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Evidence-Based Neuroethics
for Neurodevelopmental Disorders
Eric Racine, PhD,*,†,‡,§ Emily Bell, PhD,* Nina C. Di Pietro, PhD,¶ Lucie Wade,*,§ and
udy Illes, PhD¶

Many neurodevelopmental disorders affect early brain development in ways that are still
poorly understood; yet, these disorders can place an enormous toll on patients, families,
and society as a whole and affect all aspects of daily living for patients and their families.
We describe a pragmatic, evidence-based framework for engaging in empiric ethics inquiry
for a large consortium of researchers in neurodevelopmental disorders and provide relevant
case studies of pragmatic neuroethics. The 3 neurodevelopmental disorders that are at the
focus of our research, cerebral palsy (CP), autism spectrum disorder (ASD), and fetal
alcohol spectrum disorder (FASD), bring unique and intersecting challenges of translating
ethically research into clinical care for children and neonates. We identify and discuss
challenges related to health care delivery in CP; neonatal neurological decision making;
alternative therapies; and identity, integrity, and personhood.
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Many neurodevelopmental disorders affect early brain
development in ways that are still poorly understood.

he scope of adverse events in early neurodevelopment
artly accounts for the wide range and severity of deficits
bserved between disorders. As is the case with many brain
isorders, neurodevelopmental conditions have known en-
ironmental and genetic influences. These disorders can
lace an enormous toll on patients, families, and society as a
hole and affect all aspects of daily living for patients and

heir families. In the absence of effective medical therapies,
eurodevelopmental disorders also create enduring personal
nd economic burdens. Although the needs of patients are
et with a range of health, social, and educational services,

here is a lack of evidence about ethical challenges faced by
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atients and families in the context of research and health
are. In fact, for 3 neurodevelopmental disorders that are at
he focus of our research, cerebral palsy (CP), autism spec-
rum disorder (ASD), and fetal alcohol spectrum disorder
FASD), the unique and intersecting challenges of ethically
ranslating research into clinical care for children and neo-
ates is virtually untouched terrain. To address this gap, we
escribe a pragmatic, evidence-based framework for engag-

ng in empiric ethics inquiry for a large consortium of re-
earchers in neurodevelopmental disorders and provide rel-
vant case studies of pragmatic neuroethics.

Ethical and Philosophic
Underpinnings of NeuroDevNet
NeuroDevNet is a Canada-wide, multidisciplinary research
network dedicated to accelerating the understanding of neu-
rologic conditions that affect children, with a specific focus
on CP, ASD, and FASD. Consistent with the general philos-
ophy of the Networks of Centres of Excellence of Canada of
which NeuroDevNet is part of the network strives to improve
the economic and social well-being of Canadians. Basic and
clinical researchers in the Net explore how the normal brain
develops, pursue better methods for detecting abnormalities,
and strive to uncover new strategies to repair the injured
brain. NeuroDevNet also builds new investigator capacity by
training the next generation of researchers in pediatric devel-
opmental neuroscience and seeks to disseminate new knowl-

edge to inform health care delivery as well as policy decisions.
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Given the unique translational goals of the Net, questions
related to human values and respect for persons surface both
upstream and downstream of research. Therefore, the com-
plexity and sensitivity of the context in which the Net oper-
ates calls for a practical and flexible ethics approach respon-
sive to the wide range of issues and stakeholders at play. As
leaders and members of the neuroethics Core for NeuroDev-
Net, we have adopted a pragmatic neuroethics framework to
achieve this goal.

Pragmatic Neuroethics for
Neurodevelopmental Disorders
Neuroethics is a relatively new field that lies at the intersec-
tion of bioethics and neuroscience. Neuroethics focuses on
the ethics of neuroscience research and the ethical issues that
emerge in the translation of neuroscience research to the
clinical and public domain.1 This field “aligns the exploration
nd discovery of neurobiological knowledge with human
alue systems.”2 The neuroethics core for NeuroDevNet puts
particular emphasis on the importance of including all

takeholder views in informing these ethical perspectives in-
luding patients, researchers, families, community groups,
dvocacy groups, and physicians. Similarly, we strive to an-
icipate ethical challenges, acquire empiric evidence to un-
erstand them, and deliver practical solutions in the form of
ecommendations and guidelines.

Some of the key reflections on this approach come from
hilosopher John Dewey, who characterized major aspects of
thics as follows (for a more extensive review, see Racine3):
1) situationalism, the importance of context to understand
uman behavior and its possible universal implications; (2)
radical) empiricism and experientialism, the importance of
mpiric knowledge and experience to understand the nature of
thical behavior and the real-world consequences of human
cts; (3) social nature of ethics, ethics being shaped by social
etworks and systems; (4) interdisciplinarity, ethics being the
pplication of knowledge to human situations rather to a partic-
lar province of knowledge or expertise; and (5) practical focus,
thics as guidance for practical action in daily life.

Openness to different ethical approaches in light of their
onsequences is perhaps one of the most distinctive features
f a pragmatic approach to ethics. In fact, pragmatism de-
lines a commitment to any a priori set of ethical principles or
irtues. Instead, pragmatism builds on empiric research to
nform ethics in substantial ways. Within a pragmatic frame-
ork, empiric research and inquiry are part of a feedback

oop that includes an assessment of whether actions have
heir intended effects. In addition, the approach allows for
he integration of stakeholder perspectives regarding ethical
nd social issues and aims to apply current evidence to guide
nd inform best practices in ethics.

Some scholars have argued that bioethics is implicitly in-
pired by forms of pragmatism,4,5 but the commitments to

social justice and social progress inherent in Dewey’s writing
have not always been captured in modern bioethics dis-

course.6,7 By contrast, neuroethics has come to rely explicitly, p
at least in part, on some of these features3,5 because it tackles
practical ethical issues surfacing in neurologic and psychiat-
ric care and research.8,9 Much of neuroethics also shares with

ragmatism an approach grounded in radical empiricism and
ituationalism by embracing the social nature of ethics. In-
eed, the pragmatic approach we have explicitly adopted
eeks to identify practical starting points and alternatives to
esolve difficult ethical challenges through a negotiated sci-
ntific and social process. It is a systematic approach that
pans the process of issue identification, discovery, ethical
nalysis, development of tools, and evaluation of impact. It
ncorporates the philosophy that knowledge and communi-
ation about neuroscience are both multidimensional and
ultidirectional.3,10

We argue that any complete model for understanding neu-
rodevelopmental disorders must include an understanding of
the ethical and social challenges that individuals with neuro-
logic disorders face on both a daily and acute basis. Accord-
ingly, the pragmatic approach we have (1) brings the voice of
people affected by neurodevelopmental disorders to the fore-
ground of discoveries and translation in health research and
care; (2) shifts the ethical perspective to the “agent in context”
from ethical frameworks that focus on the individual to cap-
ture the complex interactions of genetics, social contexts, and
disability; and (3) provides a platform for the integration of
social science and biomedical research.

Case Examples
Health Care Delivery in CP
Individuals with CP represent one of the largest cohorts of
children with physical disability; yet, the nature of the ethical
challenges they face with regard to access to health care,
respect for autonomy, communication of health information,
respect for confidentiality, and research participation are
poorly understood. Adolescents and young adults with CP
experience particular challenges when making the transition
from the pediatric to adult health systems, including a lack of
preparation for the transition11-14 and a lack of integrated care
n adult-centered settings.12,14-16 These challenges are com-
pounded by the limited recognition of the active role that
health care providers have in helping patients get access to
health care services and educational and employment oppor-
tunities.17-19 In a recent pilot study, we showed that adoles-
ents and young adults with CP experience a range of chal-
enges with ethical implications during medical consultations
manuscript in preparation). Patients reported feeling a lack
f trust and respect from their physicians and complained
hat information is communicated largely to their parents or
aregivers rather than to them. They also reported difficulty
n exercising autonomy in decision making and are often
aced with prejudice from medical personnel who conflate
otor disability with cognitive disability. Through the lens of
ragmatic neuroethics, we are able to provide evidence-
ased recommendations to enhance ethics in health care de-

ivery for this population. Our efforts will further support

rograms to incorporate ethics best practices in health care
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delivery and capture challenges for research participation in
trials for novel therapeutics.

Results of this work may also directly translate to the ASD
and FASD groups that are also the focus for the Net. For
example, by yielding an understanding of autonomy in one
group, a well-developed method can then be used to explore
autonomy in the others. Similarly, results that yield specific
recommendations for better communication in CP can form
the basis for piloting, testing, and tailoring of strategies for
the other conditions. Overall, we have a limited understand-
ing informed by stakeholder perspectives of the ethical and
social challenges faced by patients, providers, and families in
health care delivery for neurodevelopmental disorders. There
is a need for an exploration of the shared and unique ethical
challenges to inform best practices.

Neonatal Neurological Decision Making
One of the most enduring challenges for physicians working
in the neonatal care context is prognosticating future out-
comes for fetuses and neonates, especially when adverse
events are indicated to have occurred antenatally or early
after birth. The challenges that are created by uncertainty in
prognostication are amplified by a rapid growth of genetic
and imaging technologies that have improved the survival of
infants and changed the landscape of prenatal testing without
a clear consensus about what these technologies mean for
future prognosis. This gap underscores how important a bet-
ter understanding of diagnosis and prognostication is in the
neonatal context. Some situations can be clearly identified as
futile, such as prolonging inevitable death or protracted suf-
fering. Others are much more challenging to identify, for
example, when the likely outcome to be achieved is consid-
ered overwhelmingly poor, but the degree of severity is un-
certain.20 The challenges related to the determination of fu-
tility are especially acute at the beginning of life, such as in
severe cases of birth asphyxia.21 In this context, life-support
decisions require the use of parental proxy decision makers
often caught between the emotional crushing of hopeful pa-
rental expectations for their child and the dehumanized tech-
nical environment of a neonatal intensive care unit. Further-
more, physicians involved in the care of sick newborns are
hampered in their communication by an intrinsic lack of
certainty regarding predicting potential outcomes and the
probabilities of the occurrence of neurodevelopmental disor-
ders and severe symptoms.22 Such situations are fraught for

otential misunderstanding and conflict despite the best of
ntentions. Deciding “when is enough, enough?” in the neo-
atal intensive care unit simply eludes the ability to elaborate
imple consistent universally applicable guidelines or algo-
ithms.23

The conditions in which end-of-life decisions take place,
especially in the pediatric severe brain-injury context, leave a
heavy burden on specialty physicians who must participate
in decisions typically made on the patients’ behalf. There is a
clear need to closely examine prognostication practices for
severely brain-injured pediatric patients, particularly in the

context of variable decision making in the treatment of brain i
injury and the interacting factors that complicate end-of-life
decision making in this population. Close attention to these
issues will yield new empirical support for decision making
in difficult matters of diagnosis and treatment.

Alternative Therapies
No single intervention, either conventional or unconven-
tional, has yet been proven to be effective in eliminating the
symptoms of CP, ASD, or FASD. As a result, families of chil-
dren with chronic disabilities are faced with many uncertain-
ties regarding the risks, benefits, and outcomes of current
treatment strategies. In response to dissatisfaction with cur-
rent practices, many parents have turned to alternative or
complementary medicines (CAMs) based on the belief that
they may confer additional health benefits, including a sense
of autonomy over which interventions to use with their chil-
dren and a hands-on approach to care that is perceived as less
invasive.24-26

The use of alternative therapies can generate ethical dilem-
mas and attempts to incorporate CAM into standard pediatric
practice have proven challenging.27 The underlying reasons
are significant. First, alternative treatments may in time prove
effective or have placebo effects that bestow additional ther-
apeutic effects. However, scientific research on the safety and
efficacy of many unconventional therapies is lacking, leading
to concerns about patient safety and legal liability when rec-
ommending CAM therapies or therapists.28,29 Second, de-
pite estimates that over half of children with autism and CP
se some form of CAM,30-32 many parents neglect to inform
heir pediatricians about the use of these treatments,33-35 and
hysicians often report that they lack sufficient training or
nowledge about CAMs to appropriately guide patients on
heir use.36 Physician guidelines on how to talk to patients
nd families about CAM have been published37 and CAM
raining programs are now being offered at some medical
chools and hospitals,38 but uncertainties remain about the
cope of practice, licensing requirements, and credentialing
f nonphysician CAM providers.38 Moreover, clinical guide-

lines on incorporating CAM into standard treatments have
yet to be developed.39 Third, the prevalence of false or mis-
eading information on the Internet about the safety and ef-
cacy of treatment products and services for children with
isabilities has raised concerns.37,40-42 Currently, the Internet

is the second most prevalent way for parents to access health
information and learn about CAMs.35 Given that parents are
ikely to trust online information, at least to some extent, and
re influenced by it when making medical decisions for their
hildren,43 it is important that evidence-based information,

not merely the marketplace, guides families and clinicians on
the best treatment options for children with disabilities.32,42

Fourth, ethical concerns with respect to informed consent
exist across a broad range of CAM practices.44 Unfortunately,
t is difficult to measure how treatment information is inter-
reted and understood by families and advancements in re-
earch such as stem cell therapy, genetic testing, and neuro-

maging will make informed consent about treatment options
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increasingly difficult because parents are required to under-
stand exceedingly complex medical procedures.

The controversies surrounding the use of alternative ther-
apies within the context of pediatric care are significant. An
examination of stakeholder perspectives that takes into ac-
count cultural beliefs and values is needed both to inform policy
on how to incorporate CAM into standard practice and on ap-
propriate guidelines for delivery into the open marketplace.

Identity, Integrity, and Personhood
A pragmatic approach to neuroethics in neurodevelopmental
disorders places an emphasis on better understanding the
challenges and ethical imperatives for individuals with dis-
abilities from the perspective of patients. The examination of
patient perspectives has already shed some light on how is-
sues such as self-identity may be affected by emerging neu-
roscience understandings of neurodevelopmental disorders.
In the case of ASD, patient accounts of the experience of
living with autism have revealed a view of autism that stands
in stark opposition to the biomedical model, which is per-
ceived as reinforcing a negative attitude toward autistic indi-
viduals and overlooking patient-centered goals in favor of
service-related ones.45 In contrast, narratives provide an un-
derstanding of individuals with ASD whereby unique skills
and ways of experiencing the world are attributed to their
autistic self-identity and are viewed positively (eg, those
found in The Ethics of Autism46). Accordingly, some scholars

ave suggested that there is a need for the medical commu-
ity to acknowledge the “importance of autism as a self-

dentity.”45 Given adequate consideration, these personal re-
ections may have a grave bearing on the research effort to
nd a “cure” for ASD. For example, Temple Grandin once
tated, “If I could snap my fingers and be nonautistic, I would
ot—because then I wouldn’t be me. Autism is part of who I
m.”47

The importance of such personal accounts lies in their
ability to allow us to measure whether researcher and clini-
cian priorities are in line with the priorities and preferences of
the individuals themselves. The indication of such gaps is
increasingly important because a steady stream of media re-
ports bring more attention to research that is paving the way
for the development of potential “cures” and genetic tests. For
example, new drugs aimed at the treatment of fragile X syn-
drome are being lauded as potential cures for ASD because
30% of individuals with fragile X syndrome also have an
ASD.48 To best serve this population of individuals and their
amilies we must ask questions, such as what aspects of a
erson’s identity, integrity, and sense of personhood would
hese drugs bring about? What, if any, level of change is
thically appropriate? The inclusion of patient perspectives
n the conduct of research will help ground research within a
oncerted and collaborative framework to respect values and
ocial diversity.

Conclusions
Neuroethics has joined NeuroDevNet in a partnership that

addresses the challenges of CP, ASD, and FASD in pragmatic
and innovative ways. We emphasize practical, in-context so-
lutions to difficult challenges. We are starting to gain traction
on some of these problems in 4 areas at the outset: health care
delivery, neonatal neurologic decision making, alternative
therapies, and self-identity. In this sense, neuroethics prom-
ises to align human values with cutting-edge research to im-
prove treatment and understanding of neurodevelopmental
disorders.

References
1. Racine E, Illes J: Neuroethics, in Singer P, Viens A (eds): Cambridge

Textbook of Bioethics. Cambridge, New York, NY: Cambridge Univer-
sity Press, 2008, pp 495-503

2. Illes J: Empirical neuroethics. EMBO Rep 8:S57-S60, 2007
3. Racine E: Pragmatic Neuroethics: Improving Treatment and Under-

standing of the Mind-Brain. Cambridge, MA, MIT Press, 2010
4. Moreno J: Bioethics is a naturalism, in McGee G (ed): Pragmatic Bio-

ethics. Nashville/London, Vanderbilt University Press, 1999, pp 5-17
5. Racine E: Which naturalism for bioethics? A defense of moderate (prag-

matic) naturalism. Bioethics 22:92-100, 2008
6. Wolf SM: Shifting paradigms in bioethics and health law: The rise of a

new pragmatism. Am J Law Med 20:395-415, 1994
7. Miller FG, Fins JJ, Bacchetta MD: Clinical pragmatism: John Dewey and

clinical ethics. J Contemp Health Law Policy 13:27-51, 1996
8. Brendel DH: Healing Psychiatry: Bridging the Science/Humanism Di-

vide. Cambridge, MA, MIT Press, 2006
9. Bernat JL: Ethical Issues in Neurology (ed 3). Philadelphia, Lippincott

Williams & Wilkins, 2008
10. Racine E, Waldman S, Illes J: Contemporary neuroscience in the media.

Soc Sci Med 71:725-733, 2010
11. Viner R: Transition from paediatric to adult care. Bridging the gaps or

passing the buck? Arch Dis Child 81:271-275, 1999
12. Dommergues JP, Alvin P: [Transition from pediatric to adult care in

severe chronic diseases in children]. Arch Pediatr 10:295-299, 2003
13. Reiss JG, Gibson RW, Walker LR: Health care transition: Youth, family,

and provider perspectives. Pediatrics 115:112-120, 2005
14. Binks JA, Barden WS, Burke TA, et al: What do we really know about

the transition to adult-centered health care? A focus on cerebral palsy
and spina bifida. Arch Phys Med Rehabil 88:1064-1073, 2007

15. Tiffreau V, Schill A, Popielarz S, et al: [Transition in health care from
youth to adulthood for disabled people]. Ann Readapt Med Phys 49:
652-658, 2006

16. Young NL, Gilbert TK, McCormick A, et al: Youth and young adults
with cerebral palsy: Their use of physician and hospital services. Arch
Phys Med Rehabil 88:696-702, 2007

17. Tervo RC, Azuma S, Palmer G, et al: Medical students’ attitudes toward
persons with disability: A comparative study. Arch Phys Med Rehabil
83:1537-1542, 2002

18. Russell GM, Kinirons MJ: A study of the barriers to dental care in a
sample of patients with cerebral palsy. Community Dent Health 10:57-
64, 1993

19. Martin HL, Rowell MM, Reid SM, et al: Cerebral palsy: What do medical
students know and believe? J Paediatr Child Health 41:43-47, 2005

20. Bernat JL: Ethical aspects of determining and communicating prognosis
in critical care. Neurocrit Care 1:107-117, 2004

21. Glass KC: Ethical issues in neonatal intensive care: Perspectives for the
neurologist. Semin Pediatr Neurol 9:35-40, 2002

22. Shevell MI, Majnemer A, Miller SP: Neonatal neurologic prognostica-
tion: The asphyxiated term newborn. Pediatr Neurol 21:776-784, 1999

23. McCullough LB: Neonatal ethics at the limits of viability. Pediatrics
116:1019-1021, 2005

24. Astin JA: Why patients use alternative medicine: Results of a national
study. JAMA 279:1548-1553, 1998

25. Dunning T: Complementary therapies and diabetes. Complement Ther
Nurs Midwifery 9:74-80, 2003

26. Kemper KJ, Cassileth B, Ferris T: Holistic pediatrics: A research agenda.

Pediatrics 103:902-909, 1999



Evidence-based neuroethics 25
27. Cohen MH, Kemper KJ: Complementary therapies in pediatrics: A legal
perspective. Pediatrics 115:774-780, 2005

28. Kaptchuk TJ: The placebo effect in alternative medicine: Can the per-
formance of a healing ritual have clinical significance? Ann Intern Med
136:817-825, 2002

29. Kemper KJ, Vohra S, Walls R, et al: The use of complementary and
alternative medicine in pediatrics. Pediatrics 122:1374-1386, 2008

30. Nickel R: Controversial therapies for young children with developmen-
tal disabilities. Infants Young Child 8:29-40, 1996

31. Hurvitz EA, Leonard C, Ayyangar R, et al: Complementary and alter-
native medicine use in families of children with cerebral palsy. Dev Med
Child Neurol 45:364-370, 2003

32. Levy SE, Mandell DS, Merhar S, et al: Use of complementary and
alternative medicine among children recently diagnosed with autistic
spectrum disorder. J Dev Behav Pediatr 24:418-423, 2003

33. McCann LJ, Newell SJ: Survey of paediatric complementary and alter-
native medicine use in health and chronic illness. Arch Dis Child 91:
173-174, 2006

34. Pitetti R, Singh S, Hornyak D, et al: Complementary and alternative
medicine use in children. Pediatr Emerg Care 17:165-169, 2001

35. Wong HH, Smith RG: Patterns of complementary and alternative med-
ical therapy use in children diagnosed with autism spectrum disorders.
J Autism Dev Disord 36:901-909, 2006

36. Ottolini MC, Hamburger EK, Loprieato JO, et al: Complementary and
alternative medicine use among children in the Washington, DC area.
Ambul Pediatr 1:122-125, 2001

37. American Academy of Pediatrics: Counseling families who choose com-
plementary and alternative medicine for their child with chronic illness
or disability. Committee on Children With Disabilities. Pediatrics 107:

598-601, 2001
38. Bulen JA Jr: Greenwall Bioethics Award. Complementary and alterna-
tive medicine. Ethical and legal aspects of informed consent to treat-
ment. J Leg Med 24:331-358, 2003

39. Clinical practice guidelines in complementary and alternative medi-
cine. An analysis of opportunities and obstacles. Practice and policy
Guidelines Panel, National Institutes of Health Office of Alternative
Medicine. Arch Fam Med 6:149-154, 1997

40. McCaffrey AM, Pugh GF, O’Connor BB: Understanding patient prefer-
ence for integrative medical care: Results from patient focus groups.
J Gen Intern Med 22:1500-1505, 2007

41. Simpson N, Roman K: Complementary medicine use in children: Ex-
tent and reasons. A population-based study. Br J Gen Pract 51:914-916,
2001

42. Di Pietro NC, Whiteley l, Illes J: Drawing on science? Treatment ser-
vices and products for neurodevelopment disorders on the internet.
Neuroethics Society Meeting, November 13, 2010, San Diego, CA (ab-
stract)

43. Semere W, Karamanoukian HL, Levitt M, et al: A pediatric surgery
study: Parent usage of the Internet for medical information. J Pediatr
Surg 38:560-564, 2003

44. Caspi O, Holexa J: Lack of standards in informed consent in comple-
mentary and alternative medicine. Complement Ther Med 13:123-
130, 2005

45. Aylott J: Understanding and listening to people with autism. Br J Nurs
10:166-172, 2001

46. Barnbaum DR: The Ethics of Autism: Among Them, But Not of Them.
Bloomington, IN, Indiana University Press, 2008

47. Sacks O: An Anthropologist on Mars. New York, Vintage, 1995
48. Hagerman R, Hoem G, Hagerman P: Fragile X and autism: Intertwined at
the molecular level leading to targeted treatments. Mol Autism 1:12, 2010


	Evidence-Based Neuroethics for Neurodevelopmental Disorders
	Ethical and Philosophic Underpinnings of NeuroDevNet
	Pragmatic Neuroethics for Neurodevelopmental Disorders
	Case Examples
	Health Care Delivery in CP
	Neonatal Neurological Decision Making
	Alternative Therapies
	Identity, Integrity, and Personhood

	Conclusions
	References


