system arise in two
distinct ways. First, an individual with more—or enhanced—cognitive
abilities, for example, might have an advantage relative to others; in this sense,
cognitive ability is a positional good, in that it confers an advantage on some
individuals only if others do not have the same good. Cognitive enhancement
raises the concern that those who have access will gain an unfair competitive
advantage over those who do not.124 If safe and effective novel forms of neural
modification are available only to those who are already advantaged (by wealth
or social capital), limited availability might exacerbate existing inequalities.
Justice and fairness requires not only equitable distribution of the benefits
of neural modifiers, but it also requires attention to the distribution of their
burdens and risks. For example, early study and use of neural modifiers might
find that they are effective in the short term, but cause negative consequences
in the long term. The burdens and risks of understudied neural modifiers must
not fall unfairly on certain groups or individuals.
Second, neural modifiers thought to alter cognitive and other neural functions
can offer nonpositional benefits (i.e., benefits that are inherently valuable,
not because they provide a competitive advantage over others). For example,
having a higher earning capacity is beneficial to individuals not (or not
only) because it gives them an advantage over others, but because it provides
them with means to secure better living conditions and a greater range of
opportunities. Similarly, knowledge is considered a good in itself, and access
to more knowledge can be inherently valuable. Here, the concern about justice
is not whether access to the means for elevated brain and nervous system
function confers unfair advantages, but rather whether the distribution of safe
and effective neural modifiers can promote justice by providing individuals
with a greater range of opportunities and enabling them to participate more
fully in society.125
The nonpositional individual and societal benefits of neural modification
support pursuing modifications collectively, rather than limiting access to a
privileged few. Neuroscience research on the effects of novel neural modifiers
can contribute to our understanding of how these interventions can be
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distributed justly. For example, evidence demonstrates that the effects of
certain pharmaceutical cognitive enhancements depend on baseline cognitive
functioning. Individuals with lower levels of baseline functioning appear to
experience a greater improvement than those at a higher baseline level.126
If these results are borne out by further research, cognitive enhancement
interventions could be used to reduce inequities between the cognitively
advantaged and disadvantaged, for example, by reducing gaps in educational
achievement. Some scholars argue that if cognitive enhancement and other
neural modifiers could reduce existing inequities, then justice requires
interventions.127 This might prove to be so. At the very least, new forms of safe
and effective interventions that deliver real advantages to those who use them
should not be distributed so as to exacerbate or amplify existing inequities.
Access to low-technology neural modifiers, such as educational enrichment, test
preparation courses, or adequate childhood nutrition, raise justice and equity
concerns parallel to those raised by novel neural modifiers. Societal tolerance
of inequity in access to other crucial goods does not make inequity right, nor
should it hamper our efforts to reduce or eliminate inequity where we can.128
If safe and effective novel forms of cognitive enhancement become available,
they will present an opportunity to insist on a distribution that is fair and
just. While not eliminating all other less tractable forms of injustice in the
distribution of neural health and wellbeing, it is possible to ensure that any new
forms of safe and beneficial neural modification do not worsen those injustices.

Moral Agency and Human Dignity
Moral agents are individuals capable of acting freely and making judgments
for which they can be praised, blamed, or held responsible. Respect for human
dignity has grounded longstanding ethical prohibitions against coerced uses of
drugs and devices to alter the brain and nervous system.129 In addition, some
scholars contend that cognitive enhancement and other neural modifications
also pose a potential threat to moral agency and human dignity.130 Enabling
individuals without specific impairments to achieve higher levels of cognitive
function is ethically controversial. Scholars question whether humans should
exercise so much control over the natural world, and debate where to draw the
line.131 On this view, advances that vastly improve human beings cross ethical
lines by risking the creation of not better humans but transhumans.
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Use of pharmaceuticals to improve alertness, attention, mood, and
happiness also raise concerns about morally legitimate paths to success and
wellbeing. Some scholars consider achieving success with the help of a pill
akin to cheating or taking the easy way out, because they believe success
is supposed to be the result of personal effort and hard work. According to
this objection, some forms of neural modification offer only false visions of
human achievement. This type of success might be valuable for the immediate
outcome, but cannot be considered the kind of achievement that results from
personal will and exertion. From this perspective, success is as much about how
goals are achieved as achieving them.132
Similarly, some scholars contend that happiness and wellbeing are supposed
to be rewards of virtue and good character, not an outcome of medication.133
Although it can be deeply upsetting and profoundly life-changing to live
with traumatic memories, some view medications to dampen memories as
problematic because they could prevent individuals from coming to terms with
their lives as continuous subjects of both good and bad experiences.134 From
this perspective, neural modification, particularly through pharmacological
management, threatens to provide only “fraudulent happiness.”135 Yet, from
another perspective, ethical merit might exist in “fraudulent happiness” that
enables individuals to be functional parents, providers, and engaged citizens.
In contrast, others view the practice of novel neurotechnologies being used to
enhance humans as technological progress and innovation. Scholars evaluate
some forms of neural modification for their potential to be used for moral
enhancement. Drugs that free us of rage, impulsivity, and aggression might
enable us to participate successfully in the moral community. For example,
some research results indicate that oxytocin can promote generosity, and other
pharmacological substances have been reported to increase cooperation.136
Importantly, the empirical evidence supporting the possibility of moral
enhancement is thin, and interpreting results in terms of moral enhancement
has been criticized by both those internal and external to the scientific
community.137 Some scholars question whether we would be morally better
at all if only through use of a drug—our conduct would be the result of a
will controlled by the external and artificial stimulus of a pharmaceutical
rather than will disciplined through effort. In contrast, others point out
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that, although technological moral enhancement is only a distant prospect,
it can serve as a complement to, not a replacement of, traditional social and
educational modes of moral improvement.138

Importance of Public Education and Deliberation
In its 2010 report on synthetic biology, New Directions: The Ethics of Synthetic
Biology and Emerging Technologies (New Directions), the Bioethics Commission
recognized the importance of informed and reasonable public debate about
potentially controversial issues in science, technology, and ethics, emphasizing
the importance of an informed public to facilitate democratic deliberation.139
In this report, it recognizes that the debate about cognitive enhancement
and other novel neural modifiers can be fraught with exaggeration and
misinformation. Scientists, the media, policymakers, and other stakeholders
often hype or inaccurately portray facts.140 A deeper and more accurate
understanding of relevant evidence, realistic potential, and the true and
pressing ethical concerns surrounding controversial topics is essential.
In New Directions, the Bioethics Commission recommended that a
mechanism be created to fact check the diverse claims made about advances
in synthetic biology.141 Similarly, in the cognitive enhancement and novel
neural modification arena, a mechanism analogous to FactCheck.org would
be a useful tool to facilitate a more informed consumer and public. 142
Educated public debate about science helps to air all relevant perspectives,
and participation by the scientific community helps maintain an educated
public.143 This fosters democratic deliberation—collaborative decision making
that embraces respectful debate of opposing views and active participation by
members of the public. The Bioethics Commission urges our society to uphold
this particularly important ethical principle to maximize the potential that
emerging neuroscientific discoveries will be well-understood and used for the
betterment of the human condition.144

Recommendations
Through debates about cognitive enhancement, neural modification has
captured the public’s imagination. Neural modification includes basic strategies
already demonstrated to improve brain and nervous system function. These
evidence-based strategies include healthy diet, exercise, sleep, and education.
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Novel neural modification methods foster hope that we soon will be able
to ameliorate the symptoms of depression, curtail addiction, and prevent
dementia-induced cognitive decline, among other health benefits. In addition,
contemplating novel methods to improve such functions as learning and
memory in school or performance in competitive professions is truly exciting.
Public discourse around neura l modif ication, including cognitive
enhancement, reflects fascination, but also raises ethical concerns. Although
unjust access to beneficial interventions could exacerbate social inequities,
some interventions also could promote equity by closing existing gaps. Fully
appreciating any risks in addition to potential benefits inherent in using neural
modifiers is imperative. Guidelines for practitioners and relevant stakeholders
can help guide use of brain and nervous system interventions and their
potential risks and benefits in diverse circumstances.
***
Several well-known lifestyle interventions, such as adequate sleep, exercise,
and nutrition, are associated with improved neural function. Similarly,
public health interventions, such as lead paint abatement, can help prevent
the negative impact of environmental exposures on neural development and
function.145 These behaviors and conditions can maintain and improve neural
health and might be safer and more effective than those offered by novel neural
modifiers, some of which might have minimal benefits and uncertain risks.146

Recommendation 1: Prioritize Existing Strategies to Maintain and
Improve Neural Health
In addition to developing new drugs and devices to maintain and improve
neural health, funders should prioritize and support research on existing,
low-technology strategies, such as healthy diet, adequate exercise and sleep,
lead paint abatement, high-quality educational opportunities, and toxin-free
workplaces and housing.
Implementation of evidence-based strategies to maintain or improve cognitive,
motor, and nervous system function through behavior or environmental
modification should be prioritized over strategies based on novel and often
very expensive interventions for which evidence of effectiveness remains
uncertain. Funders should allocate resources to study and implement
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strategies—both low- and high-technology—that support neural health.
For example, a long history of studies demonstrates that education and
adequate sleep can improve cognitive function.147 Neuroscience can help us
better understand the mechanisms for learning and sleep, the effects that
these activities have on the brain, and how to make them more efficient and
effective. A thorough, neuroscientific understanding of known interventions
can contribute to implementation of effective strategies for improving neural
functioning across society.
e
Existing treatments for neurological disorders are valuable and can be
improved. In addition, emerging neural modification interventions will help
reduce the individual and societal burden of neurological disorders. For
example, brain-computer interfaces might allow those paralyzed from spinal
cord injury, brainstem stroke, Lou Gehrig’s disease, or other disorders to
perform complex and flexible movements with a neurally controlled robotic
arm.148 Early research indicates that brain stimulation techniques might
alleviate symptoms in wide-ranging neurological disorders and psychiatric
conditions, and some FDA-approved brain stimulation devices are currently
being used to treat conditions like bipolar disorder, but ethical concerns
remain.149 Safe and effective treatments can improve the lives of millions of
individuals living with such conditions.

Recommendation 2: Prioritize Treatment of Neurological Disorders
Funders should prioritize research to treat neurological disorders to improve
health and alleviate suffering. This research should consider individual,
familial, and public health burdens as well as potential risks, benefits, and
long-term effects of specific interventions.
Research on interventions to treat neurological disorders should be
prioritized. Funders should allocate resources to study and implement
productive, low-technology strategies in addition to developing new treatment
interventions.
e
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Although the Bioethics Commission recognizes the need to prioritize the
study of both traditional and novel interventions for the prevention and
treatment of neurologic disorders, it nonetheless also supports research to
better characterize and understand novel neural modification techniques to
augment or enhance function. Limited, inconclusive evidence exists for the
benefits and risks of stimulant drugs, such as Ritalin® and Adderall®, and
brain stimulation methods, such as tDCS, as neural enhancers.150 In addition,
few data are available on the prevalence of the use of neural modification
interventions for cognitive enhancement purposes. Most prevalence data for
stimulant drug use are limited to specific populations, such as college students,
and prevalence surveys generally do not capture why individuals use the drugs
non-medically (i.e., whether for cognitive enhancement or other reasons).151
Only limited anecdotal evidence exists on the use of brain stimulation devices
for enhancement purposes.152

Recommendation 3: Study Novel Neural Modifiers to Augment or
Enhance Neural Function
Funders should support research on the prevalence, benefits, and risks of
novel neural modifiers to guide the ethical use of interventions to augment or
enhance neural function.
The lack or misinterpretation of evidence on prevalence, benefits, and risks
can contribute to exaggerated expectations and pronouncements surrounding
neural modifiers, making them seem more widespread, effective, or
threatening than they are. Ethical analyses must account for limitations of
available evidence.153 Targeted research will provide better evidence to ensure
that an accurate message is portrayed to the public about the potential impact
of these interventions. This research should consider the prevalence of use in
a variety of educational and professional settings, potential risks involved
in the use of specific interventions, long-term effects, and effectiveness in
real-world settings.
Better evidence is needed on which to base ethical deliberations. For example,
concerns about human dignity, distributive justice, and fair access to
enhancing interventions will be most salient if and when neural enhancement
interventions are demonstrated to be both beneficial and safe in enhancing
neural function. Use of neural modification interventions should be supported
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by robust ethical deliberation guided by ample evidence on the benefits and
risks of each intervention.
e
One prominent ethical consideration is access to the benefits of neural
modification. Limiting access to effective enhancement interventions to
those who already enjoy greater access to other social goods would be
unjust. It also might deprive society of other benefits of more widespread
enhancement—including societal benefits, such as improved civic engagement
or greater productivity—that increase as more individuals have access to the
intervention.154 In addition, more widespread enhancement might help to
close some gaps in opportunity that are related to neural function, such as
educational attainment or employment. These potential benefits support the
claim that access to safe and effective enhancement interventions should not
be limited to those with financial or other means.

Recommendation 4: Ensure Equitable Access to Novel Neural Modifiers
to Augment or Enhance Neural Function
Policymakers and other stakeholders should ensure that access to beneficial,
safe, effective, and morally acceptable novel neural modifiers to augment or
enhance neural function is equitable so as not to compound or exacerbate
social and economic inequities.
One way to address concerns about justice is to ensure that proven
enhancement interventions are available to everyone or to no one; however,
both of these extremes can be unjust. Making enhancements available to
everyone, although fair, might simply preserve existing inequities. Making
enhancements available to no one, although similarly fair, might deprive
individuals and society of the potential benefits the intervention could bring.
Although limited, evidence indicates that some cognitive enhancement
technologies might confer the greatest benefit on those most in need. If this is
demonstrated to be the case, these technologies might reduce gaps in cognitive
performance that can have substantial implications for an individual’s social
and economic position.155
Evidence about who benefits most from neural enhancements can guide
policies that are sensitive to the contours of social and economic disparities.156
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Enhancement interventions that are demonstrated to be safe and effective
should be assessed to determine their potential to affect social and economic
disparities. Just as additional evidence is needed to understand what
interventions—if any—are beneficial, safe, and effective, additional debate is
needed to inform whether specific interventions are morally acceptable.
e
Clinicians often receive requests to prescribe medications for cognitive
enhancement.157 Some guidance suggests that prescribing medications to
adults for the purposes of cognitive enhancement can be considered ethically
permissible, yet individual clinicians must decide whether to prescribe the
medication to particular patients.158 These decisions are more ethically complex
with regard to children, because children lack legal and ethical consent
capacity and are vulnerable to coercion.159
Clinicians considering prescribing interventions for neural modification,
including cognitive enhancement, should have access to detailed professional
guidelines that can help them manage patient requests ethically, especially
with regard to children and adolescents.160 Other stakeholders also would
benefit from education and guidance on neural modification interventions.
These stakeholders include employers, parents, educators, and professional
organizations in fields such as aviation, medicine, and the military, among
others, that are associated with on-the-job use of brain and nervous system
enhancement interventions.

Recommendation 5: Create Guidance About the Use of Neural Modifiers
Professional organizations and other expert groups should develop guidance
for clinicians, employers, parents, educators, and patients about the use of
neural modifiers and their potential risks and benefits. Medical professional
organizations should develop guidelines to assist clinicians in responding
to requests for prescriptions for interventions to expand or augment neural
function. Clinicians should not prescribe medications that have uncertain
or unproven benefits and risks to augment neural function in children and
adolescents who do not have neurological disorders.
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Widely diverse groups and professional organizations can contribute to the
development of guidelines on the prescription and use of neural modification
interventions. Detailed guidance and educational materials for stakeholders
can guide decisions about how to reconcile the potential benefits and risks of
using a particular neural modifier under various circumstances—for example,
an individual with age-associated memory impairment or a parent seeking
medication for a healthy child to improve unimpaired cognitive function.161
Health care providers are the gatekeepers of many medications requested for
enhancement purposes and, through their professional organizations, are
well-placed to develop comprehensive guidance on appropriate prescribing
practices.162 Professional organizations in other relevant fields, such as education,
guidance counseling, aviation, and medicine, should work to develop policies
on the use of enhancement interventions. These policies can guide health care
providers’ decision making and help to protect individuals from pressure to
use enhancement interventions. Policies should inform stakeholders about the
ethical concerns that arise with the prescription and use of neural modifiers,
including justice, risk, coercion, and respect for human dignity. Guidelines can
clarify misunderstandings and prevent ethical missteps.
Generally, clinicians should not prescribe medications that have uncertain
or unproven benefits and risks to augment neural function among children
and adolescents who do not have neurological disorders.163 The American
Academy of Neurology endorses the position that cognitive enhancement
with prescription drugs is not ethically justifiable among a healthy pediatric
population.164 The pediatric population presents unique ethical concerns:
Children lack legal and ethical consent capacity, and clinicians and parents
must make decisions that account for children’s developing autonomy,
their right to an open future, and their vulnerability to coercion and undue
pressure.165 The current state of evidence on novel neuroscience interventions to
augment or enhance indicates that, generally, they should not be used among
the pediatric population.
***
By broadening the discussion of cognitive enhancement to include all forms
of neural modification, the Bioethics Commission is expanding the scope of
the current debate. Neural modification—to maintain or improve brain health
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within typical or statistically normal ranges, treat neurological disorders, and
expand or augment neural function—raises a set of ethical considerations,
including justice concerns, questions about how to reconcile risks and benefits
on a case-by-case basis, and concerns about personhood and moral agency.
The Bioethics Commission asserts that cognitive enhancement using novel
neurotechnologies exists on a spectrum with other neural modifiers. Thus, it
recommends that stakeholders focus on a set of priorities for developing and
using neural modifiers, including prioritizing safe and well-studied methods
for neural enhancement, prioritizing the development of neural modifiers that
have the potential to treat disorders, and conducting more research on the
prevalence, benefits, and risks of novel neurotechnologies.
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S

cientific progress to improve human health requires human participation
in clinical research. Contemporary neuroscience research promises to
provide important insights into the nature of disease, as well as possible
prevention strategies, diagnostic tools, and treatments for a range of
increasingly prevalent and often devastating neurological disorders and
psychiatric conditions. Much-needed neuroscience research is ongoing and
will continue to be conducted on disorders that are often associated with
impaired consent capacity. Such research often concerns the very organ
responsible for decisions about whether to participate in such research in the
first place.
Informed consent, based on the principle of respect for persons, is a
foundational tenet of clinical and research ethics.166 It is a widely accepted
ethical, legal, and regulatory requirement for most clinical research and
health care interactions.167 To give informed consent, one must have the
capacity to provide consent, known as consent capacity. The underlying
abilities that consent capacity comprises are debated, but often are thought to
include an ability to understand disclosed information, appreciate its
significance, and use the information to reason and make and express a
choice.168 Neuroscientists who conduct research involving human participants
commonly work with populations or individuals whose consent capacity
might be absent, impaired, fluctuating, or in question.169 Similarly, clinicians
in many settings encounter patients with impairments in consent capacity.
Widely diverse disorders and injuries can affect an individual’s capacity to
understand information, consider the benef its and risks of research
participation, or reach an informed decision regarding study participation.
Neurological disorders, such as head trauma, stroke, dementia, neurological
cancers, and metabolic disorders, affect neurological function and can lead to
impaired decision-making capacity. Individuals with psychiatric conditions,
including schizophrenia or major depression, and those who use psychoactive
medications or addictive substances also might have impaired consent
capacity. Of note, not all individuals with these conditions have diminished
consent capacity or consistently diminished capacity—some affected
individuals are capable of understanding information and providing informed
consent some or all of the time. In addition, certain novel neuroscientific
research interventions can alter participants’ consent capacity. For example,
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procedures such as deep brain stimulation (DBS) or electroconvulsive therapy
might pose risks to cognitive function.170
Neuroscience research is a principal means
of promoting progress and benefiting “We don’t want to stereotype
people based on a diagnosis…[or]
populations affected by neurological
disrespect the autonomy of people
disorders and psychiatric conditions,
who are still able to make their own
including those associated with impaired
choices. On the other hand, you don’t
consent capacity. Substantial progress in
want to fail to protect vulnerable
people who can’t understand the
understanding many of these disorders
decisions before them. That would
has been possible because of the advances
be taking advantage of them for the
in research, yet much more needs to be
greater good.”
done. This research is ethically challenging
Dresser, R., Daniel Noyes Kirby Professor
because it requires pa rticipation of
of Law, Professor of Ethics in Medicine,
Washington University, St. Louis. (2014).
individuals with disorders associated with
Neuroscience Research Across Life Stages.
Presentation to the Bioethics Commission,
impaired consent capacity, and voluntary,
June 9. Retrieved February 2, 2015 from
informed consent is an important ethical
http://bioethics.gov/node/3775.
tenet in t he protection of resea rch
participants. To reconcile these competing commitments, such research
should only proceed with additional ethical safeguards and protections in
place. Protections might include robust initial and ongoing assessment of
consent capacity; methods to improve informed consent to accommodate
participants’ needs, including audiovisual means and paced verbal instructions;
methods to respect assent and dissent when consent capacity is partial or in
question; independent consent monitors; limits on risk; clear parameters and
procedures for obtaining the permission of a legally authorized representative
(LAR) when a participant lacks consent capacity; research advance directives;
and stakeholder engagement. In addition, use of research advance directives
(a set of written instructions articulated by an individual to appoint a proxy
and to direct their involvement in future research) and attempts to mitigate
stigma associated with conditions that lead to impaired consent capacity can
provide protection.171 Clear practices that are well-articulated publicly are
needed to protect those with impaired consent capacity while promoting vital
neuroscience research.
Grappling with the complex challenges surrounding informed consent and
consent capacity requires diverse expertise, including perspectives from
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neurology, psychiatry, psychology, social work, patient advocacy, and bioethics.
In addition, the concept of consent capacity, the causes of its impairment and
its potential to be restored through therapeutic intervention are areas that
stand to benefit greatly from the fruits of neuroscience research. Neuroscience
research could help refine our understanding and assessment of decisionmaking capacity, including consent capacity, and its underlying neurological
correlates.172 Neuroscience research also has the potential to help us understand
what abilities and decision making skills are needed for effective consent with
individuals affected by a wide range of conditions, and to inform improvements
in managing impaired consent capacity. Thus, an ethical analysis of consent
capacity is well-suited for this report on neuroscience and ethics.

Ethical Analysis
Contemporary neuroscience research presents an opportunity to achieve
a deeper understanding of brain-related disorders that represent a major
public health burden and have a severe impact on caregivers and loved ones
(see Chapter 1: Background and the Promise of Neuroscience Research, above).
Some of these disorders, however, are associated with impaired, fluctuating,
or diminishing decision-making abilities, which can affect the individual’s
capacity to consent. It is vital, wherever possible, to find ways to ethically and
responsibly include individuals with impaired consent capacity in neuroscience
research, as well as to use neuroscience to better understand the capacities that
enable and impede informed consent.
As with many of today’s research protections, concern for participants with
impaired consent capacity stemmed initially from revelations of past abuse
and mistreatment, such as experiments with institutionalized individuals, and
widespread public concern regarding psychosurgery.173 Against this backdrop,
national advisory bodies, researchers, and institutional review boards
(IRBs)—committees that review human subjects research—have struggled to
both protect against future abuses and not unjustly or unnecessarily exclude
potential participants because of their condition or impaired consent capacity
or for fear of legal liability. This dual mission—protection and inclusion to
ensure that the benefits of research are distributed equitably—shapes many
core ethical considerations surrounding capacity, the consent process, and
participation in research.
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Ensuring Access to the Benefits of Research through Inclusion
Several foundational principles of bioethics—respect for persons, beneficence,
and justice and fairness—support the inclusion of participants with impaired
consent capacity in neuroscience research, with appropriate protections in place.
Inclusion in research of persons who might have impaired consent capacity
reflects respect for persons, which encompasses respect for other forms of
agency—in other words, even though individuals might lack autonomy, they
might have the ability to express certain preferences or participate in some way
in decision-making processes. The principle of respect for autonomy calls on
us to respect the abilities of others to reason, come to considered judgments,
and make decisions regarding what is best for them.174 The broader principle
of respect for persons encompasses more than just respect for autonomy,
recognizing that all people, including those who are not autonomous, deserve
respect. Respectful research practices can take many forms, including
thoughtful implementation of additional protections for participants who lack
consent capacity.175 Providing potential research participants with information
about the purpose, prospect of benefit, and risks related to a research protocol
enables individuals to take part in deciding whether to participate. Respect for
persons is therefore at the core of concerns about consent capacity in research.
The principle requires neuroscience researchers to support autonomy and all
forms of agency whenever possible.176 This includes respect for expressions
of agency that, when encountered, reflect meaningful participant values or
preferences.177 Respectful practices also include facilitating measures, such as
research advance directives, which help individuals express their wishes for
the future.178 In addition, respecting participants who might have impaired,
fluctuating, or diminishing consent capacity means making every effort to
avoid two equally troubling mistakes: misidentifying capable individuals
as incapable, and misidentifying incapable individuals as having consent
capacity.179
Research benefits can accrue to affected populations if research participation
practices are inclusive. Beneficence calls for efforts to secure the wellbeing of
others. Public beneficence confers on society an obligation to advance scientific
and technological discovery that can improve public wellbeing.180 Neuroscience
research can potentially improve the prevention, diagnosis, and treatment of

57

GR AY M ATTERS Topics at the Intersection of Neuroscience, Ethics, and Society

disorders that can lead to cognitive impairments; however, failing to support
neuroscience research on certain disorders because potential participants
might have impaired consent capacity can do a disservice to current and
future patients.181 For example, a 2008 study used surrogate consent to enroll
participants with impaired consent capacity to study an investigational treatment
that later became the only U.S. Food and Drug Administration (FDA)-approved
treatment for acute ischemic stroke. Researchers estimated that, had they not
been able to include these participants, the research would have taken four times
as long and its validity and impact would have been undermined.182
When research participation practices are inclusive, fair distribution of research
benefits is made possible. Justice and fairness requires that the benefits of
neuroscience research be distributed equitably across society.183 In the previous
stroke research example, failing to include persons with impaired consent
capacity might have been a disservice to many patients who suffer strokes,
because research conclusions would not have been readily generalizable to groups
outside the study population.184 To address the very conditions that threaten to
impair consent capacity, we should do our best as a society to find ethical means
wherever possible to include individuals with impaired consent capacity—with
appropriate protections in place—in potentially path-breaking research.

Protecting All Research Participants
As the history of research ethics reveals, researchers have sometimes selected
those with impaired consent capacity for research participation in part because
of their greater convenience as a participant pool.185 Ethical human subjects
research can involve treating people as means as well as ends-in-themselves,
whereas, when participants are exploited only to further the interests of
others, they are being used as mere means.186 That is ethically unacceptable.
Prohibiting the exploitative treatment of others as mere means to scientific
advancement is critically important and at the heart of current research
oversight. Development of additional ethical protections is meant to help avoid
future transgressions.187
Subpart A of the U.S. Department of Health and Human Services’ (HHS)
regulations, Protection of Human Subjects (codified at 45 C.F.R. Part 46), also
known as the Common Rule, has been adopted by 18 federal departments and
agencies that conduct or fund human subjects research and provides standards
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for the ethical conduct of federally supported human subjects research. It
identifies “mentally disabled persons” as a population that is potentially more
vulnerable to coercion or undue influence.188 Research ethics often invokes the
concept of vulnerability to highlight the unique needs of certain populations
who participate in research. Importantly, this framework of vulnerability
highlights the ethical goal of providing special protections to those participants
who might be more susceptible to exploitation or harm than others as a result
of research participation. The concept of vulnerability in research ethics is
longstanding and complicated.189
Approaches to participant protection based on considering members of
entire groups vulnerable can have unintended consequences.190 Labeling
those with specific diagnoses as vulnerable can be potentially stigmatizing by
reinforcing gross generalizations about large and varied groups of people.191
Some successful initiatives to combat stigma have focused on frameworks of
empowerment, which encourage individuals or their loved ones to advocate
for ethical policies and practices.192 Nevertheless, invoking the concept of
vulnerability serves a vital practical and ethical function—it calls our attention
to research with human participants that warrants special scrutiny.193
Protecting research participants also requires preventing exploitation—taking
unfair advantage of another.194 In research, informed consent helps protect
against exploitation by providing potential participants with information about
the ramifications of participation.195 When informed consent cannot serve this
function, identifying and establishing alternative or additional protections—
especially to prevent clear-cut cases of exploitation—is central to proceeding
ethically with research.
The challenge for policymakers and others is to delineate necessary
standards for protection while enabling versatile and responsive policies
to adapt protections to the needs of research participants in highly variable
circumstances.196 Scholars have referred to the fundamental tension between
under- or overprotection as the “pendulum” of human subjects research
protections.197 Ethical and regulatory policies formed in reaction to unethical
research practices tend to focus on the risks of research rather than the
benefits and lean toward excluding potentially vulnerable participants. Many
stakeholders in the field see exclusion as overprotective. Over time, policy has
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shifted toward maximizing inclusion—a movement that potentially discounts
the risks of participation or increases the risk of exploitation.198
Neuroscience researchers must walk a fine line between inclusion and
protection. Key to walking this line is ensuring that participants are not
being exploited or otherwise being used as mere means to an end. Ethical
human subjects research can involve consent by participants or permission
from legitimate surrogates to serve as a means to achieve broader societal
goals—after all, the goal of research is to produce generalizable knowledge,
not to provide therapeutic benefit to study participants. However, treating
participants as mere means violates respect for persons. 199 The ethical
safeguards discussed below illustrate some of the steps neuroscientists and
others can take to ensure that their treatment of participants with impaired
consent capacity is not exploitative. Fully informed consent by the participants
themselves might not be possible in certain cases, but participants can still be
respected and allowed to participate with adequate protections in place.

Avoiding and Alleviating Stigma
When considering and addressing ethical concerns about consent capacity,
avoiding policies and practices that perpetuate or exacerbate stigma is crucial.
Impaired consent capacity is associated with numerous and diverse health
conditions. Researchers often make assumptions concerning an individual’s
abilities on the basis of broad generalizations concerning a health condition, thus
equating certain diagnoses with a lack of consent capacity. These assumptions
are particularly prevalent in social attitudes toward those with mental illness
diagnoses.200 Such unfounded, often unexamined, beliefs can subject these
individuals to stigmatizing and discriminatory practices, in which their individual
needs and capacities are not adequately assessed or respected. Stigma can
negatively affect an individual’s quality of life through a hindered recovery, loss of
legal rights, medical care discrimination, and a shorter life span.201
Several national advisory bodies have recommended policies to protect
potential participants with certain conditions that are associated with impaired
consent capacity. 202 However, focusing on groups with certain conditions
instead of individuals who might have impaired consent capacity can have
unintended, stigmatizing effects. It might imply, for example, that all persons
with particular mental illnesses have impaired consent capacity.203 Although
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certain conditions might be associated with impaired consent capacity,
different individuals with the same diagnosed condition can exhibit varying
capacities, depending on environment, relationships, context, severity of
disease, and neuropsychological functions. Assumptions about individuals’
abilities based on a diagnosis can reflect stereotypes that undermine the respect
due to those individuals.204
Ethical neuroscience research can help mitigate stigma and discrimination.
For example, neuroscience draws attention to multiple neurological disorders
that can impair consent capacity, allowing for a more robust discussion that is
not limited to mental illness. Scholars note that effective campaigns to reduce
stigma and discrimination must be targeted, local, credible, and continuous.205
Efforts that incorporate or originate from the perspectives and experience of
individuals affected by such disorders are especially effective.206 Neuroscience
research on consent capacity itself can identify the underlying neural correlates
of cognition and can illuminate how cognitive capacities, including consent
capacity, are contingent upon environmental and social cues. By providing a
more accurate picture of the diversity and determinants of human abilities,
neuroscience might help to undermine common assumptions about what
individuals with stigmatized conditions can do and contribute. However,
because socially stigmatizing attitudes are not simple to eliminate, education
regarding neuroscientific facts alone cannot counter stigma. 207 Factual
information works best when coupled with other strategies, such as increased
contact with those who live with stigmatized conditions.208

History of U.S. Policy Proposals and Recommendations
Understanding, evaluating, and improving informed consent processes is
an ongoing goal of research ethics. The history of research ethics includes
multiple efforts by national-level advisory bodies to provide guidance for
research involving individuals who might have compromised or impaired
consent capacity. This section describes historical efforts from the 1970s to
the present, and summarizes previous attempts at proposing regulations or
guidance about research involving individuals who might lack consent capacity
(see Appendix I: History of Major U.S. Policy Proposals and Recommendations
on Consent Capacity in Research for a timeline of the events described here,
and relevant others). This history illustrates the challenging tension between
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the need for rigorous research on diseases and disorders with high morbidity
and mortality, and the need to protect individuals who might be vulnerable
because of impaired consent capacity. Federal regulations specific to research
involving individuals with impaired consent capacity have never been adopted.
In 1977, the National Commission for the Protection of Human Subjects of
Biomedical and Behavioral Research (National Commission) released a report
entitled Psychosurgery, which outlined ethical protections and limitations on
psychosurgery research involving capable individuals as well as those with
impaired consent capacity.209 The following year, the National Commission
released Research Involving Those Institutionalized as Mentally Infirm. That
report discussed the need for additional safeguards to protect vulnerable
research participants with impaired consent capacity, while recognizing that
“prohibiting such research might harm the class of mentally infirm persons as
a whole by depriving them of benefits they could have received if the research
had proceeded.”210 These reports constituted a response to public revelations
about unethical research that had occurred in the preceding decades, often
with groups who were institutionalized or who could not provide valid
informed consent.
In response to these two reports, the U.S. Department of Health, Education,
and Welfare (which later became HHS) drafted proposed regulations to
guide research involving adults who lack consent capacity, consistent with
the National Commission’s recommendations. Although the reason is
unclear, those draft regulations were not adopted. 211 Resistance to those
recommendations might have stemmed, in part, from their potentially
overprotective nature, which could stall potentially valuable and ethical research.
In the late 1990s, the National Bioethics Advisory Commission (NBAC)
revisited the topic. In Research Involving Persons with Mental Disorders That
May Affect Decisionmaking Capacity, NBAC made 21 recommendations in
six categories: review bodies; research design; informed consent and capacity;
categories of research; surrogate decision making; and education, research, and
support—several of which included proposals for new regulations.212 NBAC’s
recommendations did not result in new HHS policies or regulations. 213
Scholars have speculated about this lack of regulatory uptake. Although
NBAC recognized that mental illness should not be equated with impaired
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consent capacity, some scholars have criticized its narrow focus on diminished
capacity among individuals with mental disorders.214 Critics have noted that
NBAC’s limited focus could stigmatize individuals with mental disorders
by implying they are likely to exhibit impaired consent capacity—a concern
that NBAC acknowledged in its report. Critics supported a wider focus to
ensure the protection of all research participants who might have impaired
decision making, regardless of diagnosis.215 In addition, NBAC recognized
the importance of diversity among IRB members, but scholars have raised
concerns about the lack of input from a diversity of researchers and patient
groups in NBAC’s own deliberations.216
S ome st ate le g i slat u re s i nt roduc ed bi l l s modeled a f ter N BAC ’s
recommendations, but ultimately none were enacted into law.217 However, in
1999, the National Institutes of Health (NIH) released interim guidance for
IRBs that was “generally consistent with the NBAC report.”218 NIH’s guidance,
updated in 2009, provides researchers and IRBs with points to consider when
conducting research involving individuals who might have impaired consent
capacity.219 This guidance is intended to help researchers understand how to
comply with federal and state regulations and to facilitate consideration of
ethical concerns and the dual mission of inclusion and protection.
In 2009, the Secretary’s Advisory Committee on Human Research Protections
(SACHRP) addressed research involving individuals who might have impaired
consent capacity.220 SACHRP provided 10 recommendations on several topics,
including consent capacity, IRB membership and procedures, participant
selection, and LARs. In addition, it proposed a regulatory solution for defining
who can serve as an LAR.221 This guidance reached beyond mental health or
psychiatric conditions to address the wide array of conditions that can lead to
impairments in consent capacity.
Similar to the proposals that preceded it, SACHRP’s recommendations
were not incorporated as official guidance or regulations for researchers.
Yet SACHRP’s recommendations are widely cited in current discourse on
appropriate additional protections. SACHRP’s delineation of who can serve as
an LAR for research is often highlighted, given the lack of relevant legislation
in most states.222
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Current Regulatory Framework
No federal regulations directly address research participation of adults with
impaired consent capacity. The Common Rule requires oversight of research
by IRBs and requires voluntary informed consent from participants or
permission from their LARs.223 The Common Rule also requires “additional
safeguards” when participants might be vulnerable for various reasons,
including mental disability, but does not stipulate what these safeguards should
be.224 Protections for certain vulnerable populations exist: Subpart B describes
protections for pregnant women and fetuses; Subpart C describes protections
for prisoners; and Subpart D describes protections for children.225 Although
previous advisory bodies recommended regulatory changes related to research
involving adults with impaired consent capacity, no specific regulations have
been promulgated.
Although no specific HHS regulations
exist for research involving individuals
w it h impa ired consent c apacit y, a s
described above, regulations require
additional safeguards for vulnerable
populations, including “mentally disabled
Menikoff, J., Director, Office for Human
persons.”226 The HHS Office for Human
Research Protections, U.S. Department
Research Protections (OHR P) offers
of Health and Human Services. (2014).
Neuroscience Research and Diminished
some guidance and clarification of how
Capacity. Presentation to the Bioethics
Commission, August 20. Retrieved February 3,
the federal regulations apply to research
2015 from http://bioethics.gov/node/4005.
involving individuals with impaired
consent capacity.227 OHRP notes that the HHS regulations allow an LAR
to enroll individuals who cannot provide their own consent into research
protocols.228 In addition, in guidance about research involving participants
with potentially impaired consent capacity, OHRP emphasizes that federal
regulations require that IRBs possess the necessary professional competence
to review research activities, either through IRB members with appropriate
experience and expertise or invited consultants. 229 Similar requirements
exist in FDA regulations on protection of human subjects.230 In 2014, FDA
released draft guidance on informed consent for research, in which one section
addresses research involving participants with impaired consent capacity.231
“[R]ight now…comparing it to
children or prisoners or fetuses, we
actually don’t have subparts in our
regulations even addressing what
the rules should be for decisionally
incapacitated adults.”
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The FDA draft guidance (similar to the NIH guidance document described
above) leaves the decision about including individuals who might lack consent
capacity to the discretion of IRBs and investigators, and provides several
considerations to help address challenges that might arise when enrolling such
participants in clinical studies.232
A patchwork of applicable legal protections also exists at the state level.
Current laws for designating an LAR to facilitate decisions about medical
or clinical care vary by state.233 For example, they differ in describing how
LARs should make decisions on behalf of patients in the clinical context and
who can serve as an LAR. Very few of these state laws address decisions about
enrollment in research.234
Within this legal and regulatory framework, uncertainty and lack of clarity
remain regarding ethically acceptable research involving participants with
potentially impaired consent capacity. A survey of U.S. IRBs revealed considerable
variability in IRB policies and practices.235 Although some argue that the
flexibility and discretion granted to IRBs and researchers by federal regulations
are essential for the range of valuable research that can be done, others note that
uncertainty about how to protect individuals with impaired consent capacity
results in inconsistent practices that are either too restrictive or too permissive.236

Additional Ethical Safeguards
The Common Rule, FDA regulations and guidance, NIH guidance, and
many institutional-level policies and guidance call for additional safeguards for
vulnerable research participants, including adults with impaired consent capacity.
Respectful and just research policies and practices demand both fair inclusion and
additional safeguards for prospective research participants with impaired consent
capacity. Relevant safeguards might include assessment of consent capacity,
solicitation of assent and respecting dissent, use of independent monitors,
potential limits on allowable risk, processes to designate and seek permission of
an LAR, research advance directives, and stakeholder engagement.

Consent Capacity Assessment and Modified Procedures
Respectful policies and practices acknowledge the need to consider consent
capacity individually, among diverse participants, and not make blanket
capacity determinations applied to all persons with specific diagnoses. Consent
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capacity entails the ability to understand pertinent information, appreciate its
significance, and use the information to reason and make and express a choice.
Consent capacity exists along a continuum and varies among individuals with
widely diverse disorders. Investigators should assess consent capacity to avoid
making assumptions about prospective participants’ consent capacities on the
basis of a diagnosed disorder and thus avoid unfairly labeling and stigmatizing
individuals and groups. Robust capacity assessment before research begins
(and when indicated, during research) also helps ensure that participants with
impaired, fluctuating, or diminishing consent capacity are adequately protected.
Investigators conducting research involving individuals who might have
impaired consent capacity should ascertain if potential participants have
this capacity. For most clinical research, investigators assess consent capacity
informally.237 Validated assessment tools are available for assessing decisional
capacity in both the research and treatment settings. Advantages of these tools
include the ability to formalize an otherwise intuitive process at a low cost and
to do so relatively quickly.238 However, the tools vary in content and scoring
and have variable validity and reliability. 239 An example of an established
tool for assessing consent capacity in research is the MacArthur Competency
Assessment Tool for Clinical Research (MacCAT-CR). 240 Researchers can
tailor the questions in this instrument to a specific research protocol and
obtain a score indicating whether the individual has the capacity to consent.
Regardless of which assessment tool is used, researchers and IRBs should
consider whether the participants’ condition, intervention under study, or
other environmental factors indicate a need for assessment and reassessment of
consent capacity during the course of research.241 Consent capacity is taskspecific and depends on the nature and complexity of the decision at hand. An
individual might have consent capacity for certain studies or procedures but
not for others. Consent capacity also can fluctuate and might improve or
worsen as the individual’s condition changes. For example, with regard to the
task-specific standard for capacity, the decision-making capacity of an
individual with dementia might be sufficient to meet the ethical and legal
standard for a clinical intervention that is therapeutic, but not for an
experimental protocol that promises no direct therapeutic benefit. Similarly, a
potential participant might have the capacity to consent to a simple and easily
understood protocol, but might lack capacity to consent to a more complex
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protocol. In addition, decisional capacity can f luctuate, improving or
worsening over time, or it can diminish over time as disease progresses, as is
often the case with dementia.
A n individua l ’s understanding of the
information needed to make a decision
depends in part on how the information
is presented and explained. Modif ying
informed consent processes by simplifying
forms, orally explaining study procedures,
or u si ng cre at ive st r ate g ie s, suc h a s
multimedia supplements, might improve
c ompr e he n s ion a mon g p a r t ic ip a nt s
w it h c er t a i n c og n it ive or deci siona l
impairments.242 Understanding more about
the underlying causes of impaired decision
making could lead to development and
testing of effective consent and assessment
strategies, such as corrective feedback,
repeated expla nation, or mu ltimed ia
consent techniques. 243 Finding effective
strategies also could be useful for assessment
and consent in the clinical environment.

“[W]henever possible…when
we see people who have some
degree of decisional impairment,
rather than jumping to the
conclusion that they can’t make
decisions for themselves, we
ought first to try to ameliorate
their impairments so as to enable
them to make those decisions
before we turn those decisions
over to other people.”
Appelbaum, P.S., Elizabeth K. Dollard
Professor of Psychiatry, Medicine & Law;
Director, Division of Psychiatry, Law, and
Ethics; Director, Center for Research
on Ethical, Legal & Social Implications
of Psychiatric, Neurologic & Behavioral
Genetics, Department of Psychiatry,
Columbia University. (2014). Assessing
Decisional Capacity in Neuroscience
Research. Presentation to the Bioethics
Commission, August 20. Retrieved
February 3, 2015 from http://bioethics.
gov/node/4005.

Assent and Dissent
When LARs make research decisions on behalf of individuals who lack consent
capacity, researchers should include the individuals in the informed consent
process to the extent possible. Many participants lacking consent capacity can
still express meaningful desires regarding research procedures, including by
indicating assent or dissent. For example, some scholars have proposed seeking
participants’ assent and respecting dissent to conduct dementia research in
accordance with ethical principles.244 Respecting dissent serves as a protective
measure to avoid inflicting burdens and maintains the dignity of all persons in
research.245 Importantly, seeking assent is not the ethical equivalent of seeking
informed consent, because it cannot tell us whether risks to participants are
being voluntarily accepted on behalf of others. Nevertheless, meaningful
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expressions of assent and dissent are salient, even if insufficient, evidence of
participants’ perspectives regarding decisions made on their behalf.246
Uncertainty regarding the assent and dissent of adults who lack consent
capacity persists among both researchers and regulators. The ethical
significance of assent and dissent are not equivalent. Assent alone does not
provide justification to proceed with research. Although participants can
meaningfully indicate assent through a wide range of behaviors, to protect
participants from exploitation, passive lack of objection should not be
interpreted as assent.247 Meanwhile, dissent can be expressed as a verbal or
nonverbal indication of unwillingness to participate in study procedures and
gives researchers a strong reason to refrain from proceeding with research.
A s a n additiona l form of protection,
respect for dissent sets a low threshold
“[I]n the context of the research
that I do, you need to have a higher
for tolerating expressions of discomfort
bar for saying yes than you do
by participants at any time during the
for no, so [research participants]
course of a study.248 Uncertainty about the
need to definitely have some
standard of meaningful assent indicates
capacity to be able to say yes
the need for further ethical inquiry, which
to the research, but [with] even
will help articulate and defend conceptual
minimal capacity they can say no.”
and ethical standards of meaningful assent
Wright, D.W., Associate Professor
of Emergency Medicine, Director of
and dissent. Such research dovetails with
Emergency Neurosciences, Emory
University School of Medicine. (2014).
other neuroscience research, which might
Roundtable Discussion. Presentation to the
help delineate evidentiary standards that
Bioethics Commission, June 9. Retrieved
February 3, 2015 from http://bioethics.
reflect how we know that certain behaviors
gov/node/3780.
correlate to meaningful attitudes.

Independent Monitors
Scholars have argued for and against the necessity and desirability of
employing independent monitors for research protocols to assess regulatory
compliance and such research ethics issues as informed consent. 249 In the
context of neuroscience research that might involve participants with impaired
consent capacity, or whose capacity is in question, independent monitors can
be useful to help researchers consider and address challenges that arise. For
example, in some cases, researchers might assume that all participants with a
particular disorder lack consent capacity. Independent monitors can facilitate
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researcher respect for potential participants who might have consent capacity
and can exercise their autonomy. In addition, some scholars have suggested that
independent monitors can help prevent coercion on the part of researchers who
might consciously or subconsciously be motivated by conflicts of interest. 250
Independent monitors who are trained to recognize complexity and nuance
can help researchers maintain the highest ethical standards.
Federal regulations authorize IRBs to observe or have an independent third
party observe the consent process, including assessment of consent capacity
and assent or dissent throughout the research protocol. 251 An independent
third-party monitor for consent capacity assessments might be valuable
in protocols that have the potential to incur serious risk to participants.252
Monitors can be trained to observe both verbal and nonverbal cues.253 They
can monitor assent and dissent of participants with impaired consent capacity
throughout research and can help determine whether to halt the research with
particular individuals on the basis of distress or dissent. Some authors report
that independent consent monitors can be a central part of the additional
protections in place for certain kinds of research including participants with
impaired consent capacity.254

Limits on Acceptable Levels of Risk
Respect for persons recognizes persons as autonomous and capable of
deliberating about personal goals, considering choices and opinions, and
determining their own lives. Respect for persons also establishes that “persons
with diminished autonomy are entitled to protection,” although some scholars
contend that this protection actually stems from the principle of beneficence.255
In all research, risk to participants must be minimized. Scholars argue that,
for research involving participants with impaired consent capacity, research
should only move forward if it presents risk below a certain ceiling. 256 The
fully informed, autonomous participation of adults in research that poses risk
but no prospect of direct benefit furthers important research goals. However,
because they have made their own determination about whether participating
comports with their values, they are not a mere means. By contrast, potential
research participants who lack consent capacity are impaired in their ability
to make judgments based on their own values and are at risk of being used as
mere means. Limiting risk level for participants with impaired consent capacity
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can help protect participants from exploitation, by seeking to avoid the most
obvious forms of exploitation in which social benefits that result from research
are gained regardless of the expense to participants. Limits on risk help prevent
some individuals from unknowingly bearing egregious risks of harm for the
benefit of others.
The diversity of valuable research involving individuals with potentially
impaired consent capacity poses a challenge to uniform recommendations
for protecting these participants by limiting risk; research protocols can
vary widely in the nature and degree of risk participants might confront.
Several advisory bodies have recommended limitations on the level of risk to
which adults with impaired consent capacity can be exposed in a particular
protocol.257 Some experts have proposed limiting participation to protocols
with the potential for direct therapeutic benefit.258 Such safeguards are similar
to protections in place for research involving other vulnerable groups (such as
children) who cannot protect their own interests through informed consent.
In the case of research involving children, regulations generally only allow
research to proceed if it poses no more than minimal risk or offers a possibility
of direct benefit to participants; otherwise, regulations require more stringent
safeguards.259
Some advisory groups recommend that participants with impaired consent
capacity not be included in research without the prospect of direct benefit,
unless that research is of “vital importance.”260 Other groups propose that
researchers only recruit participants with impaired consent capacity if
the research is relevant to their disorder.261 Still other advisory bodies have
supported the inclusion of participants with impaired consent capacity in
minimal risk research, recognizing exclusion as disrespectful and possibly
unjust.262 Less agreement exists regarding the conditions under which it might
be acceptable to enroll individuals with impaired consent capacity in research
that poses greater than minimal risk and does not offer a prospect of direct
benefit. This determination remains at the discretion of individual IRBs.

Legally Authorized Representatives
Participants with impaired consent capacity can be enrolled in certain kinds
of research by an LAR. LARs, sometimes referred to as surrogate or proxy
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decision makers, are individuals with the legal power to make decisions on
behalf of others. State laws dictate who can serve as an LAR, how much
decision-making power an LAR has, what kinds of decisions the LAR can
make, and what processes and procedures are required to establish an LAR.
Using an LAR is one important way to facilitate inclusion of participants with
impaired consent capacity in research, ensuring the just distribution of the
benefits that might accrue to people who share the disorder under study. Using
an LAR also is a reasonable way to help protect participants from exploitation,
because loved ones or caregivers who have been designated as LARs (as
discussed below) are often the best proxy for representing participant interests.
State laws vary regarding who can serve as an LAR. In most states, health
care proxies, or those holding a durable power of attorney for health care
previously appointed by individuals when they were capable, are deemed the
most appropriate LARs. State laws usually include a list of possible LARs in
a hierarchy, including those with health care power of attorney followed by
the individual’s next of kin (e.g., spouse, adult children, parents, and siblings).
Most state laws describe LARs as having authority for medical decision
making, but do not indicate whether the LAR’s decision-making power applies
to research participation. Although OHRP guidance indicates that LARs
appointed for medical care can make certain research enrollment decisions
under applicable state law, uncertainty remains about whether laws specific to
medical decisions can or should extend to research decisions. Medical decisions
are presumed in most cases to be compatible with the best medical interests of
the individual, whereas research enrollment entails procedures or interventions
done for reasons other than the individual’s medical interests.
LAR decision making is complex. LARs are often confronted with questions
about how to make decisions on behalf of their loved ones. For example, how
should they best honor the potential participant’s prior wishes and enduring
interests? Should they do what the potential participant would have wanted
before their impairment? Or should they attempt to determine what they
would want in the present (and how can this be ascertained)? The dilemma is
deep: How does even someone as close as a loving spouse or parent ascertain,
and act in accordance with, the values, authenticity, and sense of self of their
loved ones who no longer have the capacity to consent for themselves?
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Current practice and literature encourage LARs to make decisions based
on a “substituted judgment” standard. Under this standard, out of respect
for the now impaired persons, LARs make decisions based on what the
persons themselves would have chosen.263 This standard encourages LARs
to make decisions for other individuals in accordance with those individuals’
preexisting known or presumed values and wishes that are projected forward in
time to circumstances under which the individuals no longer have the capacity
to consent.264 However, this is only possible when the individuals’ prior values
and wishes are known to some extent. Planning for LAR decision making for
clinical care is rare and is even rarer for research decisions.
In making decisions for the impaired individual, LARs consider a series of
questions to guide their choices, such as, what did the person value in the
past? What do they currently value? Did they make known their wishes
about medical treatment or research? How can those values be realized in this
context?265 Vague expressions of wishes regarding research participation can
be difficult to translate to the unique circumstances and research protocols
that might arise.266 This decision-making process can be even more complex
when it involves individuals who have never had the capacity to form or
express values or preferences, or determine what might be their authentic self.
When the individual’s earlier values and preferences are unknown or were
not developed or articulated in a way that guides a particular decision, LARs
often use the “best interests” standard. This standard is based on the principle
of beneficence. Under these circumstances, LARs make decisions that are
consistent with the individual’s overall best interests.267
Evaluation of the research enrollment decision is an additional safeguard when
an LAR is making the enrollment decision on behalf of a potential participant.
Assessment might include what the LAR understands about the decision
they are making, the benefits and risks of the proposed research protocol,
motives for enrolling the individual, and their understanding of the values and
preferences of the individual for whom they are making decisions. Researchers
must remain aware of the possibility of tension between the interests of the
LAR and the impaired individual.
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Research Advance Directives
In some cases, individuals can prepare an advance directive that specifies
their willingness to participate in certain kinds of research before their
consent capacity becomes impaired, to be consulted and honored by an LAR.
Generally, an advance directive is the designation of a proxy decision maker
and a set of written instructions articulated by an individual to direct the
actions of others in the future, in case the individual becomes unable to make
his or her own decisions. Honoring an individual’s preferences as delineated on
an advance directive demonstrates respect for that individual—and it facilitates
inclusion of participants with impaired consent capacity while also avoiding
exploitation by respecting their preexisting wishes that were intentionally
projected into the future for the explicit purpose of consenting (or withholding
consent) to health care and research.
One type of advance directive included in the laws of all 50 U.S. states is
appointment of a power of attorney for health care, sometimes referred to as a
health care agent. Research advance directives, although uncommon, would
be especially helpful as part of the informed consent process for research in
which the prospective participants’ consent capacity might predictably become
impaired at a later date. For example, the NIH Clinical Center’s advance
directive for both health care and medical research provides individuals with
an opportunity to select broad categories of research in which they would
be willing to participate; delineate values, goals, and limitations that should
guide their participation in research; and designate a power of attorney to
make research decisions.268
However, just as in clinical decision making using an advance directive,
practical challenges and ethical concerns associated with research advance
directives remain. For example, how closely should they be honored when
the wishes of potential participants seem to conflict with the wishes they
expressed on paper? Which self should take priority: the person who drafted
the directive, or the person with a present-day impairment? A clear-cut way of
addressing this challenge might not exist; however, when participants’ current
wishes comport with those of their advance directives, the advance directives
perform a crucial ethical and practical purpose. They lay as solid a groundwork
as possible for respect for persons with currently impaired consent capacities.
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The dilemma is greatest when the current wishes of a potential participant
conflict with those expressed in an advance directive. But even under these
circumstances, we can recognize the practically and ethically difficult question
of either to (1) enroll resistant participants in a research protocol against their
current will, or (2) enroll willing participants against their advance directive
that was carried out under circumstances deemed ethically and legally
legitimate for that very purpose.

Stakeholder Engagement
Stakeholder and community engagement can help improve informed
consent processes, build relationships and trust, and increase the
likelihood that research findings are relevant for affected communities.269
Community engagement is particularly important for research that involves
underrepresented and potentially stigmatized groups. Gray Matters, Vol. 1
discussed stakeholder engagement as a principal model of ethics integration in
neuroscience research.270 Seeking out the perspectives of persons and groups
likely to be involved in research or affected by its results offers the potential
to bridge different expectations and understandings of neuroscience research.
Many individuals and groups have a stake in research design, implementation,
and results. Increasingly, standard practice in different research areas—
especially those with contentious past and present social, political, and ethical
implications—is to employ various techniques to identify stakeholders, as well
as incorporate and address their perspectives and concerns.271
Many approaches to engaging the stakeholders affected by neuroscience
research exist, including explicit attention to IRB composition, formal advisory
groups, participatory research methods, large public or community meetings,
and empirical research designed to elicit stakeholder perspectives. 272 NBAC
recommended that IRBs include members or consultants who could contribute
understanding of the experiences of those with impaired consent capacity,
including current or former patients, family members, patient advocates, or
experts on a specific patient population or LAR decision making.273 Funding
agencies, such as NIH, encourage forms of stakeholder engagement in research
beyond those that pertain to IRB composition.274
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Gaps in Our Understanding of Consent Capacity and Additional
Protections
The burden of neurological disorders is high and expected to increase
considerably as the population ages. 275 Thus, research that might involve
participants with impaired consent capacity likely will continue to increase,
as will clinical encounters with patients who have impaired consent capacity.
To conduct such research ethically, it is imperative that we learn as much as
possible about impairments in consent capacity and how to improve consent
processes to protect participants. Our knowledge about conceptual, empirical,
and practical matters relevant to consent capacity and what can be done to
establish the most inclusive and protective practices is incomplete. Advances
in neuroscience can also help advance understanding of cognitive capacity,
decision making, and consent. We illustrate some examples of the gaps in our
knowledge below, but emphasize that these examples are not exhaustive of the
potential for future research and analysis.

Conceptual Challenge: Defining Consent Capacity and Vulnerability
Although consent capacity is generally understood to encompass multiple
factors, including the ability to understand information, appreciate its
significance, use information to reason, and make and express a choice about
participation, advances in neuroscience reveal that consent capacity should
also account for other aspects that might influence decisions. For example,
advances in neuroscience research have prompted scholars to consider whether
other aspects of consent capacity such as emotion might have been overlooked.
Some researchers report that consent capacity is incompletely understood
without examining the emotional aspects of decision making, for example,
how mood disorders can affect individuals’ appreciation of risk, including
risk aversion and risk tolerance.276 Considering emotional aspects of consent
capacity might be especially pertinent to neuroscientific interventions known
to influence individuals’ mood, such as DBS.277
Scholars sometimes conflate vulnerability caused by impaired consent capacity
with other constraints on decision making, such as desperation resulting
from lack of treatment options. 278 Although desperation is distinct from
impaired consent capacity, it can affect individuals’ decisions about research
participation by altering their risk perception. Other evidence indicates
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that concerns about coercion, desperation, or participants’ expectations that
research participation confers medical benefit—referred to as the therapeutic
misconception—are distinct from whether a person cannot consent because
of impaired consent capacity.279 Continued research to understand the nature
of vulnerability and consent capacity could result in better protections for
research participants.

Empirical Challenge: Assessment
Comparing consent capacity assessment tools is challenging. Such tools have
different definitions of reasoning, are tailored to specific protocols, and require
various skills and training to administer. 280 Instruments are evaluated for
reliability, including both consistency across users and with the same user
over time. Empirical data exist on instruments’ validity, sensitivity (ability to
detect those with impairments), and specificity (ability to identify those with
consent capacity).281 However, challenges remain in defining consent capacity,
enumerating specific skills needed for decision making, and tools for accurately
measuring such skills.
Ongoing empirical and conceptual research helps to refine available assessment
instruments and is needed to facilitate developing neuroscience. The empirical
“gold standard” against which to validate research consent capacity instruments
is a psychiatric exam.282 However, variability exists in psychiatric assessments
of capacity.283 Conceptual challenges also exist. For example, scholars have
divergent views about what combination of abilities consent capacity comprises,
and identifying required abilities is integral to determining the validity of
assessment tools.284 Researchers must know what abilities to assess to develop
good assessment tools. Interdisciplinary expertise is necessary for developing
tools that can reliably and accurately measure human abilities in context, as
well as determine which score thresholds indicate whether an individual is
capable of providing informed consent. 285 These determinations require a
variety of expertise, including understanding of the legal and ethical meaning
and conditions of consent along with the neurology, psychology, interpersonal
and cultural interactions, accommodation, and clinical understanding of the
well-specified meaning and conditions of consent. Determining how and when
to reassess consent capacity to affirm continued participation requires similar
collaboration across empirical and normative disciplines.
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Practical Challenge: Developing Standards for Valid Consent and
Community Engagement
Some aspects of protections are insufficiently understood because they take
place against a backdrop of more general obstacles to ensuring informed
consent. For example, even among participants who are capable of providing
consent, the therapeutic misconception is thought to be pervasive. 286
Participants also might be subject to a cognitive bias called unrealistic
optimism.287 Researchers are seeking ways to improve information sharing
during the consent process and to avoid misunderstandings. Innovative
approaches to enhance understanding include shorter and simpler consent
forms, and participant engagement to identify what information is best
understood, and in what format. 288 Benchmarks for success need to be
considered in light of what works in informed consent practices generally.289
Similarly unclear is what standards are ethically required for community
engagement. Not all neuroscientists will be able to incorporate extensive
involvement of community members, for example, because of resource
constraints. In other cases, a lack of familiarity with local community leaders
and resources might make community engagement difficult. Moreover, even
when such engagement is possible, determining what constitutes success is
difficult. Such practical challenges have conceptual aspects, including how to
determine which individuals or groups constitute a community or who can
legitimately represent a community’s views. For example, for certain research
that requires community consultation, if or how the research should proceed
if a substantial or minority portion of a community express reservations is
unclear.290 For researchers and those responsible for research oversight to know
more about which additional protections are ethically necessary or sufficient,
researchers must consider both the ethical rationale for certain protections and
evaluate what protections they provide in practice.

Recommendations
Consent capacity raises complex ethical questions for neuroscience research.
For example, recruitment and retention processes must accommodate
variations in consent capacity, and the complexity of enrolling individuals with
impaired consent capacity makes participant selection especially challenging.
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Some research results might have implications for members of groups whose
historical association with impaired consent capacity has subjected them to
stigmatization and discrimination or exclusion from research participation.
***
Neuroscientists often conduct research involving participants whose consent
capacity might be absent, impaired, fluctuating, or in question, in part because
many of the disorders that neuroscience research addresses can affect consent
capacity. 291 To advance research that seeks to ameliorate these disorders,
researchers will need to include affected individuals in studies with ethical
safeguards in place. Participants will include affected individuals at any stage
of life, from child participants to adults with traumatic brain injury to older
participants with dementia.

Recommendation 6: Responsibly Include Participants with Impaired
Consent Capacity in Neuroscience Research
Researchers should responsibly include individuals with impaired consent
capacity who stand to benefit from neuroscience research. Participation, with
ethical safeguards in place, can ensure progress aimed at understanding and
ameliorating neurological disorders and psychiatric conditions.
Ethical and regulatory protections for research participants, which are
influenced by historical revelations of unethical research practices, might lead
to overprotection of research participants and exclusion of participants who
might lack consent capacity. Contemporary neuroscience offers the potential
to better understand—and the hope to one day ameliorate and prevent—
devastating neurological disorders and psychiatric conditions. However, to
realize this potential and fulfill this hope, affected individuals, including those
who might have impaired, fluctuating, or diminishing consent capacity, will
need to be included in ethical research with adequate protections in place.292
Responsible inclusion entails compliance with existing regulations, and the use
of appropriate additional safeguards, which can vary, depending on the nature
of the research and the population being studied. For example, a protocol
studying the progression of Alzheimer’s disease might involve continued
capacity assessment or an independent monitor who evaluates ongoing
consent and capacity assessment processes. An IRB overseeing research
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involving participants with impaired consent capacity might choose to limit
the acceptable level of risk imposed by the protocol below a certain ceiling.
The pendulum should not now swing in the extreme other direction (as too
often happens in history) of under-protection. Rather, we can and should
strongly strive toward responsible inclusion. Public beneficence, justice, and
respect for persons can ground neuroscientists’ obligation to be as inclusive as
possible, consistent with protecting all research participants when designing
research protocols. More inclusive practices will ensure that the fruits of
neuroscience research reach all individuals who stand to benefit as long as
ethical safeguards for all research subjects are squarely in place. In its 2009
report, SACHRP similarly recognized the importance of inclusion to advance
scientific discovery and potentially ameliorate suffering.293
e
Researchers have made substantial progress in the past decade characterizing
and understanding consent capacity. However, gaps remain, and further
research can support development of best practices for ethical research
involving participants with impaired consent capacity. The Bioethics
Commission encourages researchers to initiate studies to fill gaps in knowledge
and help develop sound policies and procedures for research involving
participants with impaired consent capacity.

Recommendation 7: Support Research on Consent Capacity and Ethical
Protections
Funders should support research to address knowledge gaps about impaired
consent capacity, including the concept of capacity, brain function and
decision-making capacity, current policies and practices, and assessment tools.
Conceptual research to address gaps in our knowledge, including the influence
of vulnerability, desperation, and affective states on decision making, could
lead to better protections for all research participants. Moreover, empirical
research evaluating assessment tools and additional protections for participants
with impaired consent capacity can determine whether they are adequately
protective. Researchers and oversight bodies should develop and evaluate
innovative protections for participants with impaired consent capacity. These
protections might include novel ways to improve participant comprehension
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and creative research designs that tailor informed consent processes based on
information gathered during recruitment, all carefully guided by clear and explicit
understandings of the conceptual, ethical, and legal meanings of consent.
Results of such studies should be disseminated widely. For example,
professional societies like the International Neuroethics Society or the
Society for Neuroscience might encourage members to share ethical strategies
at meetings. Investigators also can consider reporting in publications the
participant protections that they employed. With the assistance of journal
editors, publishing protective consent methods separately or within the
manuscript itself—for example, as an “ethics methods” section—could help
create a collaborative environment in which neuroscientists facilitate and
further best practices in research.294
e
Equating certain conditions with impaired consent capacity or making
unfounded assumptions about individual abilities based on diagnoses can
exacerbate or perpetuate stigma. In addition to avoiding such pitfalls, ethical
neuroscience research also can foster a more accurate understanding of
neurological disorders and mental illnesses and potentially mitigate stigma.
One principal approach to help neuroscience researchers alleviate stigma is
stakeholder engagement.

Recommendation 8: Engage Stakeholders to Address Stigma Associated
with Impaired Consent Capacity
Funders and researchers should engage stakeholders, including members
of affected communities, to build understanding of consent capacity and
associated diagnoses to mitigate the potential for stigma and discrimination.
Stakeholder engagement is critical to research design, including identifying
what to study and assessing how results might be received. It is also an
important safeguard to mitigate potential social harms associated with research
participation, cultivate trust, and develop mechanisms to address harms
that cannot be anticipated. Stakeholders include those with, or at risk for,
impaired consent capacity, caregivers, researchers, and community members
affected by research. Stakeholders’ contributions can help mitigate stigma and
discrimination by providing information about the lived experience of those
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affected by a particular condition. They can reveal the diversity of ways in
which a condition might manifest and help dispel common assumptions about
certain conditions.
Ethical research involving participants with potentially impaired consent
capacity requires that investigators acknowledge the diversity of individual
needs, abilities, and relationships with caregivers. Stakeholder engagement
provides an additional layer of ethical protection for participants. Researchers
gain valuable information about participant or surrogate concerns by engaging
stakeholders directly. Stakeholder engagement can help neuroscientists identify
and develop practices tailored to specific protocols, disease communities, or
categories of impairment. Stakeholder engagement can also guide development
of standards for enrolling participants with impaired consent capacity, and
it can help determine and address pertinent research questions. During
the past two decades, researchers have worked to understand stakeholder
perspectives about research participation of persons with impaired consent
capacity. Engaging stakeholder communities will help neuroscience researchers
uphold ethical standards and craft best practices, remain accountable to the
communities with which they work, and foster thoughtful consideration about
the potential for stigma and discrimination.
e
Including affected individuals (those with impaired consent capacity and
others) in research is vital to fulfill the promise of neuroscience to ameliorate
neurological disorders and psychiatric conditions. The Common Rule requires
informed consent from research participants or permission from LARs before
research can proceed. 295 Thus, an important step in conducting ethical
research involving individuals with impaired consent capacity is determining
who can serve as an LAR. Federal and state laws lack clarity about how to
make such a determination.
OHRP asserts that, in the absence of a state law authorizing who should serve
as an LAR for research, state laws that authorize representatives for medical
decision making “may be relevant if the research involves those medical
procedures or medical treatment.”296 However, this nonbinding guidance
can leave researchers and IRBs uncertain about who can serve as an LAR.297
Clarity in identifying LARs will help researchers and IRBs remain accountable
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to a clear set of ethical and legal standards for enrolling participants with
impaired consent capacity in research.

Recommendation 9: Establish Clear Requirements for Identifying
Legally Authorized Representatives for Research Participation
State legislatures and federal regulatory bodies should establish clear
requirements to identify who can serve as legally authorized representatives
for individuals with impaired consent capacity to support their responsible
inclusion in research.
Federal bodies can play a role in clarifying how to identify LARs. SACHRP,
for example, recommended a list of persons (in order of priority) who can serve
as LARs, to be relied upon in the absence of applicable state law. 298 Federal
regulatory bodies could endorse SACHRP’s recommendation and explicitly
permit researchers and IRBs to rely on SACHRP’s priority list of potential
LARs. Alternatively, state legislatures that have not already done so could draft
their own priority lists for LARs for research, eliminating the need to rely on
lists derived from laws pertaining to medical treatment. Medical treatment
laws define consent capacity with reference to medical decisions, not research
decisions. They do not address the task-specific nature of capacity to consent to
various research protocols. In addition, legislation drafted for a clinical context
assumes that the choices offered to LARs are in the patient’s best interest, an
assumption that does not necessarily apply to participants in research settings.299
***
Research including participants with impaired consent capacity presents
challenges to researchers, IRBs, institutions, and regulators. Rapidly advancing
neuroscience provides an opportunity to revisit these perennial challenges.
Many federal advisory bodies have offered recommendations and proposed
guidance to allow research to move forward while protecting potentially
vulnerable participants, but no specific regulations have been promulgated.
The Bioethics Commission acknowledges the efforts of these previous bodies
and the challenges to implementing new policies. In addition, the Bioethics
Commission notes the progress made through research to better understand
aspects of consent capacity and urges researchers to continue this work to
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further advance our understanding of the conceptual, legal, ethical, and
neurological components of consent capacity.
Better evidence and a clearer analytic synthesis—which integrates the many
components of understanding a person’s ability to consent in various contexts—
are needed to facilitate progress of ethical research that protects participants
and seeks to ameliorate the disorders that contribute to impairments in consent
capacity. The recommendations outlined in this chapter illustrate four specific
areas of improvement that will move neuroscience forward in an ethically
responsible manner and which have the potential—if implemented—to pave
the way for moving the national conversation beyond impasse. The Bioethics
Commission therefore encourages action in light of, rather than in spite of,
justifiably grave concerns and remarkable complexity.

83

GR AY M ATTERS Topics at the Intersection of Neuroscience, Ethics, and Society

84

CH APTER 4
Neuroscience and the Legal System
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T

he brains of criminals have captured the public’s imagination for
centuries. In 1871, when convicted murderer Edward Rulloff was
executed for his crimes, scientists acquired his brain to attempt to discover the
neurobiological underpinnings of his wrongdoing.300 More than 200 years later,
in 2013, the Public Broadcasting Service aired the series Brains on Trial, in
which actor Alan Alda took the audience through a series of neurotechnologies
and techniques, demonstrating how they might be used in an actual criminal
trial. 301 Advances in neuroscience offer a better understanding of human
behavior, and the potential for improved policymaking, increased accuracy,
and decreased errors in advancing justice. The application of neuroscience to
the law also raises concerns—some real and some imagined—about scientific
reliability, misapplication and overreliance on a developing science, conceptions
of free will, mental privacy, and personal liberty.

A sketch of the brain of the convicted murderer
Edward Rulloff, drawn by scientists who
studied his brain
From: Burr, GR. (1871). Medico-legal notes on the
case of Edward H. Ruloff: With observations upon, and
measurements of his cranium, brain, etc. New York, NY:
D. Appleton and Company. Retrieved February 19, 2015
from http://collections.nlm.nih.gov/catalog/nlm:nlmuid28321460R-bk.
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Neuroscience has a variety of
potential applications to the legal
system and already is employed in
many relevant contexts, including
increa singly in crimina l law
(Fig u re 2). Prosec utors a nd
defense attorneys use neuroscience
evidence in criminal proceedings
to support propositions
concerning, for exa mple,
c omp e t e nc y to s t a nd t r i a l,
mitigation of criminal
responsibility, and predicting
future dangerousness. Parties also
use neuroscience evidence in the
civil context to provide objective
evidence of “invisible” injuries,
such as toxic exposure, pain, and
suffering. Policyma kers have
invoked neuroscience to advocate
f or le g i s l at ion a nd r e f or m;
scholars have advocated using
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neuroscience to address biases in legal decision making; and researchers and
even some commercial entities have introduced novel uses of neuroscience for
investigative purposes.
Figure 2: Number of U.S. Judicial Opinions Discussing Neurological or Behavioral Genetics
Evidence Used by Criminal Defendants, 2005-2012
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A total of 1800 judicial opinions (majority, plurality, concurrence, dissent) issued during 2005–2012 were included. Graph and
analysis based on 1586 majority and plurality opinions only. Source: Farahany, N., Database 2014. On file at Duke University.

Neuroscience research holds promise for improving our understanding of
human behavior, motivation, intention, and action. However, such research
remains in its infancy, and to what extent neuroscience will shape our
understanding of these crucial aspects of human behavior is unclear. Moreover,
substantial practical limitations constrain what neuroscience is likely to tell us
about why particular individuals behave in a specific way; thus, neuroscience
might offer greater utility for guiding policy decisions, rather than helping to
resolve individual criminal or civil cases.
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Nonetheless, neuroscience remains poorly understood by the public, attorneys,
and judges.302 Ensuring the ethical application of neuroscience in the legal
and policymaking arena requires substantial public and legal education. The
Bioethics Commission seeks to discern what neuroscience can and cannot
contribute to our legal system now and in the near future and to facilitate its
ethical and scientifically credible use.
Although neuroscience might help us achieve more accuracy in decision
making and better policies for trials and sentencing, it does not change the
normative or moral questions that the law seeks to answer. Law is a social
institution, built on norms developed and instituted by society. Even though
neuroscience might guide normative assessments, it cannot solely define them.

Ethical Analysis
Use of neuroscience in the legal realm—from the criminal courtroom to
legislation and policymaking—warrants ethical analysis. The potential value
of neuroscience to improve decision making accuracy and advance justice
must be reconciled with the potential for exaggeration, hype, and premature
application of scientific evidence and concepts that are not yet validated, wellunderstood, or interpreted accurately. Ensuring scientific reliability, scientific
literacy among decision makers, and engagement by credible neuroscientists
and the public will contribute to increasing neuroscience’s value and decreasing
unwarranted hype.

Advancing Justice
Neuroscience has the potential to advance justice by increasing accuracy in
legal decision making and policy development. A deeper understanding of
the human brain, cognition, and behavior on both individual and societal
levels might help tailor policies and sentences, determine guilt and innocence,
evaluate blameworthiness, and predict future behavior. For example, evidence
of brain abnormalities might help determine whether a criminal defendant is
competent to stand trial.303 Neuroscience evidence might contribute to a jury’s
determination of guilt or innocence, by helping jurors understand a defendant’s
mental state, intent, or voluntariness of action.304 A deeper understanding of
the development and capacity of the adolescent brain might help formulate
policies about the sentences that young adults and adolescents should receive.305
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Neuroscientific techniques like brain imaging might help detect juror bias or
determine the reliability of eyewitness testimony.306 Overall, neuroscience
might contribute to more accurate decision making and fairer outcomes.
Justice requires that we use empirical evidence, including neuroscience, to
strengthen the decisions made in these central civic and political realms.
Enhancing justice by using neuroscience evidence is especially important
because of the potentially severe and far-reaching consequences of legal and
policy decisions. In the criminal context, punishment can involve deprivation
of liberty by imprisonment or the death penalty in some jurisdictions. Such
severe consequences warrant particular attention to improving the accuracy
of conviction and sentencing. In addition, because legal practice is based on
a system of precedent, the application of neuroscience in one courtroom can
affect its use in other courtrooms for years to come. In the civil context, courts
are clogged with lawsuits that involve disputes over subjective factors like pain
and intention, and millions of dollars are spent each year litigating and settling
these cases. Neuroscience research efforts to understand and measure these
subjective factors can help clarify them and should continue. Interdisciplinary
collaboration between neuroscientists and legal decision makers could help
advance the cause of justice.

Mitigating Hype
The ability of neuroscience evidence to solve legal and normative questions
neatly and cleanly is often exaggerated and hyped. This hype can lead to
unwarranted and excessive influence on legal decision makers like judges and
jurors.307 Scientific hype in the media or scientific claims that have not been
borne out through replication and verified by the scientific community at large
can distort public perception. When legislators rely on hyped scientific claims
and unverified science to support political agendas, resulting policies and laws
can be unjust.
Thus, neuroscientists, legal decision makers, and scholars must address the
tension between advocating the use of neuroscience to improve accuracy and
advance justice and prematurely urging its use, potentially hindering justice.
The responsibility to avoid hype is shared by many stakeholders, including
neuroscientists, members of the media, politicians, judges, and the general
public. Public education to improve understanding of neuroscience specifically
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and scientific evidence more generally is essential to enhance stakeholders’
understanding of neuroscientific concepts and the limitations of neuroscience
within the legal system, and to reduce the potentially negative effects of hype.

Privacy and Cognitive Liberty
Accurate, reliable, and relevant neuroscience evidence can and should be
introduced into the courtroom and policymaking to advance accuracy and
justice. However, in the future, neuroscience evidence might raise concerns
about cognitive liberty and invasion of privacy. Some scholars claim that
neuroscience brings us one step closer to being able to interrogate the brain
or “read minds,” which could have implications for individual privacy. 308
However, current technology is extremely limited and is incapable of revealing
inner desires, psychological states, or motivations.309 Still, probing the brain
through techniques like neuroimaging raises questions about whether inner
mental processes deserve more privacy protection than externally observable
clues about the mind.310 Even failed efforts to penetrate the mind can offend
a sense of privacy. Unlike advancing justice and avoiding hype—two more
immediate ethical considerations associated with neuroscience and the law—
protecting mental privacy is a forward-looking concern that neuroscientists
and legal decision makers might need to evaluate as technology continues to
advance.

Current Use of Neuroscience within the Legal System
Before further speculating about potential future uses of neuroscience within
the legal system and predicting related ethical considerations, the current
landscape and the ways neuroscience already guides legal decision making
should be assessed. Substantial improvements in neurotechnology and
scientists’ understanding of the brain, behavior, and cognition in the past
decade have led to an increase in the use of neuroscientific evidence within
the courtroom and other legal proceedings. 311 Neuroscience use within the
legal system follows the recent introduction of behavioral genetics into the
courtroom, which presented similar promise to add value and accuracy, but
also raised similar ethical and practical concerns.312
Scholars have argued that neuroscience hype and the fascination with colorful
brain images exerts undue influence in legal decision making.313 The question
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of whether brain-based evidence has an impact on judges’ and juries’ decisions
is an empirical one. Judges and juries have acknowledged the persuasive allure
of brain scans, after mitigating defendants’ sentences in light of neuroscientific
evidence. 314 In a nationwide survey, almost 200 state trial judges were
presented with a hypothetical case in which psychopathy was diagnosed
in a convict. About half of the surveyed judges received expert testimony
presenting a biological explanation of psychopathy, and the other half did
not. Survey results indicated a correlation between inclusion of the biological
explanation of neurological disorder with significantly reduced sentence length
and an increased number of mitigating factors listed.315 Additionally, studies
have shown that members of the public are more likely to trust diagnosis of a
psychiatric condition when brain imaging evidence is presented, as opposed
to evidence from psychological assessments. 316 These data indicate that
neuroscience evidence can have substantial effects on legal decision making.

Criminal Law
Neuroscience has become an integral part of the criminal justice system in
the United States. During the past decade, hundreds of criminal cases have
been influenced by neurobiological claims. In 2012 alone, over 250 judicial
opinions—more than double the number in 2007—cite the use of neuroscience
by criminal defendants arguing their brain made them do it. Already, over 5
percent of murder trials and 25 percent of death penalty trials feature criminal
defendants using neuroscience to argue for lesser responsibility or punishment.317
With a few notable exceptions, scientists are on the sidelines of these legal
developments. Researchers often decry use of poorly substantiated cognitive
neuroscience and call for caution regarding its use in law.
Many methodological problems stymie the reproducibility and validity of
neurological studies of complex behavioral traits.318 For example, what does
“impulsivity” mean? How is it measured? Is aggression on the sports field
the same as criminal aggression? How do we measure the difference? How
can we disentangle environmental and neurological effects in our advancing
understanding of human behavior? Do studies on behavioral variations within
a population tell us anything about the causes of specific individuals’ behavior
or actions?
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Despite these scientific hurdles, the use of neurological evidence in the criminal
courtroom is on the rise. Even the gravest of legal decisions—including the
question of capital punishment—already have hinged upon neuroscience.319
Over 1500 judicial opinions issued during 2005–2012 discuss the use of
neuroscience by criminal defendants (Figure 3). Almost 40 percent of those
opinions pertain to criminal defendants charged with capital murder, and
61 percent involve defendants charged with other serious offenses, including
noncapital homicide, assault, robbery, burglary, drug possession, rape, fraud,
and theft.320 Many of these cases include expert evidence about past head or
brain trauma, neuropsychological testing, and neuroimaging studies conducted.
Criminal law involves multiple stages of legal decision making, including
competency, trial, and sentencing. Neuroscience evidence has been introduced
Figure 3: Claims Made Using Neurological or Behavioral Genetics Evidence in U.S. Capital and
Non-Capital Criminal Cases
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and employed at various stages. Defendants have argued that they should be
held less accountable for their actions or punished less severely because of
alleged neurological impairments. Prosecutors have seized upon the doubleedged potential of such evidence to indict defendants’ characters or underscore
future dangerousness. These claims are fueling a reexamination of the criminal
justice system.
Competency
The U.S. Constitution forbids the trial of a defendant who lacks competency.321
An attorney can challenge a defendant’s competency at any stage of the legal
proceedings, from competency to stand trial to competency to be sentenced
for a crime. Generally, a defendant is incompetent to stand trial if he suffers
from a mental disease or defect that renders him incapable of understanding
the charges against him and their potential consequences, or is unable to assist
his attorney in his defense.322 Traditionally, psychological evaluations are used
to determine competency. Psychologists conduct interviews or behavioral
observations to determine whether accused individuals have the capacity to
understand the trial or assist in their own defense.
Attorneys are beginning to rely on neuroimaging techniques to supplement
psychological evaluation of competency.323 Although perhaps only weakly
informative, neuroscience can better ascertain the subjective capacities of
criminal defendants than existing tools used in law. Judges typically engage
in conversational dialogue with defendants and rely upon their perception
of defendants’ responses to assess competency. Neuropsychological testing,
a history of neurological trauma, and neuroimaging might improve such
judgments. Imaging techniques can determine whether structural or
functional abnormalities exist in individuals’ brains that might contribute
to a lack of ability to assist at trial.324 Observation of a physical abnormality
alone is insufficient to prove incompetence—the individual’s behavior and
abilities are relevant. Neuroscience techniques can support competency
determinations, especially when fact finders suspect that individuals are lying
about their abilities.
Consider for example, David Rothman, a 68-year-old physician, who
was charged with conspiring to commit health care fraud against the U.S.

93

GR AY M ATTERS Topics at the Intersection of Neuroscience, Ethics, and Society

government. Before trial and then before sentencing, Dr. Rothman’s attorney
challenged his competency, calling five different experts to testify about the
extensive neuropsychological testing and neuroimaging procedures (including
magnetic resonance imaging [MRI], positron emission tomography [PET],
and electroencephalogram [EEG]) they had performed on him. The experts
believed that Dr. Rothman suffered from a severe loss of insight and
comprehension relating to a degenerative brain disorder. The state’s counterexpert believed otherwise, based on his limited interactions with Dr. Rothman.
After hearing the evidence, the judge agreed with the defense experts, finding
Dr. Rothman incompetent to proceed to sentencing. His sentencing was
indefinitely suspended.325
Trial
Our society, including our legal system, is predicated on understanding and
predicting what individuals are thinking, planning, and doing.326 Although at
first glance, the legal system appears primarily concerned with one’s actions,
an individual’s mental state and intention also play a principal role in assigning
legal blameworthiness. For example, to be convicted of homicide, one must
not only have committed the act of killing someone, but the accused must also
have had the requisite mens rea (guilty mind)—that is, the intention to have
killed the victim.327 To make those assessments, criminal law has traditionally
relied upon observational methods to assess individuals’ intentions, such as
their testimony, the testimony of others who know them, and the observable
circumstances surrounding events. In the future, neuroscience might allow us
to achieve more accurate and empirical assessments of individuals’ intentions,
motives, knowledge, and mental states. 328 Already, defense attorneys have
attempted to use neuroscience to try to prove something about individuals’
mental states, for example, that they lacked the ability to act with purpose.
Some scholars have argued that neuroscience cha llenges the “folk
psychological” beliefs underlying criminal law: that actions are voluntary
and the product of conscious choice.329 The alternative they propose—that
actions arise from unconscious predispositions and decision making over
which we have little control—has been largely rejected in criminal law. This is
because legal concepts like voluntariness and intentionality are normative and
are understood differently by scientists and jurists. This alternative view also
does not align well with our subjective experiences of self-directed decision
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making. Moreover, research has demonstrated that if we approach individuals
as responsible actors, they are more likely to act responsibly.330
To obtain a criminal conviction, prosecutors must prove beyond a reasonable
doubt that a defendant acted voluntarily, with the mental state specified by law.
Criminal law grants prosecutors a strong presumption that the defendant acted
voluntarily. The defense of involuntariness arises only when the defendant’s
actions were a ref lex or convulsion, or a bodily movement arising from
unconsciousness, sleep, hypnosis, or some other factor not in the individual’s
conscious control. 331 Circumstances like these are believed infrequent in
law. However, scientists and philosophers are currently debating whether
neuroscience can show that decision making is primarily unconscious, which,
if so, would indicate a fundamental mismatch between legal and scientific
understanding of the nature of conscious action.332
For example, in a 2009 criminal case, a group of four friends gathered for
drinks after work. Later that evening, one of the friends drove the intoxicated
defendant’s truck to take them all home. Upon arriving at his house, the
defendant found himself locked out of his home, and returned to the truck
where he inexplicably assaulted his friend. The three friends quickly regrouped
and started to walk away, but not soon enough. The defendant hopped into the
truck and drove it into them, injuring one and killing another. At his trial, a
neurologist testified that the defendant’s actions were consistent with someone
in an automatic, unconscious brain state, taking no purposeful action. The
court rejected this claim, finding that the defendant’s actions did not appear
unconscious or automatic, but instead met the legal definition of voluntary,
intentional, and purposeful. He was sentenced to 15 years to life in prison.333
The mismatch between legal definitions of concepts of guilt and neuroscientific
understandings of human behavior has stalled attempts to use neuroscience
to challenge voluntariness and even mental states in law. Yet, in quite a few
criminal cases, defense attorneys have used neuroscience to argue that criminal
defendants lacked the mental state to have committed the crimes. Mental state,
like voluntariness, has a precise meaning in law: the defendant’s purpose in
acting, awareness of the surrounding circumstances, and intent to achieve the
resulting consequences.
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One problem for defendants in trying to establish their mental state during
the commission of the crime is the elapsed time between the crime and later
neurological testing. Neuropsychological testing that happens months or years
after a crime might have little bearing on the defendant’s brain at the time of
the crime. Moreover, although neuroscience can inform defendants’ general
behavioral predispositions—such as an inclination toward impulsivity or
aggression—it cannot yet tell us defendants’ specific mental states when they
engaged in the criminal act.
NEUROSCIENCE EVIDENCE CAN INFLUENCE JURY DECISIONS
Peter Jordan Chiesa owned a parcel of land off the highway. Two neighbors with adjoining
land accessed their properties by a dirt road that crossed Mr. Chiesa’s land. Over the years,
the neighbors clashed regularly about the use, maintenance, and width of the easement.
After numerous legal clashes, Mr. Chiesa had the trees pruned on either side of the road.
When the neighbors trimmed the trees more, Mr. Chiesa called the police to report that his
neighbors were trespassing and indicated that he planned to shoot his neighbors to remove
them from his property. He killed two of them.
At trial, the defense argued that Mr. Chiesa—who had no prior criminal record—suffered
from brain damage that left him unable to control his emotions and sent him into
uncontrollable rages. Computer-assisted tomography (CAT), positron emission tomography
(PET), and single-photon emission computerized tomography (SPECT) scans revealed
damage in his prefrontal cortex, temporal lobes, and cerebellum—damage that experts
claimed would affect his impulse control and temper. His doctors opined that, although
Mr. Chiesa was aware of what he was doing when he shot the neighbors, his conduct
was driven primarily by impulse, not choice. Despite evident planning—notifying the
police of his plan, driving his truck without incident, and aiming the gun at two separate
individuals—the jury convicted Mr. Chiesa of the lesser offense of second-degree murder
instead of first-degree, premeditated murder.
Source: People v. Chiesa. No. CO-47001, 2005 Cal. App. Unpub. LEXIS 10774 (Cal. Ct. App. Nov. 22, 2005).

Sentencing
Neuroscience can help society reexamine why and how we punish individuals
for committing crimes. Do we do so because the defendant deserves
punishment in proportion to the harm caused to society? If so, does a
neurobiological understanding of human behavior undermine retributivism
as the basis for punishment? Or do we punish individuals who commit crimes
to protect society against dangerous criminals? If so, would this goal be better
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served by focusing on rehabilitation and reintegration into society for those
who commit crimes?
In the majority of criminal cases where neuroscientific evidence has been
introduced, it has been used to challenge how severely a defendant should be
punished.334 This evidence often arises in the context of the separate sentencing
hearing that defendants receive when convicted of a murder where the death
penalty is being sought, to aid the jury in deciding between recommending the
death penalty or life in prison without the possibility of parole.
The results for criminal defendants have been mixed. Even in cases with truly
chilling facts, courts have held that an attorney for a capital defendant must
investigate a reasonable likelihood of a brain abnormality, or risk being found
constitutionally ineffective as counsel.335
For juvenile offenders, cognitive neuroscience has strongly influenced the recent
constitutional prohibitions on execution or sentencing to life imprisonment
without the possibility of parole.336 In 2005, the U.S. Supreme Court ruled
that persons younger than 18 years of age at the time of the crime could not
receive the death penalty, taking note of an amicus brief that argued that
juveniles lack fully matured brains, character, and sense of responsibility.337 The
Supreme Court revisited the question in 2010 and 2012.338 Citing favorably
from briefs submitted by the American Psychological Association and the
American Medical Association, the Court held that life imprisonment without
the possibility of parole for nonhomicide crimes committed by adolescents
is unconstitutional, and that for homicide crimes, the sentencing must be
individualized and consider the maturity of the offender.339
Prediction
Using neuroscience has a potential double edge for criminal defendants. In
some instances, neuroscience has enhanced rather than mitigated a defendant’s
punishment. Courts have at times regarded defendants’ neurological
predispositions as aggravating sentencing factors or circumstances. 340 If
defendants successfully prove that neurological abnormalities contributed to their
criminal conduct, courts might regard their brains as too broken or too dangerous
to have at large, even if that demonstrates they are somehow less culpable.341
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Recidivism prediction (i.e., predicting whether an individual will commit
another crime) is used throughout the criminal justice process, including in
determinations of bail, sentencing, probation, parole, and treatment program
assignments. Methods to predict recidivism include clinical observation
and measurement of risk factors, such as age at incarceration, age at release,
criminal history, drug use, and social support.
Impulsivit y—the persistent lack of restraint and consideration of
consequences—is one of the most widely studied risk factors for recidivism.
Neuroscience researchers studied the anterior cingulate cortex (ACC), a brain
region associated with impulse control, in an experiment attempting to predict
future rearrest of previous criminal offenders as a measure of recidivism.342
Damage to the ACC in humans can lead to changes in inhibition, apathy, and
aggression. Although other brain regions also play a role in impulse control,
research reveals that the ACC is the most robustly engaged region during
impulsive activity.343
Another study used functional magnetic resonance imaging (fMRI) scans
of hundreds of prisoners to ascertain features that distinguish psychopaths
from others.344 Studies report that individuals diagnosed with psychopathy
compose a large percentage of the prison population and are more likely to
reoffend.345 Establishment of biological markers that indicate psychopathy and
greater likelihood of recidivism could lead to
“We use predictions all the
tailored prison sentences. Some argue that it is
time now in criminal law and
unethical to assign longer sentences in response
elsewhere. If we’re going
to the same crime for those who are biologically
to use predictions, and we
already think that they are
predisposed to reoffending.346 However, others
proper to use, I can’t imagine
contend that neuroscience might lend more
what the argument looks
accuracy to existing methods for predicting
like for doing it less well, as
recidivism, an established practice in the
opposed to better.”
criminal justice system for making decisions
Morse, S., Ferdinand Wakeman
about bail, parole, and sentencing.347
Hubbell Professor of Law, Professor
of Psychology and Law in Psychiatry,
University of Pennsylvania Law
School & School of Medicine. (2011).
Current Issues in Neuroscience and
Neuroimaging. Presentation to the
Bioethics Commission, February 28.
Retrieved February 2, 2015 from http://
bioethics.gov/node/197.
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sentencing and punishment are being proposed and implemented. Several
kinds of so-called “treatments” for criminal behavior are already in use,
including chemical castration for sex offenders and drugs to combat addiction.
Other kinds of regimens are envisioned, such as drugs, psychosurgery, and
deep brain stimulation (DBS), to treat impulsivity or aggression.348
“Treating” criminal behavior as an alternative to imprisonment or a condition
of release raises concerns about the safety and efficacy of these treatments,
and about the coercive nature of such options. For example, Depo-Provera®,
the female contraceptive injection that is used to chemically castrate male sex
offenders, has not been tested in men—but this off-label use by clinicians
is not prohibited by the U.S. Food and Drug Administration (FDA). 349 In
addition, in some states, chemical castration of sex offenders is mandatory,
whereas in others, it is presented as a voluntary alternative to prison or a
condition of release. But questions surround whether such a choice can ever
be truly voluntary. As neuroscience advances and more treatment options
are envisioned—options that might seem like appealing alternatives to a
potentially ineffective incarceration system—these outstanding ethical
questions must be addressed.350

Civil Law
Neuroscience evidence also has been used in the civil law context. Civil
law involves suits between private parties that usually involve monetary
compensation (as opposed to criminal law cases, which are brought by the
government and typically involve such punishment as imprisonment). Workers’
compensation, personal injury, and disability determinations are examples of
civil litigation, and they often hinge on establishing “invisible injuries,” such
as exposure to toxins or the presence or extent of pain and suffering, making
them ripe for the introduction of neuroscience evidence.351 Often, pain can
be difficult to establish convincingly in civil cases, and neurological testing
and evidence potentially could help evaluate the veracity of claims of pain,
including emotional pain or suffering.352
In contract law, neuroscientific evidence has been proposed for intent
verification, that is, to measure an individual’s brain activity at the time of
contract initiation to determine what the individual intended to agree to and
expected to receive in return.353 For example, in one case, a contract for the sale
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of land was voided because evidence—including MRI data—demonstrated
that one of the contracting parties lacked the mental capacity to enter into
contracts.354 Even in child custody cases, neuroscience has been introduced to
establish parents’ fitness or neurological evidence about a child’s development
to determine the best interests of the child.355

Accuracy and Errors
Studies are under way to determine whether neuroscience can be used to
improve the accuracy of legal decision making and to decrease errors that arise
from bias or limitations of human perception. Research has revealed cognitive
biases among jurors and judges. For example, implicit bias by jurors based
on race and ethnicity is a common concern in U.S. courts. 356 Implicit bias
encompasses attitudes and stereotypes that affect our judgments and decisions
but do so unconsciously without an individual’s awareness, intentionality,
or control. Because these biases reside deep within our subconscious, they
are usually not accessible to individuals through self-reflection. Studies have
revealed implicit biases in the courtroom from previously unexamined factors,
for example, differences in how severely a judge sentences a defendant on the
basis of whether the sentencing occurs before or after the judge has had lunch.357
Current strategies to mitigate implicit bias in the courtroom include acknowledging
the existence of implicit bias, routinely examining thought processes and
decisions to check for possible bias, and increasing exposure to stereotyped group
members.358 Jurors are unlikely to recognize or reveal their own implicit biases.
Neuroscience could help by identifying areas of the brain associated with racerelated bias and perhaps eventually using neuroimaging techniques to detect juror
bias and correct for it. However, concern exists about the feasibility and ethical
constraints of using neuroimaging on all jurors. Techniques like this might be most
useful in cases where juror bias is being questioned.
Neuroscience also has been used to challenge and reveal limitations in
eyewitness testimony—whether through suggestibility that arises from lineup
procedures or the limitations of human perception. Ongoing studies are
attempting to link brain activation patterns to facial recognition.359 Using
neuroimaging techniques to help witnesses accurately identify offenders is a
long way off, but if it becomes possible in the future, it could help to improve
accuracy and make just outcomes more likely.
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Policymaking
Legislators sometimes rely on neuroscience data and concepts to advocate
for their agendas. For science, including neuroscience, to guide just and fair
policies and laws, data must be accurate and reliable. Neuroscience might hold
greater near-term promise in policymaking than it does in criminal and civil
cases. The practical limitations that constrain effective use of neuroscience in
the courtroom—including the fact that brain differences across a population
do not explain the behavior of any particular individual in the population—
might matter less in policymaking than adjudicating trials. To the extent that
neuroscience can help us at a group level to understand how and why people
behave as they do, it might provide relevant empirical evidence for new and
better social policies. However, scientific hype in the media or scientific claims
that have not been borne out through replication and verified by the scientific
community at large serve only to distort public perception. If legislators rely
on hyped scientific claims and unverified science to support political agendas,
resulting policies and laws will be unjust.
For example, as described above, the U.S. Supreme Court has relied on
neuroscience evidence in decisions that led to substantial changes in juvenile
justice around culpability and punishment of adolescent criminals. In
developing policy, lawmakers might draw from evidence concerning impaired
judgment of adolescents compared with adults, increased emotional reactivity
among adolescents, and their increased likelihood to engage in risky behaviors
in the presence of peers despite knowing better.360
Scientific evidence should be considered collectively when forming policy
decisions. Policy developments based on selected research results or scientific
evidence that has not yet been replicated and verified are unlikely to be fair
and just. For example, in the 1990s, hyped neuroscience research results
led to widespread publicity of a phenomenon called the Mozart effect—an
increase in intelligence associated with listening to classical music. The
original study demonstrated that college students’ performance on spatial
reasoning tests improved for 10 to 15 minutes after listening to a Mozart
sonata, which translated into temporarily increased IQ scores during that
same period.361 Sustained media interest in the Mozart effect contributed to its
false association with children and infants well after the publication of reports
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failing to replicate the original results.362 Consequently, in 1998, the Georgia
state legislature allocated taxpayer money to a policy ensuring that all newborn
infants received a recording of classical music. 363 In this case, unverified
scientific results combined with unchecked media hype led to misinformed
policymaking and a potential misallocation of taxpayer money.
Disagreement about neuroscience research, findings, and interpretation can
have a major impact on the law. Policymakers will likely use neuroscience
more frequently as it advances. When mature and verified science is used
and interpreted correctly, it can have a positive impact on the law, grounding
legislation in evidence. However, neuroscience evidence supporting claims that
are not yet fully mature or verified can affect the law prematurely and unjustly.

Interrogating the Brain
Courts and police do their best to ascertain the thoughts, intentions, and
desires of criminal defendants. Some argue that neuroscience might eventually
allow us to be able to interrogate the brain, threatening a deeply held sense
of privacy.364 But today, and in the foreseeable future, neuroscience does not
enable us to read minds. Technology remains extremely limited and cannot
reveal the true inner desires, psychological states, or motivations that are
worthy of the term “mind-reading.” 365
However, novel neuroscience techniques might soon reveal (with a cooperative
witness) whether an individual recognizes a face or an object, possesses
knowledge relevant to a legal proceeding, is lying or telling the truth, or even
allow reconstruction of the visual imagery seen at the time of the crime.366
These techniques raise crucial questions, including whether “inner mental or
neural processes” deserve more privacy protection than external or behavioral
elements such as words and actions, and if so, whether convicting criminals is
a sufficient justification for violating that privacy.367
If we could accurately interrogate the brain, with a high degree of reliability,
then just as DNA evidence has helped to exonerate many wrongfully accused
and convicted individuals, so too might neuroscience offer greater accuracy
and insights to improve our laws and policies. We should be open to the
possibilities that neuroscience can bring, while ensuring the progress and
responsible application of neuroscience to the legal system and policymaking.
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Scientists disagree about the accuracy of functional brain imaging technologies
at issue here, including what inferences can accurately be drawn from
observed brain activity. While researchers debate the meaning and utility of
these neuroscience techniques, some commercial entities have already started
marketing technologies to interrogate the brain.
From simple consumer-based devices that detect electrical activity in the brain
and correlate it with attention and relaxation, to complex fMRI scans to detect
brain activity associated with complex thoughts, imagery, and tasks, cognitive
neuroscience research is advancing our ability to access and decode basic
thought processes in the brain.
Researchers have demonstrated through brain scanning that individuals
recognize voices or faces with relatively high accuracy in laboratory settings;
however, the results are not accurate enough yet to comfortably rely on this
technique in a high-stakes situation.368 Such research might also demonstrate
that a person harbors guilty knowledge—for example, knowledge that
only individuals familiar with unreleased details of crimes might have—by
measuring physiological responses to recognized stimuli using EEG output.369
With fMRI and sophisticated computer algorithms, researchers have also been
able to roughly reconstruct the visual imagery being observed or imagined by
an individual, indicating that perhaps one day society might seek to decode the
imagery being visualized by a criminal suspect or an eyewitness.370
New lie detection tests, initially commercialized by companies like Cephos
Corporation (Tyngsboro, Massachusetts), and No Lie MRI (San Diego,
California), use fMRI to analyze the truthfulness of individuals in response
to questioning.371 The premise is that lying is more physiologically taxing
than telling the truth, and that measuring blood flow patterns and areas of
activation of the brain when answering binary questions can accurately identify
lying or truth-telling by individuals. 372 Even though litigants have made
several attempts to introduce fMRI-based lie-detection in U.S. court cases,
no court has admitted such evidence because of concerns about its scientific
reliability. However, some countries are already using similar technologies in
criminal investigations. Several reported cases in India involved use of similar
technology on witnesses and suspects in criminal cases.373
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These neuroscience applications raise profound ethical and legal questions.
For example, do individuals have a right to mental privacy that safeguards
them from being compelled to submit to EEG, fMRI, or other brain-based
interrogations? Should eyewitnesses have their memories validated by
neuroscience techniques? Do the U.S. Constitution, conventions on human
rights, treaties, or other legal and social norms offer adequate protection to
individuals concerning these technologies? Does the Fourth Amendment of the
U.S. Constitution, which protects individuals from unreasonable searches and
seizures by the government, safeguard individuals against such uses?374 Does
the privilege against self-incrimination protected by the Fifth Amendment of
the U.S. Constitution protect individuals from being compelled to undergo
fMRI-based lie detection?375 What do we mean by freedom of thought, and
to what extent is what we mean consistent with neuroscience findings? As
neuroscience and technology move forward, scholars will continue to debate
these questions, and the public must keep a close eye on the ethical and societal
implications of advances and their applications in the courtroom.

The Value of Neuroscience to the Legal System
It is imperative that we avoid overstatements and hype in discussing how
neuroscience can affect the legal system. As one commentator described
it, neuroscience will not make the legal system “dry up and blow away.”376
Measured introduction of neuroscientific evidence and concepts, after they
are validated, well-understood, and interpreted accurately, is potentially
highly valuable. Neuroscience cannot answer central normative questions that
are important to society—for example, why we punish criminals and what
it means to be a morally responsible or free human being. However, it can
provide us with evidence and support a better understanding of the human
brain that might guide society’s consideration of these and other important
moral questions. Valid scientific evidence can support evidence-based and more
accurate legal and policy decisions. For example, when fingerprinting analysis
was first introduced into U.S. courtrooms, it provided evidence relating to
whether a defendant committed the act. It does not provide definitive proof;
we use other evidence in addition to determine whether the defendant
committed the act. Similarly, neuroscience could help address whether an
individual has a mental disease or defect—one part of the test of legal insanity
in most U.S. jurisdictions. Although neuroscience cannot answer whether an
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individual is legally insane—a legal construct to determine which individuals
we excuse from blameworthiness—it might get us closer to answering whether
an individual satisfies the legal test, or even if that legal test can be improved
or modified by a better understanding of human behavior.
As neuroscience progresses, it also can contribute to our understanding of
how we reason and make moral decisions. Some scholars argue, for example,
that over time, neuroscience will reveal that human behavior can be explained
as complex causal chains, rather than self-directed choices arising from free
will. They argue that this new understanding of human behavior will not
necessarily change the way individuals behave or the way we understand
human behavior—people will still have the experience of choosing and of
making decisions. However, over time, this neuroscientific understanding
could challenge the purpose of punishment in the criminal justice system.
These scholars argue that, if moral decisions are just inevitable results of
causal chains, then individuals are not blameworthy, and punishment for the
sake of retribution is intolerable. In this way, they argue, neuroscience will
change the way we think about our legal system. Retributive justice will be
replaced by punishment only for the sake of deterrence or opportunities for
therapeutic interventions.377
Claims that the law will be revolutionized by new evidence are not novel. 378
Even though neuroscience, or any science examining the causes of and
contributions to human behavior, can help reveal fallacies in our previously
held normative judgments, neuroscience does not inevitably lead us to the
answers to fundamental moral questions. For example, even if we can agree that
moral decisions result from neurological chain
“Neuroscience, like other
reactions, it does not follow that the individuals
research on human behavior
who make those decisions should not be held
and decision making, can help
ethically or legally responsible for them. The
us understand the processes by
which
we make moral decisions.”
matter remains of what we as individuals and
as a society accept as the standards of ethical
Greene, J.D., John and Ruth Hazel
Associate Professor of Psychology,
and legal responsibility. Ultimately, choices
Director, Moral Cognition Lab, Harvard
University. (2014). Potential Implications
about what law and policy should be are social
of Advances in Neuroscience Research
for Ethics and Moral Decision Making.
and ethical choices. These choices can be
Presentation to the Bioethics Commission,
guided by new discoveries from science, but
June 10. Retrieved February 4, 2015 from
http://bioethics.gov/node/3778.
not answered solely by scientific inquiry.
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Some scholars have contended that an account of legal responsibility can
be defended independently of the existence of free will and that advances
in neuroscience will not undermine the basic assumptions of law.379 Others
have used neuroscience to support a legal theory of free will based on freedom
of actions.380 Although science is pertinent to law by providing information
about some causes of (and excuses for) behavior, law fundamentally involves
normative questions. Law concerns standards for behavior that provide
individuals with reasons for action and inaction—either recognition of
why an act is wrong or fear of the consequences of violating the law.381 The
determination of legal responsibility concerns not just psychological facts, but
social standards or expectations for what it means to have and fulfill legal
obligations to other citizens in the community.382
Several examples illustrate this point. As described above, neuroscience
evidence is used in determining individuals’ competency to stand trial.
Previously, psychological evaluations were the only tool at a court’s disposal.
Advances in neuroscience now answer questions about competency in a more
empirical and potentially more accurate way. The legal elements of competency
include an understanding of the charges and an ability to assist in one’s own
defense. Neuroscience techniques that might identify the cognitive capacities
necessary to understand trial proceedings and assist in one’s own defense could
support more accurate competency determinations. For example, neuroscience
can address whether an individual has the capacity for long- and short-term
memory or whether they have the capacity for sound judgment and reasoning.
Developments in neuroscience likely will continue to refine our understanding
of what acting voluntarily or with intentionality means in criminal law.
New advances in diagnoses of neurological disorders could provide evidence
of involuntary movements, like seizures, which could be used to argue that
someone acted involuntarily.383 Similarly, advances in neuroscience might
provide greater clarity about neurological disorders or psychological conditions
that cloud consciousness, which might shed light on such symptoms as
dissociation and bear on whether behavior was voluntary. 384 Advances in
understanding how intoxication and addiction affect psychological states
could provide evidence to help jurors differentiate when a defendant has acted
recklessly (i.e., with conscious disregard of a substantial and unjustifiable risk
of injury to others) rather than negligently, which does not require conscious
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awareness of a risk.385 Neuroscientific evidence might supplement the objective
circumstantial evidence being used to determine whether a crime was
committed in the heat of passion. Advances in the neuroscience of addiction
and mental illness also could be relevant to the legal process of diverting those
who have committed crimes into treatment programs, perhaps by revealing
evidence of who is most likely to be receptive to treatment.386
Advances in neuroscience also could help us better understand how
incarceration affects cognitive function and whether it is successful at deterring
future crime. Neuroscience research can help support better, more practical,
and more humane policies. For example, research indicates that solitary
confinement, which involves isolation and restriction of environmental and
social stimuli, can cause severe psychiatric harm and negatively affect cognitive
functioning. Solitary confinement can cause psychological harm among
individuals with no history of mental illness and can exacerbate preexisting
disorders.387 Experiments with animals and humans have revealed the effects
of isolation and stimuli deprivation on brain degeneration but, because of
challenges in working with prison populations, little neurobiological evidence
is available of structural brain differences among prisoners confined to solitary
confinement. Research on super-maximum (commonly known as “supermax”)
prisons also demonstrates deleterious effects on prisoners’ mental health.388
Studies reveal that prisoners are substantially more likely than the general
population to have a mental illness or a traumatic brain injury. 389 Selfharm incidents are also more likely among prisoners with a serious mental
illness.390 More research is required on how to treat mentally ill prisoners,
how to prevent suicide attempts, and the association between mental illness
and recidivism.391 More empirical neuroscience research will help continue to
build understanding of incarceration systems and guide development of better
policies.392 Research about the effects of incarceration on prisoners’ brains and
on the prevalence of mental illness in prison also might slowly work to affect
society’s views of criminal justice practices and the ethics of incarceration.393

Challenges of Applying Neuroscience to the Legal System
Despite the real and potential value of neuroscience application to the legal
system, the transition, translation, and interdisciplinary bridge is not without
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its challenges, both ethical and practical. Overstatements about the potential
value of neuroscience and haste to apply it to the legal system and policy
development can lead to misinterpretation and misapplication of scientific
information. Drawing legal conclusions on the basis of unreliable science,
especially when those conclusions involve the deprivation of an individual’s
liberty, represents a miscarriage of justice.

Practical Challenges
Although neuroscience can help improve the accuracy of determinations
about individuals’ mental states, of note, evidence of defendants’ current
mental state does not necessarily pertain to their mental state at the time
of an alleged crime. The most relevant judgments about a person’s state of
mind are unavoidably retrospective.394 In addition, neurological differences
only matter insofar as they correlate to the behaviors of interest. For example,
differences in the brains of adolescents and adults do not, on their own,
establish that adolescents are less rational. Rather, the association of brain
data to behavior, such as irrational behavior, determines the relevance of
neuroscientific discoveries to law. In cases such as the adolescent sentencing
cases described above, advances in neuroscience supplement or confirm the
conclusions that can be drawn from behavioral evidence. Furthermore, the law
depends on normative judgments about what it means to be legally responsible.
Neuroscience alone cannot determine whether adolescents are reasonable
enough to face the death penalty. This determination is not a matter of fact,
but a matter of what responses are appropriate for society to employ in light of
illegal acts.395
Although laboratory studies demonstrate varied potential applications of
neuroscience discoveries to the legal setting, many of these discoveries are
not ready for use in the courtroom. Studies often have very few participants,
many drawn from undergraduate student populations—a sample that does
not necessarily represent either the population at large or the defendants to
whom the studies are intended to apply.396 How to apply research results to
individuals in a courtroom setting also is unclear, because scientific findings
are typically averaged and statistically grouped.397 Because greater variability
can exist between two individuals within a group than between individuals in
different groups, determining, for example, which statistical group a defendant
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falls into can prove challenging.398 This is commonly referred to in the literature
as the general to individual (or group to individual) “G2i” problem.399
The G2i problem is a perennial one for courts and represents a fundamental
mismatch between population-based science and the individualized
determination in law. The goal of science is often to make statistical
correlations—for example, neuroscientists typically compile fMRI data from
multiple research participants and correlate brain activation patterns with
specific cognitive states. But this aggregate information might not accurately
ref lect an individual’s pattern of activity. 400 For example, in one study,
aggregate data revealed activation of several brain regions during a deception
task, but researchers could not accurately predict deception in all individual
research participants.401 Courts, however, typically are concerned with the
individual in front of them rather than aggregate data.402 When neuroscientists
testify as expert witnesses, they must either extrapolate aggregate data to the
individual in question, or they can present group data and allow jurors and
judges to make inferences and draw legal conclusions about the individual
in question. Each of these options is imperfect, and which option an expert
employs varies widely across courts.403

Ethical Challenges
Several ethical challenges are involved in the application of neuroscience to the
legal system. Some ethical concerns are real and applicable today, on the basis
of current uses of neuroscience within the legal system. Others, however, are
forward-looking concerns involving questions that might arise in the distant
future when neuroscience is further advanced.
One contemporary ethical consideration involves treatment of incarcerated
individuals and questions of cognitive liberty. In the United States, executing
an individual who is determined to be legally insane is unconstitutional;
thus, inmates on death row can challenge their competency for execution.404
At issue, and working its way through courts in several jurisdictions, is the
question of whether a death row inmate can constitutionally be forcibly
medicated to render him competent to be executed.405 These questions and the
consequences of the court decisions have profound ethical import.
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Developments in neuroscience could also provide alternative forms of
punishment and rehabilitation for criminals. The prefrontal lobotomy was
used for approximately a quarter of a century to mitigate antisocial behavior
caused by mental illness. 406 A 2005 study reported that DBS can diminish
aggressive behavior; other brain regions associated with criminality might be
susceptible to improvement through DBS or even less invasive technologies
like transcranial magnetic stimulation. 407 Direct brain interventions in
criminal behavior by pharmacological or other neuromodulatory methods
might proliferate with advances in neuroscience. As discussed above,
this neuroscientific medicalization of crime and punishment is especially
concerning, given the vulnerability of incarcerated individuals.

Recommendations
Bridging the gap between neuroscience and the law can be difficult. The two
disciplines are vastly different from one another, involving different kinds of
expertise, assumptions, terminology, norms, and goals. Much of neuroscience
aims to make correlations and draw conclusions in the aggregate about human
behavior, whereas the law is more concerned with causality and seeks to draw
conclusions about individual behavior and motivation. Admitting expert
testimony about neuroscience under the rules of evidence can be challenging. In
addition, drawing from and interpreting neuroscience in ways that are relevant
and probative of important facts, but that do not overly prejudice judges or
jurors, is complex. Members of the public, especially ones who will serve as
jurors, would benefit immensely from educational resources that help bring
high-level neuroscientific concepts into lay terms. Individuals expected to use
and interpret neuroscience, including judges and attorneys, would also benefit
from greater availability of basic training that helps ease the interdisciplinary
transition of neuroscience into the legal decision-making process. Considering
the expanding role of the behavioral sciences and neurosciences within the legal
system, judges and lawyers must ensure they understand and correctly interpret
emerging scientific evidence. Without sufficient training and guidance, lawyers,
judges, and jurors cannot effectively assess the evidence and technologies
involved in a growing number of legal cases.
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Recommendation 10: Expand and Promote Educational Tools to Aid
Understanding and Use of Neuroscience within the Legal System
Government bodies and professional organizations, including legal societies
and nonprofit organizations, should develop, expand, and promote training
resources, primers, and other educational tools that explain the application
of neuroscience to the legal system for distribution to members of the public,
jurors, judges, attorneys, and others.
Studies reveal the persuasive power of brain scan images and neuroscience
information on individual evaluations of the legitimacy of scientific claims.408
Public education efforts can inform the public and help individuals better
understand and interpret scientific claims. For example, Brainfacts.org provides
resources designed to educate stakeholders about basic neuroscience principles
and societal implications of neuroscience research and its applications. 409
Public education efforts should be responsive to developments in the rapidly
changing field of neuroscience.
Specialized training might not prevent novices from succumbing to the
allure of neuroscientific explanations, but extended and specific training
might be beneficial.410 Efforts to train lawyers and judges are already under
way. For example, the American Association for the Advancement of Science
(AAAS) hosts seminars to educate judges on advances in neuroscience and
the issues they might encounter as a result of neuroscience developments.411
Legal professionals demonstrate substantial interest in training sessions. For
example, the MacArthur Foundation’s Colloquium for Federal Judges on
Law, Neuroscience, and Criminal Justice received 135 applications for just 35
openings in 2013 and 2014.412 Other resources for lawyers and judges include
a neuroscience “boot camp” and several curricular materials published by
the MacArthur Foundation Research Network, a Neuro-Literacy 101 course
hosted by the Integrative Law Institute, continuing education programs,
a forensic psychiatry review course sponsored by the American Academy of
Psychiatry and the Law, and a publication funded by the National Center
for State Courts, the Open Society Institute, and the State Justice Institute
outlining research on implicit racial bias and offering strategies to mitigate it
in the courtroom.413
e
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In addition to the broad educational tools discussed in Recommendation 10,
relevant bodies also should fund and conduct specific research and report
results regarding use of neuroscience evidence in making important legal and
policy decisions. Organizations and government bodies also should publish
reports that address the challenges and limitations of neuroscience’s application
to the legal system.

Recommendation 11: Fund Research on the Intersection of Neuroscience
and the Legal System
Relevant bodies, such as the National Academies of Science, the U.S.
Department of Justice, the National Institute of Justice, and the Social
Security Administration, should support comprehensive studies of the use of
neuroscience in legal decision making and policy development.
In response to the surge in DNA evidence used in criminal investigations
and trials and calls from the scientific and legal communities, the National
Academies National Research Council’s Committee on DNA Forensic Science
produced two detailed reports to address controversy and to answer questions
about the use of DNA forensic evidence in criminal cases.414 These reports
proved invaluable to the public and other stakeholders affected by use of DNA
evidence. The National Academies similarly issued powerful reports on use
of polygraph examinations, recommending against federal government use of
polygraphs for screening prospective or current employees to identify spies or
other national security risks because of the unreliability of the tests.415 Similar
reports and training materials on the use of neuroscience in law should be
developed. These should address the limitations, challenges, and potential for
the use of neuroscience in the courtroom and of neuroimaging techniques for
investigative purposes.
In addition, untapped resources for empirical work in this area abound,
for example, through such government agencies as the Social Security
Administration that collect and process data surrounding medical claims in
administrative legal proceedings. These agencies might benefit from supporting
new studies to aid understanding of the neurobiological bases of pain and
disability to facilitate accuracy in claim processing and arbitration.416
e
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Neuroscience ca n add va lue to lega l decision ma k ing a nd polic y
development—strengthening normative conclusions, lending accuracy and
scientific evidence to often intangible information, such as mental state and
intent, and potentially weeding out problems of bias and faulty memory.
However, neither neuroscience nor any other science will inevitably overturn
existing norms undergirding the legal system or fundamentally alter our
notions of blameworthiness and responsibility. To maximize the value that
neuroscience has to offer, scientists, the media, and legal decision makers must
avoid hype. Unrealistically high expectations for new science and technology
can lead to a loss of trust when those expectations are unmet.417

Recommendation 12: Avoid Hype, Overstatement, and Unfounded
Conclusions
Neuroscientists, attorneys, judges, and members of the media should not
overstate or rely too heavily on equivocal neuroscientific evidence to draw
conclusions about behavior, motivations, intentions, or legal inferences.
As scholars have noted, “[p]eople studying the ethical, legal and social
implications of neuroscience have to walk a tightrope.”418 The ethical
implications of potential technologies must be considered before those
technologies are used widely. But scholars have been criticized for putting the
cart before the horse—puzzling through potential implications of a technology
that is not ready for valid and reliable use creates the expectation that it works.419
In addition, when neuroscience evidence that is unreliable or has not yet been
validated and is not ready for application is introduced into the legal system,
justice is threatened. Neuroscientists and courts must exercise caution to
maximize the value of neuroscience to the legal decision-making process.
e
As attorneys introduce more neuroscience evidence into the courtroom, and
advocates use neuroscience to influence policy, neuroscientists should engage
with the process, consider potential legal applications of their work, and
seek to engage with legal and policy decision makers to ease the translation.
Neuroscientists can play a principal role in assisting judges and jurors to
determine the appropriate interpretations of neuroscientific evidence.420 Judges
need to understand how neurotechnologies work and what their limitations
113

GR AY M ATTERS Topics at the Intersection of Neuroscience, Ethics, and Society

are, and the limitations of data translation to the courtroom, such as the
general to individual problem.421

Recommendation 13: Participate in Legal Decision-Making Processes
and Policy Development
Neuroscientists should participate in legal decision-making processes and
policy development to ensure the accurate interpretation and communication
of neuroscience information.
Academic institutions, neuroscience and ethics professional organizations,
and science policy organizations can play a role in increasing responsible
engagement of neuroscientists with legal decision-making processes and policy
development. They can offer educational materials and training resources
that describe opportunities for engagement, help neuroscientists understand
legal applications for their work, and develop communication skills to bridge
language and methodological gaps between the two fields.
Some ways that neuroscientists can engage with these processes include acting
as expert witnesses, acting as consultants for a legal team, or helping to file
amicus briefs to courts. 422 Training resources for neuroscientists acting as
expert witnesses should emphasize that neuroscientists need to understand
certain points, including the different ways that science and the courts
approximate truth; that opposing attorneys will attempt to expose f laws
in their data and in their testimony; that being an expert witness entails
answering specific questions as opposed to delivering a lecture; that judges are
responsible for determining whether their expert testimony is admissible; and
that legal jargon is different from scientific jargon and that bridging that gap
can be challenging.423
***
Neuroscience offers a variety of current and potential future applications in
legal decision making and policy development. Although neuroscience will not
change the fundamental normative inquiries at the heart of the legal system,
it provides tools to help address them with more evidence and increased
accuracy, and has the potential to advance the cause of justice and the rights
of the accused and the incarcerated. Practical challenges to its importation
into the legal system persist, and ethical challenges, both real and imagined,
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must be considered. Education is essential to combat challenges of hype and
reliability and address ethical concerns head-on. Neuroscientists should engage
in and lend their expertise to the legal process. The Bioethics Commission
urges stakeholders to consider the potential impact of neuroscience on the legal
system and policymaking, continue efforts to educate decision makers and
others, and strive for reliability and fair and just application.
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T

he President charged the Bioethics Commission to examine neuroscience
research ethics and the societal implications of applications of
neuroscience research as part of the BR AIN Initiative. The Bioethics
Commission addressed this charge in two parts. This second part, Gray
Matters, Vol. 2, takes an in-depth look at three of the most controversial
topics at the intersection of neuroscience and society that have captured the
public’s attention—cognitive enhancement and other neural modification,
consent capacity, and neuroscience and the legal system. In addition, this
volume proposes one overarching recommendation that pertains to all funders
associated with the BRAIN Initiative.

Recommendation
In this report, the Bioethics Commission calls for research on a number of
critical topics. Such research requires adequate support, including funding,
personnel, and other resources. As a White House Grand Challenge, the
BR AIN Initiative is uniquely positioned to establish and support efforts
that bring together diverse expertise from neuroscience, ethics, law, policy,
and other disciplines to advance research and education at the intersection of
neuroscience, ethics, and society.

Recommendation 14: Establish and Fund Multidisciplinary Efforts to
Support Neuroscience and Ethics Research and Education
The BRAIN Initiative should establish and fund organized, independent,
multidisciplinary efforts to support neuroscience and ethics research and
education, including the activities recommended in this report.
Financial, practical, and technical support is necessary to investigate important
unresolved research and policy questions, many of which are outlined in this
report. Organized, independent, multidisciplinary efforts would provide
infrastructure to address ethics integration, education, and research. These
efforts need not be single brick-and-mortar centers, housed within a particular
federal agency or institution. Other configurations can enable stakeholders
from an array of public and private entities to collaborate and facilitate research
on the ethical and societal implications of neuroscience as the field advances.
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Existing initiatives can guide how these efforts might be structured. For
example, the HIV [human immunodeficiency virus] Modelling Consortium
is a coordinated effort led by representatives from major governmental and
nongovernmental organizations. The Consortium identifies questions for
further research, facilitates data and information sharing across a diverse set of
projects, provides a forum for review of new research, and funds new research.424
Located around the country, Consortium members meet virtually through
periodic meetings and teleconferences. The Human Genome Project Ethical,
Legal and Societal Implications Research Program (HGP ELSI) used set-aside
funds to support research on related ethical issues. Over the past two decades, a
community of interdisciplinary scholars has offered constructive critique of the
structure of HGP ELSI and the implementation of its research and education
components.425 The architects of these new neuroscience funded efforts should
look to these examples and others to discern successful approaches.
Potential topics that should be addressed by these efforts include the possibility
that neuroscience research might contribute to or mitigate stigma and
discrimination, be used as evidence in legal proceedings, improve clinical
practice, and influence public perceptions of neuroscience and neurological
disorders, among others. In addition, these collaborative efforts should
support development and dissemination of training materials, guidance, and
other educational tools to facilitate informed public debate. Efforts funded
by the BRAIN Initiative that integrate neuroscience and ethics will be wellpositioned to answer new and remaining ethical questions, consider societal
implications of neuroscience research, educate the public, and implement
policy recommendations.
***
Advances in contemporary neuroscience research have the potential to deliver
both individual and societal benefits, including the potential to treat or cure
devastating neurological disorders, and to further our understanding of the
human brain and mind. Neuroscience advances have captured the public’s
attention and stimulated scholarly and public debate, fueled by accurate
accounts of the science as well as hyped and misinformed interpretations. Three
controversies represent some of the most important and provocative topics at
the intersection of neuroscience and society. Neural modification, including
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cognitive enhancement, raises questions about reconciling risks and benefits,
ensuring justice, and understanding what it means to be human. Adequately
respecting and protecting individuals with impaired consent capacity has
presented challenges for decades. Advances in neuroscience and the promise of
neuroscience research compel us to reexamine this area—ensuring that those
with impaired consent capacity can participate in and benefit from ethical
research. Application of neuroscience to legal decision making and policy
development offers the potential for more accurate and just outcomes, but also
raises concerns about premature use of scientific information, privacy, and
moral responsibility. In this report, the Bioethics Commission seeks to clarify
the scientific landscape, identify common ground, and recommend ethical
paths forward to stimulate and continue critical, well-informed conversations
at the intersection of neuroscience and ethics as the field continues to advance.
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Appendix I: History of Major U.S. Policy Proposals and
Recommendations on Consent Capacity in Research
1974

1977

1978

1998

DHEW

National
Commission’s
Psychosurgery

National Commission’s
Research Involving Those
Institutionalized
as Mentally Infirm

NBAC’s Research Involving
Persons with Mental
Disorders That May Affect
Decisionmaking Capacity

• Recommendation:
Follow Subpart D
language; include
a consent auditor
• Response: DHEW issued
proposed regulations

• Recommendation:
Two levels of risk; need
approval/guidelines
from national review
panel and consent
of legally authorized
representative (LAR) if no
prospective authorization
and greater than
minimal risk research
• Response: Criticized for
having limited scope,
being stigmatizing,
and as too restrictive;
not implemented

• Proposed
policy:
Obtain consent
of individual or
representative
with legal
authority,
establish
consent
committee
• Response:
Not adopted

• Recommendation:
Psychosurgery
can be performed
if national board
determines direct
benefit, guardian
gives consent,
court approves
• Response:
DHEW proposed
ban on
psychosurgery
on those not
competent to give
informed consent;
not adopted

DHEW
• Proposed policy:
Add Subpart E to reflect
National Commission’s
recommendations
• Response: Policy not
finalized due to lack of
consensus and judgment
that DHEW regulations were sufficient

2001

2002

2009

HHS Working Group
on the NBAC Report

NHRPAC’s Informed
Consent and the
Decisionally Impaired

SACHRP Recommendations
from the Subcommittee for
the Inclusion of Individuals
with Impaired Decision
Making in Research

• Recommendation:
NBAC recommendations be applied
to all persons
with decisional
impairment;
OHRP and FDA
solicit additional
public comment
• Response: OHRP
requested public
comment in 2007

• Recommendation:
Three levels of risk
similar to Subpart D; LAR
must give permission;
applies to all who lack
decisional capacity
• Response: Not adopted
(charter expired; SACHRP
created Oct. 2002)

• Recommendation: Allow
local IRBs to review
more than minimal risk
research; encourage
states to adopt uniform
legislation regarding who
can serve as an LAR
• Response: Not adopted

DHEW: Department of Health, Education, and Welfare; HHS: U.S. Department of Health and Human Services (formerly U.S.
Department of Health, Education, and Welfare); IRBs: institutional review boards; National Commission: National Commission
for the Protection of Human Subjects of Biomedical and Behavior Research; NBAC: National Bioethics Advisory Commission;
NHRPAC: National Human Research Protections Advisory Committee; OHRP: Office for Human Research Protections (under
HHS); SACHRP: Secretary’s Advisory Committee on Human Research Protections; Subpart refers to subparts of Protection of
Human Subjects, HHS. 45 C.F.R. Part 46
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Appendix II: Guest Presenters to the Bioethics Commission
Regarding Ethics and Neuroscience
Paul S. Appelbaum, M.D.
Elizabeth K. Dollard Professor of
Psychiatry, Medicine & Law; Director,
Division of Psychiatry, Law, and Ethics;
Director, Center for Research on
Ethical, Legal & Social Implications of
Psychiatric, Neurologic & Behavioral
Genetics, Department of Psychiatry,
Columbia University
Giorgio A. Ascoli, Ph.D.
University Professor, Molecular
Neuroscience Department; Founding
Director, Center for Neural Informatics,
Structures, and Plasticity, Krasnow
Institute for Advanced Study, George
Mason University
Nick Bostrom, Ph.D.
Professor, Faculty of Philosophy; Director,
Future of Humanity Institute; Director,
Programme on the Impacts of Future
Technology, University of Oxford
William D. Casebeer, Ph.D.
(U.S.A.F., Retired)
Program Manager, Defense Advanced
Research Projects Agency
Timothy Caulfield, LL.M.,
F.R.S.C., F.C.A.H.S.
Canada Research Chair in Health Law
and Policy, Professor in the Faculty of
Law and the School of Public Health,
University of Alberta

David Chalmers, Ph.D.
Professor of Philosophy and Co-director
of the Center for Mind, Brain, and
Consciousness, New York University;
Distinguished Professor of Philosophy and
Director of the Centre for Consciousness,
Australian National University
Anjan Chatterjee, M.D., F.A.A.N.
Professor of Neurology, Center for
Cognitive Neuroscience and Center for
Functional Neuroimaging, University of
Pennsylvania School of Medicine
Mildred Cho, Ph.D.
Associate Director; Professor of Pediatrics,
Stanford Center for Biomedical Ethics,
Stanford University
Sohini Chowdhury
Senior Vice President, Research
Partnerships, Michael J. Fox Foundation
for Parkinson’s Research
Miyoung Chun, Ph.D.
Executive Vice President of Science
Programs, The Kavli Foundation
Patrick Corrigan, Psy.D.
Distinguished Professor of Psychology,
Illinois Institute of Technology
RADM Peter J. Delany, Ph.D., LCSW-C
Director, Center for Behavioral Health
Statistics and Quality, Substance
Abuse and Mental Health Services
Administration
Rebecca Dresser, J.D.
Daniel Noyes Kirby Professor ofLaw;
Professor of Ethics in Medicine,
Washington University, St. Louis
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Stanford University Graduate School
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