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Objective and Methods: The potential ethics issues for 
Objective and Methods: The potential ethics issues for 
the investigational use of deep brain stimulation (DBS) in 
psychiatric conditions have been the subject of discussion in 
neurosurgery and bioethics. We examined the perspectives of 
healthcare providers (HCPs) working in DBS teams on ethical 
and social issues for the use of DBS in psychiatric disorders.

Results and Discussion: We identifi ed some shared 
ethics concerns (e.g., informed consent, selection of 
research subjects) between Canadian HCPs in our study 
and the international literature. We also identifi ed 
new ethical considerations (e.g., the psychosocial 
context of psychiatric illness, and resource allocation 
challenges) important to providers in the Canadian 
context but barely captured in current guidance.

Conclusions: Promising demonstrations about the 
potential therapeutic effi  cacy of DBS for refractory 
psychiatric patients should be matched with a fl exible and 
dynamic ethics process which takes into account a range 
of experiences and perspectives from stakeholders, and 
promotes ethically responsive practices to an evolving fi eld 
of interdisciplinary clinical practice.

Abstract Key words: Deep brain stimulation, psychiatric disorders, ethics, 
resource allocation, stigma.

INTRODUC TION

Over time, proposed uses of deep brain stimulation (DBS) have 
changed and approved indications have evolved as evidence of 
effi  cacy and safety has accrued (Benabid, 2007). Today, DBS is 
approved and used primarily to treat and control severe motor 
symptoms in disorders such as Parkinson’s disease, where it has 
been shown to improve both motor symptoms and overall quality 
of life for patients (Weaver et al, 2009; Williams et al, 2010). More 
recently, promising results from small research trials (Nuttin et 
al, 2003; Mayberg et al, 2005; Schlaepfer & Lieb, 2005; Greenberg 
et al, 2006; Lozano et al, 2008; Nuttin et al, 2008; Malone et al, 
2009) (for a review see Lakhan & Callaway, 2010), have prompted 
further examination of the eff ectiveness of DBS in treating carefully 
selected refractory psychiatric patients, suff ering from depression 
or obsessive compulsive disorder. In some cases this has resulted 
in the application of DBS for “humanitarian use” (FDA, 2009).

Accompanying the investigational use of DBS for psychiatric dis-
orders has been a swift  attention to ethical concerns by scholars 
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in the fi elds of bioethics, psychiatry, and neurosurgery. A number 
of specifi c issues have been discussed in the literature including 
the potential impacts of DBS on narrative identity (Schechtman, 
2010) and personality (Synofzik & Schlaepfer, 2008), the decision-
making capacity of refractory psychiatric patients (Glannon, 2008) 
and the necessary conditions for informed consent (Glannon, 
2010; Dunn et al, 2011) as well as on the risks of selective publica-
tion of individual applications of DBS (Schlaepfer & Fins, 2010). 
Th ere has also been more general guidance specifying criteria for 
carrying out ethically sound psychiatric DBS trials (Synofzik & 
Schlaepfer, 2008; Kuhn et al, 2009; Lipsman et al, 2010;

Malone, 2010; Carter et al, 2011; Hall & Carter, 2011) and some 
consensus statements developed by experts about the signifi cance 
and handling of current and future potential ethics issues (Nuttin 
et al, 2003; Rabins et al, 2009).

Even in the standard practice of DBS in movement disorders, 
Canadian healthcare providers (HCPs) have brought forward 
some unique perspectives about ethical and social challenges in 
the fi eld (Bell et al, 2010). At the same time, Canadian researchers 
have contributed to international discourses (Glannon, 2008; Bell 
et al, 2009; Glannon, 2010; Lipsman et al, 2010), and generated 
recent guidance regarding ethical issues in psychiatric trials of 
DBS (Lipsman et al, 2010), even leading a survey study of North 
American functional neurosurgeons on the topic (Lipsman et al, 
2011). However, no made for Canada tailored guidance in this 
area exists, although academic centres in Canada are involved in 
emerging psychiatric trials for DBS, and at times are at the forefront 
of investigating novel applications of DBS.

Our qualitative study of HCP perspectives in Canada on ethical 
and social issues in the use of DBS in psychiatric disorders exam-
ined Canadian perspectives and how they may refl ect similar or 
diff erent concerns in comparison to international perspectives and 
the literature on the topic of ethics in psychiatric DBS. We con-
sider this an important bridge to understanding how DBS HCPs 
themselves, across diff erent disciplines (nursing, neuropsychology, 
neurosurgery, neurology), defi ne and tackle ethical questions in 
the practice of psychiatric trials of DBS.

METHODS

An invitation to participate in the study was sent (by email) to 
HCPs in active DBS centers in Canada. Only centers which were 
identifi ed as being active in performing DBS, and who were en-
gaged in or had some exposure to the use of DBS for psychiatric 
disorders were included. We identifi ed participants with the help 
of local investigators affi  liated with DBS programs in Canada and 
through web searches for neurostimulation programs in Canada. 
Unfortunately, because participants were invited to participate 
oft en based on their identifi cation by local investigators, this open 
recruitment strategy did not enable us to determine how many 
potentially appropriate candidates were not invited to participate 
or how many candidates were approached about the study by local 
investigators and declined participation.

HCPs in the study completed a semi-structured interview with a 
member of the research team. Th e general aim of the interview 

was to characterize HCP perspectives on a range of ethical and 
social issues in functional neurosurgery using neurostimulation, 
including the use of DBS for psychiatric disorders. Topics included 
informed consent for DBS in psychiatric patients, patient selec-
tion in psychiatric trials, resource allocation and the management 
of patients, and the potential use of DBS for mood or cognitive 
enhancement purposes.

Th e audio recorded interviews were fi rst transcribed verbatim and 
then analyzed based on a conventional thematic qualitative content 
analysis approach (Hsieh & Shannon, 2005). A coding guide was 
elaborated to support the content analysis in which common issues 
from the interviews were grouped together. Th e coding guide was 
developed based on several rounds of

test coding to ensure validity and consistency. Final coding in-
volved achieving consensus between the primary and secondary 
coder, and included arbitration by a third coder in diffi  cult cases.

Research ethics approvals were obtained prior to the beginning of 
this study for each targeted site, and informed consent was received 
from all HCPs prior to participation. Th e identity of participants 
was protected by an alpha-numeric code system where the let-
ter identifi es the site they belong to and the number indicates 
the order in which they were recruited at each site (i.e., A1, B2). 
When reporting qualitative content we use the annotation of “…” 
to indicate that we have removed a portion of a sentence. Small 
edits to quotes were made to improve readability.

RESULTS

We report results from fi ve Canadian sites and 20 HCPs from a 
variety of specialties, including neurology (N=4), neurosurgery 
(N=4), psychiatry (N=2), nursing (N=2), occupational therapy 
(N=1), neuropsychology (N=5) and clinical neurosciences and 
neurophysiology (N=2). We acknowledge that the results of this 
study represent the perspectives of a small number of participants 
and HCPs in the fi eld of DBS. Because our study was designed to 
collect perspectives related to the investigational uses of DBS, our 
recruitment was limited to major academic centers and recruit-
ment was therefore centered across 6 sites covering 6 provinces 
in Canada. Although the sample size is small and this limits the 
representativeness of the perspectives reported in the study there 
are a limited number of DBS programs in Canada involved in 
these experimental uses. Moreover, many programs are composed 
of small

numbers of specialized members and some HCPs are not solely 
affi  liated with neurostimulation programs (i.e., nurses and neu-
ropsychologists). Nevertheless, our data assembles the perspec-
tives and experiences of HCPs on ethical challenges in emerging 
psychiatric indications of DBS, such as depression and OCD. We 
report these perspectives under the topics of (1) designing and 
funding research trials; (2) enrollment and selection of research 
subjects; (3) informed consent; (4) safety and effi  cacy of DBS; (5) 
understanding the relationship between DBS and a biological 
basis for mental illness; (6) long term management of patients; 
(7) resource allocation; (8) contextual features of mental illness; 
and (9) mood and cognitive enhancement. Other non-overlapping 
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results of this study have been published elsewhere (Bell et al., 
2009; Bell et al., 2011).

Designing and funding research trials

HCPs discussed issues related to the design and funding of research 
trials in psychiatric indications of DBS. Several ethically-salient 
obligations were judged to be present in the conduct of research 
(Table 1). Advocating for double-blind trials initiated on the basis 
of pre-clinical and clinical theoretical work to inform stimulation 
targets, HCPs stressed that one of the key goals of trials should be 
to clarify the potential role of placebos in patient response and to 
identify factors and characteristics which delineate patients who do 
and do not respond to DBS. One of the key challenges in fulfi lling 
these ethically salient obligations was that public funding of the 
research was either impractical (too costly to fund) or unavail-
able. As a result, HCPs reported having to partner with industry 
in order to fund DBS trials, although they acknowledged that, in 
this scenario, there are oft en disparities between the overall goals 
of research; for industry this goal may be profi t, and for researchers 
it may be producing valuable knowledge.

Table 1: Ethically salient issues in designing 
and funding research trials in emerging 

psychiatric indications of DBS
Study design

Generating research studies based on sound and explicit 
theoretical foundations.

Designing rigorous double-blind trials to ON and OFF 
stimulation.

Designing trials to identify the absence or presence of a 
placebo eff ect.

Gathering evidence to identify characteristics predictive of 
patient response.

Research Funding

Working with industry to ensure funding of trials.

Acknowledging and mitigating potential confl icts of interest 
in industry funded trials.

Advocating public funding bodies to increase funding for 
trials.

Enrollment and selection of research subjects

HCPs emphasized the importance of enrolling and selecting ap-
propriate research subjects for participation in psychiatric trials. 
Confi dence about the accuracy of diagnosis and the history of 
patients’ illnesses was judged essential. HCPs diverged in the 
way they described the severity of patient’s illness and how this 
impacted eligibility for DBS surgery. Some described appropriate 
psychiatric DBS research participants as being at a stage of last 
resort (e.g., “it’s the last resort” (A3)). Interestingly, the same HCP 
also mentioned how some severe patients may also have demon-

strated suicidal ideation (“It’s not mild depression, it’s not even 
moderate, it is suicidal ideation” (A3)). HCPs commonly spoke 
about the refractoriness of the psychiatric

condition as an inclusion criterion for participation in trials. How-
ever, defi nitions of “refractory illness” varied between HCPs (e.g., 
“all therapies”, “several therapies”, “a minimum of 5 treatments”, 
“adequate trials including pharmacotherapy, psychotherapy and 
ECT”, the illness being “absolutely not reversible”). A few HCPs 
spoke about the very poor quality of life of research participants, 
“patients are very sick – those are debilitating disorders and the 
quality of life of these patients is severely compromised” (B3). A 
fi nal observation was how slow the process can be to recruit and 
enroll appropriate research subjects to DBS trials. One HCP stated 
that in a three year span, they only recalled seeing one participant 
registered in a DBS trial for OCD.

Informed consent

Th ere was strong agreement on the need for a thorough informed 
consent process in psychiatric DBS trials. Th e infl uence of despera-
tion in these patients, the resulting potential vulnerability, diffi  culty 
setting realistic expectations and the impacts of these were widely 
discussed. Some suggested that the information load was greater 
in research applications of DBS because these patients may not be 
as familiar with the intervention as patients with other indications 
for DBS. For example, “most patients with Parkinson’s disease 
have already heard about these devices and know somebody else 
through their Parkinson’s society or some other means… .” (B2)

HCPs also identifi ed the important role that (1) psychiatrists and 
(2) REBs play in the informed consent process. Psychiatrists were 
seen as having a unique expertise important to

understanding and evaluating capacity in psychiatric illness. Th ey 
were mentioned as important allies to engage in the informed 
consent process. REBs were also occasionally recognized as be-
ing involved in the informed consent process. In one psychiatric 
DBS research study, an independent ethicist from the local REB, 
in addition to the research team itself, gathered informed consent 
prior to subject enrollment.

Effi  cacy and safety of DBS in psychiatric disorders

Th ere was a tacit agreement by HCPs for the importance of un-
dertaking more research for the use of DBS in psychiatric disor-
ders such as depression and no strong opposition to research was 
voiced. Although HCPs alluded to potential physical or psycho-
social risks when explaining why more research was needed, they 
did not discuss specifi cally how they carry out a risk assessment 
or how they determine a favorable risk-benefi t ratio.

Understanding the relationship between DBS and a biological 
basis for mental illness

HCPs identifi ed how the investigation of DBS in psychiatric dis-
orders impacts more generally understandings about a biological 
basis of mental illness (Table 2). On the one hand, HCPs discussed 
how DBS could decrease stigma associated with psychiatric dis-
orders in patients who have undergone the intervention, the basis 
of which may be a confi rmation that their illness is biological in 
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nature. On the other hand, a few HCPs alluded to a connection 
between how we understand the basis of mental illness and how 
we come to accept that DBS may constitute a valid therapy for 
some patients. Th eir comments suggest that recognition of the 
neurocircuitry of psychiatric disorders is coherent with the ra-
tionale for and mechanism of action of DBS.

Table 2: Understanding DBS and its relation-
ship to a biological basis of mental illness

A. Impact of DBS on perception of psychiatric disorders 
and patients

Normalization of psychiatric disorders: … “oh my god, maybe 
this person really did have a brain illness which the doctors are 
actually trying to treat”. So it may normalize the illness to some 
extent and allow it, for it to be more accepted in society. (A5)

Destigmatization of psychiatric disorders: … I think an 
interesting thing now I’ve realized is that people see this as a 
de-stigmatising intervention… . People actually see the surgical 
treatment of depression as somehow, almost legitimatizing the 
brain malfunction of depression. (B1)

B. Impact of our understanding of the biological basis of 
psychiatric disorders on the acceptance of DBS

General acceptance of the neurocircuitry of psychiatric 
disorders: … the era of functional neuroimaging, the notion 
of circuits of emotion, has been reasonably well dealt with in 
the media, and so people actually see, they can understand this 
in a way that 20 years ago we would have been more likely to 
have thought that depression was a disease of the mind, and 
not the brain. (B1)

… if we were to divide the psychiatric disorders into two wide 
groups: Th e diseases that I think are organic diseases of the 
nervous system – I think that schizophrenia is a disease of the 
brain, I think that there is something wrong with the circuitry; 
I think certain kinds of depression relate to brain circuitry 
disorders. … Th e circuitry disorders, what I would consider 
structural diseases of the brain, I think that probably we are 
going to fi nd roles for neurostimulation. (C2)

Greater acceptance of biological interventions: Whereas 15 or 
20 years ago somebody would have said: “Charlie, are you crazy? 
You are letting somebody shove bioelectricity inside your brain?” 
I think that that is much less likely to be a problem today. (B2)

Overly enthusiastic acceptance of the biological model of 
psychiatric disorders: I felt the media in the 30 seconds … 
would like to portray “we found the spot, you stimulate it and 
life is beautiful”. (B1)

Table 3:  future considerations about the long 
term management of psychiatric patients with 
DBS implants

Are subjects able to monitor device function and detect device 
failure (i.e., battery replacement when needed)?

Should subjects be allowed to control their devices?

What are the new issues patients may confront with regards to 
health and function with DBS implant (and at a younger age)?

What will be the standard of care for patients outside of the 
protocol and how will care be provided over the long term (and 
in long term studies)?

Long term management of patients

Some issues reported by HCPs captured the prospect of ethics 
challenges emerging with the long term care of psychiatric patients 
with DBS. Although these were not always explicitly identifi ed 
as ethical concerns in our conversations, we have highlighted 
examples from our interviews which capture the breadth and 
scope of the issues with respect to long term management of 
these patients (Table 3). On all but one occasion (with regards to 
the patient’s ability to monitor device failure) each issue was only 
referenced by a single HCP.

Resource allocation

HCPs elaborated on potential challenges in resource allocation 
with expanded roles for DBS in psychiatric conditions. HCPs 
insisted that cost should be examined alongside eff ectiveness, 
taking into account the wider economic and social burdens of 
severe mental illness, both at an individual and at a societal level. 
One provider emphasized the need to be able to justify increased 
resources for DBS over ablative lesion therapy (sometimes applied 
in cases of refractory depression, Andrade et al, 2010), suggesting 
the need for a better characterization of the costs and effi  cacy 
between these two interventions.

“…we know that obsessive compulsive disorder, for exam-
ple, we are probably better off  treating these with stimula-
tors rather than lesions. And yet the lesions will go on for 
far longer, just because um, we are not anxious to treat 
many patients with stimulators. So in my case I have hadto 
make an ethical decision, where I do not treat patients with 
lesions because I would essentially be treating them with 
lesions just because there is no budget for stimulators.” (A1)

HCPs also thought that the healthcare system was ill-equipped 
to contend with heightened demand if DBS was approved for 
psychiatric conditions and expressed concern about a lack of 
functional neurosurgical expertise not corrected for by current 
training and fellowship programs in Canada.

Contextual features of mental illness

HCPs acknowledged that the challenges of extending DBS 
to psychiatric conditions interact with social, cultural and 
environmental factors in mental health and mental healthcare. 
Th is context is important to understand the existing and future 
challenges for DBS in mental health. Factors identifi ed by HCPs 
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as shaping this context were impaired social function in some 
severe psychiatric patients (e.g., alienated family and friends, “not 
functioning in life”) and a lack of a general social support system. 
In fact, one HCP acknowledged that in psychiatric DBS trials 
they had been involved in, very few patients had any “signifi cant 
family support” (A1). Other factors were more systemic problems 
in access to care in the mental health system (in the community 
and for acute care) and the underfunding of mental healthcare 
and psychiatric research.

“… schizophrenia for example probably accounts for the 
largest number of days of inpatient bed stays of any ill-
ness. It aff ects one percent of the population at a young 
age and often chronically and they are unproductive for 
the rest of their
lives. Yet it probably receives much less funding than many 
diseases that are much rarer and the reason for that simply 
probably because there is a lot of stigma associated with 
psychiatric research, not just psychiatric research but psy-
chiatric diseases in general.” (A5)

Many HCPs discussed the barriers that psychiatric patients 
experience having suff ered disability in social or occupational 
function at key times in their lives. Illness may have prohibited 
some patients from achieving educational or occupational goals, 
and/or some patients may have been on disability for a large 
portion of their prime earning years. As a result, patients may 
have a long list of social rehabilitation needs and may require 
sustained support to overcome obstacles which can exist even 
aft er the psychiatric symptoms of their disorder are improved.

Enhancement

Prompted about the issue of mood and cognitive enhancement 
with DBS, HCPs were divided about whether healthy individuals 
would ever seek out DBS in this context. However, HCPs drew 
on four diff erent ethical arguments to explain why this would be 
inappropriate (Table 4).

DISCUSSION

Our paper reports a multi-site study of Canadian HCPs working 
in the fi eld of DBS and involved or exposed to the experimental 
use of DBS in psychiatry. Th e data demonstrate that providers are 
attuned to certain ethical concerns in the research and practice 
of DBS for psychiatric disorders. HCPs refl ected on the need for 
scientifi cally rigorous research trials and the need for transparency 
with regards to confl icts of interest, and discussed other issues 
such as ensuring appropriate patient selection, understanding 
the role of desperation and refractoriness in gathering voluntary 
informed consent. Sometimes providers emphasized the role of 
psychiatrists and REBs in obtaining consent. However, the ultimate 
acceptance of research and

care using DBS in psychiatric disorders was recognized to play 
out in a more general way with regards to an understanding of 
a biological basis of mental illness. Moreover, it was recognized 
that DBS will be impacted by obstacles related to resource 
allocation in the Canadian context and that psychiatric patients 
may experience challenges related to long term management 
with DBS. Th e presence of a constellation of factors related to 
psychiatric illness, such as a lack of social support and access 

to care in the mental health system, is presumed to impact the 
overall endeavor of developing DBS research and care for patients 
with psychiatric illness. Th ese perspectives gathered from HCPs 
therefore bring valuable concerns to the forefront in the existing 
ethics discussion on the future uses of DBS. Our data bring added 
context to Canadian psychiatric DBS and are unique in helping to 
bridge perspectives from academic experts in DBS and ethics to 
HCPs in the fi eld. Th erefore, this creates an opportunity to discuss 
ethical issues that are important to Canadian HCPs in the area of 
DBS and psychiatry, as well as to examine how these concerns 
can be addressed by international discussions and guidance. 
Comparing our data to existing guidance reveals three situations 
meriting further attention: 1) cases where ethical concerns of 
HCPs mirrored ethics challenges explicitly addressed by current 
international guidance; (2) cases where HCPs raised vague ethical 
concerns mapping onto ethical areas which also lack detailed 
guidance in the literature; and (3) cases where HCPs identifi ed 
ethical problems for which very limited or no guidance at all is 
available.

Table 4: Ethical arguments challenging the 
appropriateness of DBS for human enhance-
ment

Resource Allocation

“… we have so much diffi  culty 
providing access to people who 
really need it, I don’t think that 
we would even for the next 
50 years certainly in the cur-
rent context be applying this 
to healthy people. Eventually, 
just as there will be potentially 
medications that will allow for 
enhancement of attention or 
memory or awake states, you 
know.” (A1)

Lack of evidence

“Umm basically at this point 
the literature is varied and 
sparse so umm you know 
you’re, you would be making 
decisions, clinical decisions al-
most on case studies in terms 
of DBS to improve mood 
and cognition in otherwise 
healthy individuals and obvi-
ously that’s very far off  from 
an evidence-based medicine 
approach.” (D3)

Regulation

“Somebody can’t just come 
off  the street, shake a little bit 
at the neurosurgeon and be 
plopped into the O.R. the next 
day. … Certainly in Canada, 
and the U.S. too, given the reg-
ulatory environment, it would 
be impossible, in my view, to 
have Joe Sheploclinak set up 
his freestanding DBS clinic … 
you have to have this done by 
somebody who is a regulated 
member of the health care pro-
fession, they’re not all of a sud-
den overturn[ing] their stan-
dards of practice in order to 
make a few more bucks.”(B2)

Risk and safety

“I mean there are still certain 
risks associated with these 
types of procedures. Th eoreti-
cally it’s possible, I’ll tell you at 
this point everything is a risk 
benefi t ratio. … Where I could 
see it being used for example, 
would be for transcranial mag-
netic stimulation where the 
risks are particularly low. So 
then you look at the equation 
uh and the risk benefi t doesn’t 
look so bad.” (A5)
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Table 5: Topics drawn from interviews with healthcare providers related to the long term manage-
ment of psychiatric DBS patients and a review of the related literature and guidance.

Are subjects able to monitor device function and detect device failure (i.e., battery replacement when needed)?

Background and perspectives from the literature: 
• Psychiatric patients implanted with DBS require battery replacement of the pulse generator every approximately 10-18 months 

(Malone, 2010). 
• Concerns expressed in regards to psychiatric indications include sudden symptom reoccurrence with battery depletion, and or wors-

ening of psychiatric symptoms, including depression because of device failure (Synofzik & Schlaepfer, 2008). 
• One common management issue in DBS identifi ed as “hardware malfunction” (Okun et al, 2008). Prevalence of hardware-related 

complications ranges from 2.7%-50% (Deuschl et al, 2006). 
• Some movement disorders patients experience sudden recurrence of symptoms when battery of the pulse generator reaches the end-

of-life (Okun et al, 2008) . 
• Device malfunction may be linked to behaviors (i.e., exposure to elements which cause the device to turn off ). Okun et al. (2008) 

suggest having subjects keep track of their daily activities with diaries to trace unpredictable device failures unrelated to battery 
depletion.

Should subjects be allowed to control their devices?

Background and perspectives from the literature: 
• No current data demonstrating the benefi ts or risks of self-control of DBS implant in psychiatric patients (Rabins et al, 2009). 
• No recommendation reached by a 2-day consensus conference on this topic. Although, agreement by participants that more research 

on this is needed, and information related to permissions regarding subject control should be found in informed consent documents 
(Rabins et al, 2009). 

• In movement disorders it has been suggested that some patient control of stimulation parameters can enhance symptom control. In 
addition, having patients turn off  their stimulator at night will decrease battery depletion (Deuschl et al, 2006). 

• It is recommended that movement disorder patients are instructed on how to check the status of the stimulator, and suggested that only 
highly cooperative patients and or caregivers who have a clear understanding of the clinical eff ects of changing stimulation parameters 
are off ered device controllers to manipulate actual device stimulation settings (pre-set) (Deuschl et al, 2006). 

• Some movement disorder patients select stimulation parameters in order to facilitate how they want to feel in certain situations (Syn-
ofzik & Schlaepfer, 2008).

What are the new issues patients may confront with regards to health and function with DBS implant (and at a younger age)?

Background and perspectives from the literature: 
• Recommendation that informed consent in psychiatric clinical trials should include a discussion of long term results of participation 

including: potential limits because of DBS device to participate in future research, to undergo some therapies and or some tests (Rabins 
et al, 2009). 

• Th ere are no data suggesting that DBS patients are limited with regards to professional or recreational opportunities although patients 
should be advised to avoid sports and activities, for instance contact sports, which may cause damage to the device (Deuschl et al, 2006).

What will be the standard of care for patients outside of the protocol and how will care be provided over the long term (and in long 
term studies)?

Background and perspectives from the literature: 
• “When study protocols include a long follow up phase… it is debatable if subjects continue to be a research subject with same rights to 

device withdrawal and device maintenance as a subject in the active phase” (Rabins et al, 2009). 
• It has been suggested that a solution for covering long term care and device maintenance (or removal) costs, would be to require stake-

holders (including device companies and institutions, but not patients) to support these costs through a general fund or insurance 
policy (Rabins et al, 2009). 

• Kuhn et al. (2009) have suggested that multidisciplinary long term follow up should include evaluations from psychosocial, ethical and 
legal perspectives (Kuhn et al, 2009). 

• “Patients with severe, chronic, and highly resistant psychiatric illness typically require multiple treatment modalities to support their 
daily struggles and process of recovery” (Greenberg et al, 2008). It is suggested that psychiatric patients with DBS are given frequent 
care and long term care to manage and monitor clinical response and changes in overall functioning (Greenberg et al, 2008). 

• Informed consent in clinical trials should address the issues of how continued support will be accessed aft er the trial is fi nished, under 
what circumstances the device may be removed (Rabins et al, 2009) as well as how the team will deal with long term “informed revoca-
tion of consent” and or trial drop-out (Ford, 2007). 

• In movement disorders, considerations of the potential for dementia, has led to discussion surrounding the possible role of advance 
directives to guide decision-making with regards to repair or replacement of implanted device over the long term (Farris & Gianola, 2009).
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Observations aligning with ethical issues represented in inter-
national guidance on DBS for psychiatric disorders

HCPs in our study did not refer to any specifi c piece of ethics 
guidance regarding DBS in psychiatric disorders. Nonetheless, 
some of the issues raised and recommendations made by providers 
are in line with current international ethics guidance. For instance, 
the ethical imperatives of careful patient selection, informed 
consent, transparency in funding, and ethics board oversight are 
all supported by the guidance that already exists (Nuttin et al, 
2003; Rabins et al, 2009; Lipsman et al, 2010; Malone, 2010). Th ere 
is some variation between our data and the guidance in specifi c 
aspects underlying these general concepts. For example, HCPs in 
our study stressed the infl uence of desperation and expectation 
on voluntary informed consent, which has been discussed before 
(Rabins et al, 2009; Lipsman et al, 2010) but commented less on the 
issue of ensuring decision-making capacity in psychiatric patients, 
something that also appears in consensus statements (Nuttin et al, 
2003; Rabins et al, 2009). Similarly, although HCPs in our study 
discussed how mitigating and acknowledging confl icts of interest 
in obtaining funding from industry were important, the formal 
guidance on this topic is much more explicit and detailed, stating 
that “investigators must disclose potential confl icts of interest to 
… ethics committees … and to potential enrollees during the 
informed consent process” (Nuttin et al, 2003).

HCPs in our study identifi ed careful patient selection as a key 
ethical obligation in the conduct of research trials in psychiatric 
DBS. Although HCPs used a range of expressions regarding what 
constitutes a “good” candidate, issues such as diagnosis, severity 
of illness and treatment

refractoriness were highlighted. Th is is in line with the guidance 
that patients should meet defi ned criteria for severity, diagnosis, 
disability and treatment refractoriness (Nuttin et al, 2003; Lipsman 
et al, 2010; Malone, 2010). An additional criterion, which has 
been suggested in the literature, also mentioned in our study, is 
that patients should be selected based on a demonstration of the 
impact of their illness on their quality of life (Kuhn et al, 2009).

Th ere was general agreement between the perspectives brought 
by HCPs in the Canadian context (in our study) and international 
perspectives on the appropriateness of the use of DBS for human 
enhancement purposes. International guidance stipulates that 
DBS should only be used to “restore normal function” (Nuttin et 
al, 2003), and not be used to “augment” normal function (Malone, 
2010). Th ese data also correspond to results stemming from a 
qualitative study of Canadian neurosurgeons, which reports that 
the majority considered surgery to enhance non-pathological 
personality traits to be unethical (Mendelsohn et al, 2010). Th e 
current data demonstrate that Canadian DBS HCPs do not support 
the use of DBS for enhancement for a variety of ethical reasons 
including the presence of unknown benefi t and overly high risk 
for healthy individuals. Th ese data are in line with the perspective 
presented by Synofzik and Schlaepfer (2008) and the results of the 
prior Canadian study (Mendelsohn et al, 2010). One important 
point exemplifi ed in the comments made by HCPs in our study was 
consideration of the diff erences between public versus privately 
funded systems. HCPs in our study drew on arguments of resource 
allocation and regulation in the North American context (and the 
Canadian context of publically funded healthcare) when discussing 

reasons why enhancement would be objectionable. Th ese same 
objections may not apply if systems enable

or encourage the use of DBS in a practice which does not operate 
following the expectations, values, and goals of a public healthcare 
system.

In summary, Canadian HCPs identifi ed and recognized the 
importance of some of the same ethical and social issues that 
have been highlighted in existing international guidance for DBS in 
psychiatric disorders. Th ere are strong areas of consensus between 
Canadian HCPs in our study and the international guidance 
on ethical aspects of psychiatric DBS trials, demonstrating the 
presence of shared ethical standards and adding strength to 
existing guidance.

Ethical concerns discussed in the literature, lacking detailed 
guidance, and potentially overlooked by HCPs

In our study, complex topics related to the long term management 
of psychiatric DBS patients were raised in discussion with HCPs. 
Th ese touched on patients’ abilities to control their devices and 
to monitor device failure and also involved questions related to 
care in and outside of a trial over the long term (see Table 3). Most 
of these issues are considered in the literature on DBS at large 
(Deuschl et al, 2006; Okun et al, 2008) and their importance is 
better understood by drawing on evidence in movement disorders 
patients having undergone DBS. Until recently (Rabins et al, 2009) 
and at the time we were terminating our data gathering for the 
study, the issue of long term management in psychiatric DBS 
patients lacked detailed guidance. Although recent consensus 
statements provide guidance regarding some of the above issues 
on the long term management for DBS in psychiatric patients 
(i.e, what should be included in protocols to account for the long 
term management of patients) in other cases they expose the 
lack of consensus (i.e., whether or not patients should be allowed 
to control their device) (Rabins et al, 2009). In Table 5 we have 
assembled the scholarly literature and existing guidance on DBS 
in movement disorders and psychiatric disorders which support 
the ethical importance of the long term management issues raised 
by HCPs in our study.

Interestingly, while some aspects of the long term management 
of psychiatric DBS patients were alluded to by HCPs in our study 
(see Table 3), as a whole the scope and breadth of the ethical 
implications of these were not discussed. In fact, on all but one 
occasion (with regards to the patient’s ability to monitor device 
failure) each issue was only referenced by a single HCP. Again, it’s 
important to note that HCPs in our study were interviewed before 
some of this literature or guidance was published. We can speculate 
about the reasons there was not wider discussion of these issues; 
1) because issues that lack detailed guidance are less familiar to 
HCPs than issues where detailed guidance has been established 
and put into practice; 2) because they are ethical issues which 
are of secondary importance to other ethical imperatives in the 
conduct of research trials in these patients from the standpoint 
of HCP and/or guidance; 3) because they may be issues that are 
thought by clinical teams to be suffi  ciently managed, but also; 
4) because HCPs were not asked to share their perspectives on 
these topics specifi cally, or 5) because the long term follow up 
of patients is not something that all HCPs interviewed would be 
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involved in or responsible for. Th is non-exhaustive list of possible 
explanations highlights the importance of identifying more clearly 
if there are gaps between guidelines and practice and the reasons 
underlying such gaps.

New ethical refl ections for psychiatric applications of DBS 
off ered by Canadian healthcare providers in the fi eld

On a few occasions, HCPs in our study introduced new ethical 
refl ections in the use of DBS for psychiatric disorders which have 
not been the topic of broad discussion.

Relationships between DBS, stigma and the biological etiology 
of mental illness

Cumulatively, HCPs painted a picture that a directional relation-
ship exists where an enriched understanding of the neurocir-
cuitry of mental illness increases the acceptance of DBS as an 
intervention for psychiatric disorders, and that the use of DBS to 
treat patients with psychiatric illness reduces the stigma associ-
ated with or attached to mental illness. However, the paradigm 
presented by HCPs in our study is not entirely consistent with 
previous psychosocial examinations of the relationships between 
biological explanations of psychiatric disorders, people’s treatment 
preferences, and the stigma that individuals attach to patients with 
mental illness. In fact some, but not all, studies where the public 
has been sampled have demonstrated increased attitudes of stig-
matization towards individuals with mental illness when there is 
a greater acceptance of a biological model (Read & Harré, 2001; 
Walker & Read, 2002; Pescosolido et al, 2010). In addition, others 
have suggested that while there has been a substantial increase in 
members of the public who believe that there are biological causes 
of mental illness, this does not always lead to a greater endorse-
ment of medical therapies such as antidepressants to treat the 
same disorders (Goldstein & Rosselli, 2003). Th e inconsistency 
between what HCPs in our study described as the eff ects of DBS 
on stigma, and what has actually been observed in the general 
public’s application of stigma when the biological basis of mental 
illness is accepted is well described in Pescosolido and colleagues 
(Pescosolido et al, 2010). In a follow-up sample of the American 
general public’s opinion in 2006, Pescosolido et al. found that 1) 
more individuals than in 1996 endorsed the biological model of 
mental illness, 2) that endorsing a biological model led to a greater 
support for medical care for mental illness, 3) that endorsing a 
biological model did not decrease the stigma placed on individu-
als with

depression and 4) that in some cases endorsing a biological model 
increased the stigma placed on individuals with psychiatric condi-
tions (Pescosolido et al, 2010). Th ey concluded that anti-stigma 
campaigns and policy aimed at emphasizing the biological basis, 
and specifi cally the neuroscientifi c basis of mental illness are “at 
best ineff ective and at worst potentially stigmatizing” (Pescosolido 
et al, 2010). In the case of DBS, a better understanding of how DBS 
aff ects previous stigma placed on patients at an individual level (i.e., 
disadvantaged occupational opportunities, housing options, and 
relationships with others) would clarify whether the intervention 
is, as some HCPs in our study expressed, positively impacting DBS 
patients’ own experiences of stigma.

Th e impacts of stigma at an individual (i.e., reduced social sup-

port) and societal level (i.e., reduced funding for mental health 
and access to mental health care) were described by HCPs in our 
study who highlighted the context within which trials of DBS in 
psychiatric disorders take place. Th ey were sensitive to the fact 
that mental health patients are faced with enormous social disad-
vantages and they highlighted why these issues need to be better 
explored in the future. One issue that falls under this area, a general 
lack of social support for psychiatric patients, has been alluded to 
briefl y in the guidance. Kuhn and colleagues (2009) propose the 
inclusion of a “near-by person” to ensure the ethical protection, 
care and monitoring of the psychiatric patient undergoing DBS.

Shortage of skilled personnel in functional neurosurgery

A second issue brought up by HCPs in our study was the shortage 
of neurosurgical expertise in the area of DBS, which was sur-
mised to be ill-prepared for a potential expanded role for DBS in 
treating psychiatric illness. Th is refl ected specifi c concerns in the 
Canadian context with regards to the number of stereotactic and 
functional neurosurgeons employed and being trained across the 
country. Th is fi nding is important in a context where there is a 
demonstrated surplus of residents being trained in the specialty 
of neurosurgery in Canada, compared to the number of positions 
available (or currently occupied) (Woodrow et al, 2006). At the 
same time, Toyota (2006) makes a case for increased neurosurgical 
positions across Canada. From our data, we can see that HCPs in 
the fi eld understand the complex challenges that could be faced if 
emerging applications of DBS are not matched by specialty training 
and supported by increased positions in stereotactic and functional 
neurosurgery. We believe that our study is the fi rst reporting this 
issue in the fi eld of DBS and it should be better examined in order 
to allow Canadian provinces, institutions, and policy makers to 
carry out strategic planning for the future.

LIMITATIONS

Th ere are some limitations inherent to the methodology of our 
study. First, although we have sampled across healthcare teams 
working in DBS across Canada, it is possible that these results do 
not generalize to all providers or to groups outside this context. 
Second, the results we present in this study no not necessarily 
represent general and extensive views of HCPs on these topics, 
but rather the issues communicated by HCPs. Th e latter may 
represent salient issues

and spontaneous viewpoints that are infl uenced by any number of 
factors, including media coverage and/or recent events. In addition, 
the absence of directive language or specifi c recommendations 
from HCPs in the study may stem from the fact that they were 
not tasked to generate specifi c recommendations in the interview. 
For this reason as well, the full scope of the match between HCP 
perspectives and the international guidance would benefi t from 
being explored in a more focused study.

CONCLUSIONS

Th e perspectives of Canadian HCPs on ethical and social chal-
lenges for psychiatric applications of DBS sometimes refl ected 
aspects of the Canadian context (e.g., resource allocation), and at 
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other times raised new or infrequently discussed concerns in the 
literature (e.g., social aspects of mental illness). Other issues of 
ethical concern expressed by HCPs corresponded to those previ-
ously identifi ed in the literature and also to guidance regarding 
psychiatric DBS trials (e.g., patient selection, informed consent, 
research ethics oversight). Th is overlap may refl ect the appropri-
ateness and relevance of the existing guidance. However, it was 
unclear if HCPs, themselves, were familiar with the existing inter-
national guidance, and the question is open regarding the actual 
penetrance of the ethics guidance in DBS healthcare teams. We 
have seen that the ethics guidance itself in this fi eld is evolving, 
tackling a broader range of issues (e.g., long term management), 
but this makes it even more important that healthcare teams be 
aware of the ethics guidance and with respect to their practice. For 
this reason, we advocate for a dynamic ethics process including: 
the development of evidence in ethics to support best practices; 
increased training in ethics and research ethics for practitioners; 
a bridging of practice guidelines and the hospital reality (includ-
ing the integration of healthcare teams in ethics refl ection and 
process); and an evaluation of current ethics practices followed 
by their endorsement or modifi cation. Promising demonstrations 
about the potential therapeutic effi  cacy of DBS for refractory psy-
chiatric patients should be matched with a fl exible and dynamic 
ethics process which takes into account a range of experiences and 
perspectives from stakeholders, and promotes ethically responsive 
practices to an evolving fi eld of interdisciplinary clinical practice.

REFERENCES

Andrade, P., Noblesse, L.H.M, Temel, Y., Ackermans, L., Lim, L.W., 
Steinbusche, H.W.M., & Visser-Vandewalle, V. (2010) Neurostim-
ulatory and ablative treatment options in major depressive dis-
order: a systematic review. Acta Neurochirurgica, 152: 565-577.

Bell, E., Mathieu, G., & Racine, E. (2009). Preparing the ethical future 
of deep brain stimulation. Surgical Neurology, 72, 577-586.

Bell, E., Maxwell, B., McAndrews, M. P., Sadikot, A., & Racine, E. 
(2011). Deep brain stimulation and ethics: perspectives from a 
multi-site qualitative study of Canadian neurosurgical centers. 
World Neurosurgery, 76, 537-547.

Benabid, A. L. (2007). What the future holds for deep brain stimula-
tion. Expert Review of Medical Devices, 4, 895-903.

Carter, A., Bell, E., Racine, E., & Hall, W. (2011). Ethical issues raised 
by proposals to treat addiction using deep brain stimulation. 
Neuroethics, online fi rst Sept 2, 2010.

Deuschl, G., Herzog, J., Kleiner-Fisman, G., Kubu, C., Lozano, A. 
M., Lyons, K. E., Rodriguez-Oroz, M. C., Tamma, F., Troster, 
A. I., Vitek, J. L., Volkmann, J., & Voon, V. (2006). Deep brain 
stimulation: postoperative issues. Movement Disorders, 21 Suppl 
14, S219-237.

Dunn, L. B., Holtzheimer, P. E., Hoop, J. G., Mayberg, H. S., Roberts, 
L. W., & Appelbaum, P. S. (2011). Ethical issues in deep brain 
stimulation research for treatment-resistant depression: focus 
on risk and consent. American Journal of Bioethics Neurosci-
ence, 2, 29-36.

Farris, S. M., & Gianola, P. A. (2009). Ethical issues surrounding deep 
brain stimulation in Parkinson’s disease. Journal of the American 
Academy of Physician Assistants, 22, 57-58.

Food and Drug Adminsitration (FDA). Device approval: Reclaim™ 
DBS™ Th erapy for OCD - H050003. Feb 19, 2009; http://www.
accessdata.fda.gov/cdrh_docs/pdf5/H050003a.pdf.

Ford, P. J. (2007). Neurosurgical implants: clinical protocol consider-
ations. Cambridge Quarterly of Healthcare Ethics, 16, 308-311.

Glannon, W. (2008). Deep-brain stimulation for depression. HEC 
Forum, 20, 325-335.

Glannon, W. (2010). Consent to deep brain stimulation for neuro-
logical and psychiatric disorders. Journal of Clinical Ethics, 21, 
104-111.

Goldstein, B., & Rosselli, F. (2003). Etiological paradigms of depres-
sion: the relationship between perceived causes, empowerment, 
treatment preferences, and stigma. Journal of Mental Health, 
12, 551-563.

Greenberg, B. D., Askland, K. D., & Carpenter, L. L. (2008). Th e evo-
lution of deep brain stimulation for neuropsychiatric disorders. 
Frontiers in Bioscience, 13, 4638-4648.

Greenberg, B. D., Malone, D. A., Friehs, G. M., Rezai, A. R., Kubu, C. 
S., Malloy, P. F., Salloway, S. P., Okun, M. S., Goodman, W. K., 
& Rasmussen, S. A. (2006). Th ree-year outcomes in deep brain 
stimulation for highly resistant obsessive-compulsive disorder. 
Neuropsychopharmacology, 31, 2384-2393.

Hall, W., & Carter, A. (2011). Deep brain stimulation in parkinsonian 
patients-implications for trialing DBS in intractable psychiatric 
disorders. American Journal of Bioethics Neuroscience, 2, 14-15.

Hsieh, H. F., & Shannon, S. E. (2005). Th ree approaches to qualitative 
content analysis. Qualitative Health Research, 15, 1277-1288.

Kuhn, J., Gaebel, W., Klosterkoetter, J., & Woopen, C. (2009). Deep 
brain stimulation as a new therapeutic approach in therapy-resis-
tant mental disorders: ethical aspects of investigational treatment. 
European Archives of Psychiatry and Clinical Neuroscience, 259 
Suppl 2, S135-141.

Lakhan, S. E., & Callaway, E. (2010). Deep brain stimulation for ob-
sessive-compulsive disorder and treatment-resistant depression: 
systematic review. BMC Research Notes, 3, 60.

Lipsman, N., Bernstein, M., & Lozano, A. M. (2010). Criteria for 
the ethical conduct of psychiatric neurosurgery clinical trials. 
Neurosurg Focus, 29, E9.

Lipsman, N., Mendelsohn, D., Taira, T., & Bernstein, M. (2011). Th e 
contemporary practice of psychiatric surgery: results from a 
survey of North American functional neurosurgeons. Stereotactic 
and Functional Neurosurgery, 89, 103-110..

Lozano, A. M., Mayberg, H. S., Giacobbe, P., Hamani, C., Craddock, 
R. C., & Kennedy, S. H. (2008). Subcallosal cingulate gyrus deep 
brain stimulation for treatment-resistant depression. Biological 
Psychiatry, 64, 461.467.

Malone, D. A. (2010). Use of deep brain stimulation in treatment-
resistant depression. Cleveland Clinic Journal of Medicine, 77 
Suppl 3, S77-S80.

Malone, D. A., Jr., Dougherty, D. D., Rezai, A. R., Carpenter, L. L., 
Friehs, G. M., Eskandar, E. N., Rauch, S. L., Rasmussen, S. A., 
Machado, A. G., Kubu, C. S., Tyrka, A. R., Price, L. H., Sty-
pulkowski, P. H., Gift akis, J. E., Rise, M. T., Malloy, P. F., Salloway, 
S. P., & Greenberg, B. D. (2009). Deep brain stimulation of the 
ventral capsule/ventral striatum for treatment-resistant depres-
sion. Biological Psychiatry, 65, 267-275.

Mayberg, H. S., Lozano, A. M., Voon, V., McNeely, H. E., Seminowicz, 
D., Hamani, C., Schwalb, J. M., & Kennedy, S. H. (2005). Deep 
brain stimulation for treatment-resistant depression. Neuron, 
45, 651-660.

Mendelsohn, D., Lipsman, N., & Bernstein, M. (2010). Neurosurgeons’ 
perspectives on psychosurgery and neuroenhancement: a qualita-
tive study at one center. Journal of Neurosurgery, 113, 1212-1218.



JEMH · 2011 · 6     |      10
© 2011 Journal of Ethics in Mental Health (ISSN: 1916-2405)

Article

Nuttin, B., Gybels, J., Cosyns, P., Gabriels, L., Meyerson, B., Andree-
witch, S., Rasmussen, S. A., Greenberg, B., Friehs, G., Rezai, A. 
R., Montgomery, E., Malone, D., & Fins, J. J. (2003). Deep brain 
stimulation for psychiatric disorders. Neurosurgery Clinics of 
North America, 14, xv-xvi.

Nuttin, B. J., Gabriels, L. A., Cosyns, P. R., Meyerson, B. A., Andree-
witch, S., Sunaert, S. G., Maes, A. F., Dupont, P. J., Gybels, J. M., 
Gielen, F., & Demeulemeester, H. G. (2003). Long-term electri-
cal capsular stimulation in patients with obsessive-compulsive 
disorder. Neurosurgery, 52, 1263-1272; discussion 1272-1274.

Nuttin, B. J., Gabriels, L. A., Cosyns, P. R., Meyerson, B. A., Andree-
witch, S., Sunaert, S. G., Maes, A. F., Dupont, P. J., Gybels, J. M., 
Gielen, F., & Demeulemeester, H. G. (2008). Long-term electri-
cal capsular stimulation in patients with obsessive-compulsive 
disorder. Neurosurgery, 62 6 Suppl 3, 966-977.

Okun, M. S., Rodriguez, R. L., Foote, K. D., Sudhyadhom, A., Bova, F., 
Jacobson, C., Bello, B., Zeilman, P., & Fernandez, H. H. (2008). A 
case-based review of troubleshooting deep brain stimulator issues 
in movement and neuropsychiatric disorders. Parkinsonism & 
Related Disorders, 14, 532-538.

Pescosolido, B. A., Martin, J. K., Long, J. S., Medina, T. R., Phelan, J. 
C., & Link, B. G. (2010). “A disease like any other”? A decade 
of change in public reactions to schizophrenia, depression, and 
alcohol dependence. American Journal of Psychiatry,167 (11), 
1321-1330.

Rabins, P., Appleby, B. S., Brandt, J., DeLong, M. R., Dunn, L. B., 
Gabriels, L., Greenberg, B. D., Haber, S. N., Holtzheimer, P. E., 
3rd, Mari, Z., Mayberg, H. S., McCann, E., Mink, S. P., Rasmus-
sen, S., Schlaepfer, T. E., Vawter, D. E., Vitek, J. L., Walkup, J., & 
Mathews, D. J. (2009). Scientific and ethical issues related to deep 
brain stimulation for disorders of mood, behavior, and thought. 
Archives of General Psychiatry, 66, 931-937.

Read, J., & Harré, N. (2001). The role of biological and genetic causal 
beliefs in the stigmatisation of “mental patients”. Journal of Men-
tal Health, 10, 223-235.

Schechtman, M. (2010). Philosophical reflections on narrative and 
deep brain stimulation. Journal of Clinical Ethics, 21, 133-139.

Schlaepfer, T. E., & Fins, J. J. (2010). Deep brain stimulation and the 
neuroethics of responsible publishing: when one is not enough. 
Journal of the American Medical Association, 303, 775-776.

Schlaepfer, T. E., & Lieb, K. (2005). Deep brain stimulation for treat-
ment of refractory depression. Lancet, 366, 1420-1422.

Synofzik, M., & Schlaepfer, T. E. (2008). Stimulating personality: ethi-
cal criteria for deep brain stimulation in psychiatric patients and 
for enhancement purposes. Biotechnology Journal, 3, 1511-1520.

Toyota, B. D. (2006). Canadian neurosurgical manpower: need for 
self-determination. Canadian Journal of Neurological Sciences, 
33, 123-124.

Walker, I., & Read, J. (2002). The differential effectiveness of psycho-
social and biogenetic causal explanations in reducing negative 
attitudes toward “mental illness”. Psychiatry, 65, 313-325.

Weaver, F. M., Follett, K., Stern, M., Hur, K., Harris, C., Marks, W. 
J., Jr., Rothlind, J., Sagher, O., Reda, D., Moy, C. S., Pahwa, R., 
Burchiel, K., Hogarth, P., Lai, E. C., Duda, J. E., Holloway, K., 
Samii, A., Horn, S., Bronstein, J., Stoner, G., Heemskerk, J., & 
Huang, G. D. (2009). Bilateral deep brain stimulation vs best 
medical therapy for patients with advanced Parkinson disease: 
a randomized controlled trial. Journal of the American Medical 
Association, 301, 63-73.

Williams, A., Gill, S., Varma, T., Jenkinson, C., Quinn, N., Mitchell, R., 
Scott, R., Ives, N., Rick, C., Daniels, J., Patel, S., & Wheatley, K. 
(2010). Deep brain stimulation plus best medical therapy versus 
best medical therapy alone for advanced Parkinson’s disease (PD 
SURG trial): a randomised, open-label trial. Lancet Neurology, 
9, 581-591.

Woodrow, S. I., O’Kelly, C., Hamstra, S. J., & Wallace, M. C. (2006). 
Unemployment in an underserviced specialty?: The need for 
co-ordinated workforce planning in Canadian neurosurgery. 
Canadian Journal of Neurological Sciences, 33, 170-174.

Funding and support:

Canadian Institutes of Health Research, NNF 80045, States of Mind: 
Emerging Issues in Neuroethics (ER), New Investigator Award (ER), 
Canadian Institutes of Health Research Operating Grant MOP 
97982, and Social Sciences and Humanities Research Council of 
Canada (EB).

Acknowledgements:
The authors would also like to thank Lila Karpowicz and Daniele 
Pistelli for assistance with transcription and Bruce Maxwell for as-
sistance with data analysis.

Competing interests: None

Address for Correspondence:
Eric Racine, PhD
Director, Neuroethics Research Unit
Assistant Research Professor, IRCM
Department of Medicine and Department of Social and Preventive 
Medicine, Université de Montréal
Department of Neurology and Neurosurgery, Medicine, and Bio-
medical Ethics Unit, McGill University
Institut de recherches cliniques de Montréal (IRCM)
110 avenue des Pins Ouest
Montréal, QC H2W lR7

Tel: (514) 987-5723
Fax: (514) 987-5763

e-mail: eric.racine@ircm.qc.ca

website: www.ircm.qc.ca/neurpetics/en

Published: February 27, 2012


