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Examples of representative papers

Higher order
cognition

Self and
mental states

Higher order
cognition and
seifand

mental states

MR evidence for a three-stage model of deductive reasoning (Knauff etal. 2006)
Neural substrates underlying impulsivity (King etal. 2003)

Amygdalar activation associated with postive and negative facial expressions (Yang
etal.2002)

Neural correlates of first-person perspective as one constituent of human
self-consciousness (Vogeley et ol. 2004)

The role of *shared representations" in sacial perception and empathy: an fMRI
study (Lawrence et gl 2006)

Minds, persons, and space: an fMRI investigation into the relational complexity of
higher-order intentionality (Abraham et ol.2008)

The self as a moral agent: linking the neural bases of social agency and moral
sensitvity (Moll etal. 2007)

Reward, motivation, and emotion systems associated with early-stage intense
romantic love (Aron etal. 2005)
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Legal position Feminist theory _ Legal examples

Female-specific infanticide laws are  Accommadation _Infanticide laws of Canada, New South

necessary to accommodate Wales, and Zimbabwe; introduced (but not
postpartum illnesses enacted) Texas infanticide bill.
Female-specific infanticide laws are  Acceptance  Broad insanity test applied by some US
not necessary, but the insanity test jurisdictions, including Connecticut and
should be broadened. Maine.

Female-specific infanticide laws are  Assimilation  Narrow insanity test applied by some US
not necessary and the insanity test jurisdictions, including Alabama, Arizona,

should ot be broadened and Texas.
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Paradigm compares responses to crime-relevant
questions of the type "Did you do it?” and control
questions.

Paradigm relies on the orienting response subjects exhibit
toitems that are meaningful to them (e, because the
were present at a crime scene) in order o infer concealed
knowledge about such items.

Paradigm requires subjects to lie about half of the time.
Same stimuli may be used in deceptive and honest
conditions to maximize comparabilty

Real-fife polygraphic
examinations

Laboratory studies of
concealed
information

Laboratory studies of
deception
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Study.

Major goal

Findings

Lanczik etal
1998

Silverman
etal, 2007

Moses-Kolko
etol. 2008

To quantify ventricular and cisternal
cerebrospinal fuid spaces in women
with postpartum psychoss,
age-matched female patients with
non-postpartum psychoses or bipolar
affective disorders, and neurological
contros.

To probe the systems-level
neuropathophysiology of postpartum
depression (PPD) in the context of a
specific neurabiological model of
fronto-limbic-striatal function.

To measure brain serotonin-1A (SHT1A)
receptor binding potentialin healthy
and depressed postpartum women

Left ventricular area, planimetric
venticle-to-brain ratio, and superior
cerebellar cistern volume were significantly
larger in the postpartum psychosis group.

Attenuated activityin posterior orbitofrontal
cortex for negative versus neutral stimuli
with greater PPD symptomatology, increased
amyodala activity in response to negative
words in those without PPD symptomotology.
and attenuated striatum activation to positive
word conditions with greater PPD
symptomotology.

Postsynaptic SHT1A receptor binding in
women with PPD was reduuced 20-28%
relative to controls, with most significant
reductions in anterior cingulate and
mesiotemporal cortices
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Neuroethics: Online course with ~ Columbia University, NY

Implications of 4modules http:/fccnmtl.columbia.edufprojects/neuroethics/
Advances in index htmi

Neuroscience

Neuroethics - A
iterature review
prepared for Toi te
Taiao: the Bioethics
Council

Health Sciences Online;

Neuroethics Resources
And References

Filmed Course Lectures

Ethics in Medicine
(Ethics and Law;
Termination of
Life-Sustaining
Treatment;
Confidentiality, etc)

Review of the
current iterature
on neuroethics

Introduction to
current topics and
the landmark
papers in
neuroethics.

Lecture Series on
various
neuroscience topics
with neuroethics
content

Online modules
wiith case studies

Toi te Taiao: The Bioethics Council, New Zealand
http:fjndhadelivernatiibgovt.nz/ArcAggregator]
arcView/IE1074184/http:/jwww.bioethics.org.nz|
publications]neuroethics-review-jul08/index html

National Core for Neuroethics, University of British
Columbia
http/lneuroethics.ubc.caNational_Core_for_
Neuroethics/Initatives_fles/
NeuroethicsReferencesétResources pdf

The Science Network

http/lthesciencenetworkorg/
search?q=neuroethicsétx=08ty=0

Uriversity of Washington, School of Medicine
http/[depts washington edulbioethx/topicsfindex.
html
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Gazzaniga, Hank Greely,
William Safire)

Gray Matters

Clinical Cases

Lectures,
presentations,
course and
conference talks

Series of expert
talks

Science and the
City Podcasts

Podcasts

American Medical Association, Virtual Mentor
http:fvirtualmentor.ama-assn.org/2008/03/
ceas1-0803html

University of San Diego
httpsfethics sandiego.edufvideol APA/Pacific/2002]
indexhtml

University of Pennsylvania
http:ffwww.neuroethics.upenn.edufindex.php/
resource-centerfvideos-and-podcasts

The New York Academy of Sciences
ttp:ffwwwnyas orgfPublications/Media/
PodeastDetailaspx?cid=a4d84ch-3bb9-4719-9124-
47789€884a21

The Dana Foundation
http/[wwwdana orgldznaalliancesfprograms|
graymatters|
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Age

Diagnosis.

Severity
Disability

Chranicity

Treatment
refractoriness

Complance

The patient must be old enough to give independent informed consent and to be.
reasonably certain that their condition is unlikely to improve in the course of normal
human development

The patient must meet clinical criteria for a primary diagnosis of major affective
disorder, chronic anxiety, or OCD.

The patient’s symptoms fall at the severe end of the relevant measure

The liness must cause significant disabilty both in tems of suffering or distress and
psychosocial functioning

The patient must have suffered with their primary diagnosis for at least 5 years

The patient's disorder must be refractory to an exhaustive array of pharmacological;
behavioral; and, where appropriate, ECT treatments

The patient must be actively engaged in and committed to her or his own treatment

“Table compiled based on Nuttin, et al. 2003; Mink et af. 2006; Rabins et ol. 2009; Read and

Greenberg 2009.
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Current practice challenges

Future practice challenges

Technology.

Disease.

Patient

The rational and thoughtful use of
current novel technology, and issues.
surrounding its access and
distibution of use, e.g. DBS for mood
and anxiety disorders

Selecting the right technology for the
fight indication (DBS, Vagal nerve
stimulation, GammaKnife, etc)

The selection of appropriate diseases
as substrates for neuromodulation,
given adequate knowledge of
anatomy, physiology, and circuitry
Determining the threshold that must
be met before a disease is deemed
adequate for surgical treatment

Identifying, by a multidisciplinary
panel, of appropriate patients for
neuromodulation, with attention to
informed consent and patient
autonomy

Same as current, plus:
The relationship between implantable
technology, culture, and the dynanic between
society and the individual

Future reliance and dependence on
implantable technology

Ensuring adequate access to, and responsitle
use of, enhancement technology, within and
across cultures

Same as current, plus:
The changing definition of disease and health
and the rise of cosmetic neurosurgery for
cogitive and physical enhancement
Intervening prophylactically in predisposed
individuals

Same as current, plus:
The evolving spectrum from “patient” to
“consumer”

Obtaining consent in psychiatrically and
otherwise neurologically compromised
patients

Privacy of thoughts and actions.
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VLPEC ventrolateral prefrontal cortex
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VMPFC  ventral mesencephalon

vs vegetative state

VIA ventral tegmental area

WMH white matter hyperintensities

WHIM Wessex Head Injury Matrix

WSSEN ‘World Society of tereotactic and Functional Neurosurgery
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Disorders of
muscles
and nerves

Headache

Epilepsy

Strokes

Neurocutaneous.
syndromes

Myotonic dystrophy, Duchenne and Becker muscular dystrophy, Emery-Dreifuss
muscular dystrophy, facioscapulohumeral muscular dystrophy,
sarcoglycanopathies, spinomuscular atrophy types 1-3, Charcot-Marie-Tooth
disease (type 1,2, 4, and X-linked, as well as subtypes), hereditary neuropathy with
Hiaility to pressure palsy, familial transthyretin amyloidosis, familal dysautonmia

Farnilial hemiplegic migrzine (type 1,2 & 3)

Benign familial neanatal epilepsy,juvenile myoclonic eplepsy related to CACNB4,
CLON2, EFHC1, GABRAT, GABRD, autosoral dominant nocturnal frontal lobe
epilepsy

Cerebral autosomal dominant arteriopathy with small vessels ischemic
leukoencephalopathy (CADASIL), Fabry disease

Neurofibromatosis, types 1, 2, tuberous sclerosis complex,
Von Hippel-Lindau syndrome
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Neurological
systems

Specific conditions.

Neurometabolic
syndromes

Childhood
developmental
neurogenetic
disorders
Hereditary
movement
disorders

Dementias,

Wilson's disease, Gaucher' disease, Canavan's disease, Lesch-Nyhan disease,
phenoketouria, ornithine-transcarbamylase deficiency, mitochondrial
encephalopathy with lactic acidosis and stroke-ike epidsodes (MELAS),
mitochondrial encephalomyopathy with ragged red fibres (MERRF), Leber's optic
neuropathy, Kearns-Sayre syndrome, progressive external ophthalmoplegia, Leigh
Syndrome, X-linked aloinism-deafess syndrome, adrenoleukodystrophy,
metachromatic leukodystrophy, Krabbe disease, Canavan disease, Cockayne
syndrome, creatine deficiency syndromes, Menkes disease, Refsum disease,
gangliosidoses, glycogen storage disease (some types), mucorlpidosis,
mucopolysaccharidosis

Angelman’s syndrome, Prader-Will syndrome, fragile X syndrome and
FMR1-related disorders, Down syndrome, Lujan syndrome, MASA syndrome,
fragile X mental retardation 2, Miller-Dieker syndrome, Rett syndrome, X-linked
and 17-finked lissencephaly

Friedreich's ataxia, Huntington's disease, spinocerebellar ataxias
(types 1.2, 3, 6.7, 8), dentatorubral-pallidoluysian atrophy. episodic ataxias
(type 1.and 2), early-onset primary dystonia (DYT1), chorea and dementia

Famnilial early onset Alzneimer disease due to presenilin mutations and APP
mutations, familial frontotemporal dementia due to tau and progranulin
mutations, famlial Creutzfeldt-Jakob disease, fatal familial insomnia
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Psychiatric Neurosurgery

Ahandful of medical centers have been conducting several experimental brain surgeries as a last resort for
severe absessive-compulsive disorders that re boyond the range of standard reatment.
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Cingulotomy Capsulotomy Deep brain stimulation  Gamma knife surgery.
Probes are nsertedinto  Probes are inserted deep  As an altemative to An MRLike device
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Assumptions of unidirectional
approaches of scence
commurication

Assumptions of multidirectional approaches of science
communication

Science i a discourse of experts
Science s driven by knowledge
Science is a community

Science is rational and fiee of value

Communication is initiated
by individual researchers
Researchers are experts
Distortion of message should be
avoided

Scientists control content
Science communication is a
unidirectional process initiated

by the expert community that
targets non-experts

Science is @ soclal discourse
Applications lead interest in science

Media tends to emphasize scientific controversies and debates
between researchers

Science includes applications and values sustaining them

Communication leads to involvement of multiple actors

Researchers voice non-expert comments

Some distortion is unavoidable and invites to broadening
perspectives on science

Scientists are one source of information

Science communication is a multidirectional process involving
interactions between different stakeholders. It involves sharing

of knowledge as well as debate and critical examination of
different discourses.
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Psychiatric Neurosurgery.

Ahandiul of medicalcenters have been conducting several experimenta brain surgeries as a st resort for
severe obsessive-compulsve disorders hat are beyond the range of standard treatment
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LIS Locked in syndrome

LPFC lateral prefrontal cortex

LSD Iysergic acid diethylamide

LTD long-term depression

LTP Tong-term potentiation

MBT ‘mood, behavior, and thought

MCI ‘mild cognitive impairment

MCs ‘minimally conscious state

MedMgt — medication management

MEG ‘magnetoencephalography

MEN ‘medial frontal negativity

MMN ‘mismatch negativity

MOFC ‘medial orbitofrontal cortex

MPFC ‘medial prefrontal cortex

MPH ‘methylphenidate

MPH ‘methylphenidate

MRI ‘magnetic resonance imaging

MTA Multimodal Treatment study of ADHD

NAc nucleus accumbens

NIBC ‘nanoscience, biomedicine, information technology, and cognitive science
NICE National Institute for Health and Clinical Excellence

NIH National Institutes of Health
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HAROLD
HD
HDE
HIC
HIPAA
HKD
HSO
LAPS
BC
BID
ICD

LMICs

graftinduced dyskinesia

globus pallidus internus

hemispheric asymmetry reduction i older adults
Huntington' disease

Humanitarian Device Exemption

high-income country

Health Insurance Portability and Accountability Act
hyperkinetic disorder

Health Sciences Online

International Affective Picture System
International Bioethics Committee

implantable brain-interfacing device
International Classification of Diseases

impulse control disorder

Individuals with Disabilities Education Act (US)
incidental finding

International Mind, Brain, and Education Society
induced pluripotent stem

intelligence quotient

immediate-release

information technology

low- and middle-income countries.
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The Americas Sub-Saharan Africa

14% of the world's population 119% of the world's population

109% of the global burden of disease 25% of the global burden of disease
420% of the world's health workers. 3% of the world's health workers
>50% of global health expenditure <19 of global health expenditure

Reproduced from the World Health Orgarization. The global shortage of health workers and it impact. Fact sheet
N 302, April 2006, Availabl at: httpfwebcache googleusercontent com/search?g=cache MWQ24UI 118w
whoiintmediacentreffactshetss302Jenfindex himl3622Americasversus+sub-Saharan +Aficat22ftc= 1l
enfict=clnkEigl-cattsource-www.google.ca (accessed 14 December 2008) © 2009 WHO with permission.
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Potential benefits

Potential harm

Cost of the test

Treatment of
underlying
condition

Planning for
future

Relationships

Research

Psychological
impact

Social impact

Religious
influence

Free (test covered by medical
insurance, or research funding)

Potential for earler treatment,
stabilization of disease

Familyreproductive planning
Financial and employment.
planning

Positive: support from family and
friends.

Understanding of the research~
promise of future advances
Potential to contribute to society.
to understand of the condition)
diagnosis

Comfort of knowing not being
affected, and ability to make
ong-term plans if affected

Legal or social uses of genetic
information—e.. application for
disability

Availability and access to
treatment or care

Spiritual support from friends
and family

Expense (test not covered by medical
insurance or research funding, and patients
have to pay out of pocket]

Current treatment not very effective or not
available;
Potential side effects of treatment

Negative impact on career choice
Limitations in employmen, genetic
discrimination

Negative: altered relationships, isolation from
Family and friends

Understanding of the research-limitations of
current knowledge
Perception of being used as "guinea pigs”

Anxiety andjor depression after learning about
disease status

Hypervigilance to symptoms

Fear of oss of confidence, autonomy,
independence

Fear of inadvertent disclosure to others
Survivor guiltif not affected

Socialisolation
Stigmatization, labeling,
Higher insurance premium
Healtheare disparities

Against some religions to “interfere with the
will of God"
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Stimulants

Memory (Riby et ol. 2008),
self-control Gailliot et al. 2007)

Stress reduction (Hart et . 2001)

Planning, working memory.
(Eliott et al. 1997)

Wakefulness (Baranski et al 2004),
working memory,decisionmaking,
inhibitory control (Turner etal. 2003)

Attention (Rezvani and Levin 2001;
Newhouse et al, 2004)

Wakefulness, some memory
encoding, emotional discrimination
(Barch 2004; Huck et ol 2008)

Premature responses, learning
impairment, working memory.

impairment, possibly memory bias
{Hart etal 2001; Lundauist 2005)

Withdrawal distraction, reduced recall
{Kelemen and Fulton 2008)

Impulsivity (Ramaekers and Kuypers
2008)
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Alcohol
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Beta blackers
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Cholinergic drugs
(donepezil
physiostigmine)

Reduce persuasion? (Bostrom and
White 1975)

Memory (Lynch 2002)
Stress reduction (Lydiard et al 1988)

Stress reduction
(Aexander etal. 2007)

Wakefulness (Smith 2002)

Memory (Furey et al. 2000;
Barch 2004)

Memory, attention, and wakefulness
impairment, dsinhibition
(Weissenborn and Duka 2003)

Memory imgairment, alertness reduction
(Gorissen et ol. 1985; Stewart 2005)

Memory biasing (Callaway etal. 1891;
Cahill and van Stegeren 2003)

More easily persuaded? (Mintz and
Mills 1971; Martin et al. 2005)
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D. Ethically-driven
questions relating
primarly to
protection of humans
and animals in
research

£ Ethically-driven
ew frameworks”
questions concerning
the unity of mind
brain, and body
relating primarily to
progressive and
integrative medicine

Questions focused primarily on ethical conduct of research with humans

‘and animals: conduct of clinical trals concerning psychological impact,

protection of brain and mind; ethical use and protection of animals used in

research, particularly with relevance to their consciousness, mental

capacities, and ability to feel pain.

Examples:

1. Human: Disclosure of incidental brain research findings

2. Animal: Neuroethical care of research animas; Creating chimeras in
higher primates

Questions pertaining to improved understanding of inherent biological
systems of mind, brain, and body; consciousness; and morality, with the
aims of greater scientific understanding, improved medicine and healthare,
and optimal health.

Examples:

1.Stress and health

2. Curbing medicalization creep
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Category/level

Definition, with examples

A Technologically-
driven questions with
wide implications for
society relating

primarily to bioethics

3. Clnically-driven
questions relating
primaril to medical
ethics

C. Applied
ohilosophical,
definitional, legal,
cross-cultural, and
psychosocial
questions relating
primaril to the
meaning of
personhood and
symptomatology

Questions focused on the nature of brain-related technologies and their use
and impact on society, in research, and clinical contexts. Examples: all types
of brain imaging, brain stimulation, surgical technologies, brain-machine
interfaces, central and peripheral prostheses; also technological
manipulation via genetics and pharmaceuticals. Questions pertaining to
bioethical implications of neuroscience and neuropsychiatric applications,
and involving frequent intersection with law, public polcy, media, and public
perceptions

Example

1. Brain stimulation (ECT, DBS, TWIS]

Questions focused primarily on specific neurotherapeutic nterventions and
contexts; concerns about safety, efficacy, appropriateness of therapeutic
choices, informed choice of treatment, related issues. Questions pertaining
toissues of medical ethics confronting healthcare providers in direct
contact with patients and their families.

Example

1. Autism genetics

Questions springing from history of psychiatry and psychology, philosophy
of psychiatry, epistemology, and history of science, focused primarily on
conceptual origins, historical and philosophical definitions regarding neural
and mental phenomena such as individual dentity, personal responsitilty,
eross-cultural definitions of mental s etc

Examples:

1. Revision of DSM-V to DSM-V

2. Neuroenhancement
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b.Setting-specific for spectrum evaluation

symptoms _ diagnosis
Inattention 1. ails to attend to details 1.P1
2T
2. Difficult sustaining attention 3P
4n
3. Does not seem to listen 5.F3
613
4. Fails o finish 7.p4
814
5. Difficulty organizing tasks 9.P5
10.T5
6. Avoids sustained effort 11.P6
12.T6
7. Loses things. 1377
14.17
8. Distracted by extraneous. 15.78
16.78
9. Forgetful 17.P9

18.79
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Hyperactivity

Impulsivity

10. Fidgets

11, Leaves seat in class

12. Runs about or climbs

13. Dificulty playing quietly

14. Motor excess

15, Talks excessively.

16 Blurts out answers

17. Diffculty waiting turn

18.Interrupts or intrudes

19.P10
20.10
21.P1

2.1

23.P12
20.T12
25.P13
26.T13
27.P14
28.T14
29.P15
0.5
31.P16
32.T16
33.P17
38.T7
35.P18
38.T18
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PVS
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National Institute of Mental Health
N-methyl-D-aspartic acid

nuclear magnetic resonance

National Nanotechnology Initiative

obsessive-compulsive disorder

Organization for Economic Cooperation and Development
orbitofrontal cortex.

periaqueductal gray

pharmaceutical cognitive enhancer

Psychopathy Checklist-Revised

Parkinson's disease

positron emission tomography

prefrontal cortex

phenylketonuria

post-traumatic stress disorder

persistent vegetative state

quantum dot

research and development

regional cerebral blood flow

randomized control trial
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REC

Research Ethics Committee
ribonucleic acid

reaction time

repetitive transcranial magnetic stimulation

subcallosal cingulate gyrus

skin conductance response

Strengths and Difficulties Questionnaire

Society for Neuroscience

supplementary motor area

Sensory Modality Assessment and Rehabilitation Technique
Swanson, Nolan, and Pelham (scale)

selective noradrenaline reuptake inhibitor

single photon emission computed tomography

selective serotonin reuptake inhibitor

scaffolding theory of aging and cognition

subthalamic nucleus

substance use disorder

‘Thematic Apperception Test

transcranial direct current stimulation

three timesa day

transcranial mag