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Target Article

Stimulating the Self: The Influence
of Conceptual Frameworks on Reactions

to Deep Brain Stimulation
Giulio Mecacci, Donders Institute for Brain, Cognition and Behavior

W. F. G. (Pim) Haselager, Donders Institute for Brain, Cognition and Behavior

Deep brain stimulation (DBS) is generally considered to have great practical potential. Yet along with its remarkable efficacy,
which is currently being tested in application to many pathologies, come a certain number of complications. In particular, there
seem to be several adverse psychological implications behind a relevant number of postoperative situations. Whether these
effects have to be attributed to a reactive response to a new situation or whether they are caused by the stimulation itself, or
both, remains to be elucidated. This article takes up this issue, and evaluates how various views and conceptual schemes
concerning the mind–brain relationship might play a role in the ensuing (mal)adaptation to DBS treatment. It is valuable to
investigate the relationship between different conceptual assumptions and the onset of psychosocial maladaptations in clinical
settings. In particular, we hypothesize that the frequently reported maladaptations might be partially caused by a concep-
tual shift away from dualism and toward a “neurocentric” materialism, promoted by the scientific explanation of the
pathological situation. This article examines which conceptual framework is likely to play a dominant role in the perception of
the general public of how the mind relates to the brain, and how this contrasts with the opinions of experts in cognitive
neuroscience. We investigate how these different conceptual frameworks might play a role in the occurrence of psychosocial
maladaptations to DBS treatment in clinical settings. Finally, we suggest how a more inclusive, embodied embedded stance
toward the mind–brain relationship might help to overcome such maladaptations.

Keywords: neurotechnology, neurophilosophy, deep brain stimulation, self, mind–brain

Neurotechnologies are largely discussed in the contempo-
rary scientific literature. One of them in particular, deep
brain stimulation (DBS), is drawing the attention of several
different specialists, from clinicians to philosophers. Due
to its potential for application to many different pathologi-
cal conditions, DBS is commonly considered one of the
main next-generation neurosurgical technologies. In fact,
this technology seems to be able to treat a vast number of
diseases, from neuromotor diseases, like Parkinson’s and
essential tremor (DeLong and Wichmann 2012; Groiss
et al. 2009), to psychiatric disorders (Goodman and Alter-
man 2012), like major depression (Anderson et al. 2012)
and obsessive-compulsive disorder (Roh et al. 2012). Yet
along with its remarkable efficacy, which is currently being
tested in application to many pathologies, come a certain
number of complications. These complications involve not
only the surgical operative and postoperative aspects
(Doshi 2011), but also the chance of some behavioral/psy-
chological alterations (Clausen 2011; Klaming and
Haselager 2013; Mackenzie 2011; Schermer 2011; Witt et al.

2008). As the literature extensively reports, the vast major-
ity of the side effects are usually addressable during the
postoperative follow-up by optimizing the stimulator’s
parameters (Clausen 2010; Goodman and Alterman 2012).
Nevertheless, in many cases the psychological well-being
of the treated subjects cannot be optimally preserved, and
setting the stimulation parameters is limitedly effective.
These cases are discussed among the community of spe-
cialists and often require addressing ethical and theoretical
perspectives on DBS (Clausen 2010; Schermer 2009). In
particular, there seem to be several adverse psychological
implications behind a relevant number of postoperative
situations. As stated by Clausen (2010), psychosocial
effects seem to have the largest impact (quantitatively
speaking) among the many reported side effects.

Whether these psychosocial effects have to be attrib-
uted to a reactive response to a new situation or whether
they are caused by the stimulation itself, or both, remains
to be elucidated (Sch€upbach et al. 2006). However, similar
reports in the context of cardiac pacemaker implantation
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(Beery and Baas 1996; Wingate 1986) suggest that part of
these effects (from here on referred to as maladaptations)
might be plausibly attributed to a psychological reaction
to the new situation. To the extent that this phenomenon
can be classified as psychological, it might conceivably be
affected by the endorsement of a certain conceptual frame-
work influencing the patient’s self-interpretation. This
article takes up this possibility, and evaluates how various
conceptual schemes might play a role in the ensuing (mal)
adaptation to DBS treatment. It is valuable to investigate
the relationship between different conceptual assumptions
and the onset of psychosocial maladaptations in clinical
settings. In particular, we hypothesize that the frequently
reported maladaptations might be partially caused by a
conceptual emphasis on a “braincentric” materialism,
sometimes also referred to as “neuroessentialism” (Reiner
2011; Roskies 2002), promoted by the scientific explana-
tion of the pathological situation and perhaps also by the
specific way this explanation is delivered in a clinical con-
text. It bears emphasis that our discussion of various per-
spectives on the mind–brain relationship aims to analyze
their potential relevance for the empirical issue of their
effects on the patient’s psychosocial response to DBS.
Hence, we are not evaluating the philosophical merits
(e.g., consistency, explanatory power) of such
perspectives.

It has been shown (Bering 2006; Johnson 2008) that the
vast majority of the population believes in some sort of
dualistic ontology where mind and body (brain) are sepa-
rated substances. We suggest that although a dualistic
approach can be seen as conciliatory of a good acceptance
of neurotechnological implantations, a braincentric materi-
alism may be more likely to evoke discomforting ideas and
consequent maladaptations to therapies. After all, while
according to a strong dualism the brain is not involved in
the very nature of your mind and self, for a braincentric
materialism the brain is all that you, as a person, are. Thus,
in the former case one could feel comfortably guarded
against brain stimulations because the stimulations will
not touch one’s “genuine self.” In the latter case one might
feel exposed to a personal disruption, for a stimulator
interferes with what is responsible for the entire personal
dimension, the brain.

We hypothesize that different scientifically sound
accounts of the mind–brain relationship could be sug-
gested by doctors/nurses to patients during their commu-
nication regarding DBS and its effects. For instance,
accounts like embodied embedded cognition (Clark 1997;
van Dijk et al. 2008; Haselager et al. 2008) or the more
extreme perspective of extended cognition (Clark and
Chalmers 1998) might offer an idea of the brain as a com-
ponent among others (body and environment) involved in
the constitution of the whole larger phenomenon of mind
(Clark 2008), personality, and self (Shoda, LeeTiernan, and
Mischel 2002). Unburdening the brain of its central and
monopolizing role could contribute to mitigation of psy-
chological maladaptations and improve the quality of the
whole therapeutic approach.

Since experimental literature about the interplay
between conceptual frameworks and psychological reac-
tions to DBS, to the best of our knowledge, currently is
lacking, we intend the present work as a first conceptual
exploration of the issue, thereby making a case for further
empirical investigations.

DEEP BRAIN STIMULATION AND ITS

PSYCHOLOGICAL IMPLICATIONS

The functioning mechanism of DBS is conceptually
straightforward. After a neurofunctional imaging assess-
ment of the disease, a team of neurosurgeons will insert
one or two leads, one on each hemisphere, targeting the
specific brain area that needs to be treated. According to
the pathology, different deep neuroanatomical structures
like the subthalamic nucleus (STN), the globus pallidus
internus (GPi), or the nucleus accumbens (NAc) can be tar-
geted. Afterward, each lead will be linked to an electrical
pulses generator through an insulated extension wire.
Then the whole device will work as a cardiac pacemaker,
delivering electrical pulses with a certain voltage, length,
and frequency (for an accessible description of the details,
see, e.g., Machado, Fernandez, and Deogaonkar 2012). The
effects of the stimulation are in many cases assessable in
few seconds, allowing one to intraoperatively check the
correct progression of the surgical procedure.

However, as stated by Sch€upbach and colleagues (2006),

in spite of the excellent motor outcome, it is clear that the
operation can result in poor adjustment of the patient to his or
her personal, family, and socio-professional life. Whether this
is a purely reactive response to a new situation or whether it is
caused by an effect of STN stimulation on behavior, or both, remains
to be elucidated. (1815, emphasis added)

In addition to cognitive/behavioral problems and surgical
complications, psychosocial difficulties are reported dur-
ing many postoperative follow-ups. However, we do not
know whether those consequences are due to some alter-
ation of the brain functionality caused by the stimulation,
or whether—and to what extent—there is a relevant psy-
chological/cultural component in the phenomenon. In
other words, are at least some aspects of those discomforts
due to the neurological effects of the stimulation or to
thoughts about being stimulated? We hypothesize that the
latter is a relevant part of the problem and the present
work has to be intended as an evaluation of possible ways
to address and frame that component. According to
Clausen’s review (Clausen 2010), this kind of adverse
effects can be branched into three subcategories, related to
patients’ perceptions of themselves (66% of reports in liter-
ature), familial problems (50–71%), and professional life
(0–41%) (see Table 1).

We want to focus in particular on those patients
experiencing an altered perception of themselves. As
reported by Sch€upbach and colleagues (2006), 6 patients
(20%) in their sample
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thought about the implanted material in terms of body image
and formed a mental representation of the stimulator and the
electrodes. Three of them, all women, had difficulty accepting
the presence of an electronic device in their brains (“I feel like
a robot”; “I feel like an electronic doll”). After struggling with
the idea of being implanted with an electronic device, one
patient finally coped well with it and made an artwork of her
chest X-ray showing the stimulator. (1813)

Furthermore,

Nineteen (66%) out of 29 patients expressed a feeling of
strangeness and unfamiliarity with themselves after surgery
(“I don’t feel like myself anymore”, “I haven’t found myself
again after the operation”). (1813)

DBS’s potential impact on identity, personality, and self is
well known in the literature, and it is currently attracting
the attention of a relevant part of neuroethics (see, e.g.,
Baylis 2013). As stated by Witt and colleagues (2013), “The
risk of becoming another person following surgery is
alarming for patients, caregivers and clinicians alike” (499).

Yet this problem is not restricted to DBS. More gener-
ally, the relationship between a patient and a device can be
problematic. As suggested by Beery and Baas (1996), this
issue has been known for many years, since the first car-
diac pacemaker implants were performed. As the authors
note, there is a resemblance to the idea of cyborg, a futuris-
tic human–machine hybrid, that is both fascinating and
disturbing. It

has been portrayed in television, film, and literature. This
image of the cyborg is alien and often disconcerting; it is not
of this world and/or is somehow extraordinary.

People also have other associations with machines, which are
not always positive. For example, machines wear out, and
when they do, they are predisposed to dysfunction. When the
analogy is made between person and machine, these images
of the person-machine create the real-life equivalent of a mini-
medical cyborg. Nevertheless, many people require modern
medical devices to sustain their lives. (Beery and Baas
1996, 233–234)

The analogy with what has already been experienced with
cardiac pacemakers is quite clear. As Wingate (1986) indi-
cates, talking about those kind of implants,

a pacemaker can be viewed as an artificial organ, but unlike
an artificial limb, it controls a function in the patient rather
than it being something the patient can control. (93)

A DBS might be easily associated with a traditional pace-
maker, but in a certain sense it goes a step further. If its
cardiac counterpart, as correctly pointed by Beery and
Baas, intervenes on what is metaphorically and physio-
logically considered “the spark of life” (Beery and Baas
1996), the deep brain stimulator directly touches the
source of what is by many believed to be at the center of
personhood, or, to quote Churchland (1996), “the seat of
the soul.” Also, the comparison with cardiac pacemakers
reports clearly suggests that the psychological component
of those maladaptations is significant. In fact, cardiac
patients’ reports are quite similar to those of the neuro-
logical ones, but while for the latter we can reasonably
consider attributing those issues to the activity of the neu-
ral stimulator, for the former doing the same would be
hardly feasible.

Another issue concerns the argument that while the
maladaptation is of a psychological nature, it might at
least partially be a reaction to the novelty of the treat-
ment. It could be that, once (and if) this technology is
socially accepted, say, after a few decades, maladaptation
reports might tend to decrease in number, as may have
happened in relation to cardiac pacemakers (we have
been unable to find any papers on this). However, even if
this were the case, we should consider two things. On
one hand, the fact that maladaptations to DBS can be
countenanced through a change in psychosocial perspec-
tive is exactly what we are suggesting. Moreover, one of
the goals of this article is to evaluate how such a process
could be facilitated (see our suggestion later). On the
other hand, the heart, unlike the brain, does not have
(especially in Western culture) a central role in the
explanations of mind–brain relationship that are likely to
be upheld by and/or delivered to patients. Hence, the
effect of DBS might be more robust to the influence of
“simply getting used to” the technology. It is exactly
because of this tighter relationship between the DBS and
the mind–brain conceptions that we argue that an accu-
rate evaluation of the psychological consequences of dif-
ferent beliefs is needed in order to deliver adequate
interventions, both by cultural and by therapeutic means.
We say more on this subject in the last section.

Table 1. Side effects of DBS

Cognitive,%
Speech disturbances 10.8–33
Memory impairment 1.1–20
Dementia 6.1–24.5

Behavioral,%
Aggression 2
Hypomania 4.2–10.2
Increased libido/hypersexuality 0.8
Apathy 1.3

Psychiatric,%
Depression 1.5–25
Mania 2–18
Suicide 0.5–2

Psychosocial,%
Patients’ perception of themselves 66
Familial problems 50–71
Professional life 0–43

Note. From Clausen (2010). � 2010 Jens Clausen. European Journal of Neuro-
science � 2010 Federation of European Neuroscience Societies and Blacwell

Publishing Ltd. Reprinted with Permission.
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TWO PRELIMINARY CONSIDERATIONS

Before proceeding, we have to consider two issues. The
first one is about the way we conceptualize the idea of self.
The second regards the possibility for conceptual knowl-
edge to influence psychological issues in general.

(i) Since we are dealing with patient reports, a system-
atic all-encompassing analysis of the concept of self would
be as hard as dysfunctional. As far as the problem we
want to address is mostly instantiated by vague psycho-
logical assessments and verbal reports, we prefer to remain
as close as possible to the concept of self pretheoretically
adopted by patients in their narratives. The concept of self
appears to be mostly used to denote the object of a reiden-
tification over time. Reports like “I don’t feel myself any-
more” could be read as the inability to recognize at the
present time the same person you know from past memo-
ries. An interesting analysis has been given by Kraemer
(2013), who describes these reports in terms of “Felt
Authenticity and Felt Alienation”:

In general, I regard authenticity and alienation as felt mental
states, where authenticity is indicated by a person saying
things such as ‘I feel like myself’, and alienation is indicated
by statements such as ‘I am not myself’ or ‘I am no longer
myself’. On my interpretation, authenticity and alienation are
opposites: a person who is authentic is not alienated, and vice
versa. In other words: ‘alienation’ here means ‘inauthenticity’.
(485).

Given our focus on maladaptions to DBS, as already
outlined, we restrict our analysis of self to the issue of (in)
authenticity.

(ii) Since we are going to analyze possible relationships
between certain conceptualizations and an experienced
mental state, we have to discuss whether—and to what
extent—conceptual knowledge can affect the perception of
one’s own emotional states and behavior. There are several
different examples in literature suggesting that this is
likely to be possible. Vohs and Schooler (2008) successfully
manipulated the belief in determinism (as a theory of
mind and free will) of a significant group of subject, alter-
ing their behavioral response toward cheating in a game.
That study showed with a certain degree of clarity how a
theoretical explanation can induce behavioral modifica-
tions and alter moral perception. Another experimental
study, conducted by Mangels and colleagues (2006),
showed how different theories of intelligence can deeply
influence learning abilities in two sample groups of stu-
dents. In the authors’ words:

Those [students] who believe intelligence is a fixed entity
(entity theorists) tend to emphasize ‘performance goals’, leav-
ing them vulnerable to negative feedback and likely to disen-
gage from challenging learning opportunities. In contrast,
students who believe intelligence is malleable (incremental
theorists) tend to emphasize ‘learning goals’ and rebound bet-
ter from occasional failures. (75)

We believe that relevant data have been collected in exper-
imental research that support the idea of a possible influ-
ence between conceptual knowledge and individual
psychology. Nonetheless, we suggest that further experi-
mental investigation is required to sharpen the analysis of
the specific relationship between DBS psychological mal-
adaptations and adopted theories of mind.

THE ATTRACTION OF DUALISM

The theory according to which mind and body differ in
substantial respects is called dualism. There can be sev-
eral shades of dualisms, depending on what we con-
sider being a substantial difference. However, in the
most common account, the term dualism refers to a fun-
damental ontological distinction between thought and
matter. The most important representative of this posi-
tion is of course that of Descartes. Descartes’s dualism
distinguishes two different fundamental substances,
called res cogitans and res extensa, which are assumed to
be the constituents respectively of mind and body.
While the former has the attribute of being thinking but
immaterial, the latter has all the physical attributes we
use to assign to any solid, three-dimensional thing, inca-
pable of any form of thought.

While this perspective toward the mind–body problem
has been largely rejected by contemporary authors as well
as by most of the professionals in medical environment, it
has always encountered the approval of the large public.
As Johnson (2008) suggests,

for at least the past three decades, scholars and researchers in
many disciplines have piled up arguments and evidence for
the embodiment of mind and meaning. However, the implica-
tions of this research have not entered the public conscious-
ness, and so the denial of mind/body dualism is still a highly
provocative claim that most people find objectionable and
even threatening. (1)

Being also congenial to many religious views, Cartesian
dualism seems to be rooted in a vastly shared intuition
that underlies a difficulty in conceiving mind as a physical
phenomenon like any other.

Mind/Body dualism is so deeply embedded in our philosoph-
ical and religious tradition, in our shared conceptual systems,
and in our language, that it can seem to be an inescapable fact
about human nature. One pervasive manifestation of this
dualism in many of our ethical, political and religious practi-
ces, is the assumption that we possess a radically free will,
which is assumed to exist apart from our body and to be capa-
ble of controlling them. . . . Just asking the question “How are
body and mind one, not two?” frames our whole conception
of the relation dualistically, since it presupposes that two dif-
ferent things must somehow come together into one. (Johnson
2008, 2)

This widespread mind/body dualism is popularly rep-
resented as a belief in the existence of some sort of

October–December, Volume 5, Number 4, 2014 ajob Neuroscience 33

Stimulating the Self

D
ow

nl
oa

de
d 

by
 [

82
.1

57
.2

41
.1

11
] 

at
 0

7:
11

 0
8 

N
ov

em
be

r 
20

14
 



disembodied entity that would eventually survive the
body (i.e., an immortal soul). According to Bering (2006),

by stating that psychological states survive death, one is com-
mitting to a radical form of mind/body dualism. Yet this radi-
calism is especially common. In the United States alone, 95%
of the population reportedly believes in life after death
(Greeley and Hout 1999; Lester, Aldridge, and Aspenberg
2001). The majority of people from other societies, as well, see
death as a transitional event that unbuckles the ethereal self
from its body. (453)

However, whether this dualistic tendency should be
regarded as a cultural or a cognitive phenomenon is
controversial. Bloom (2004) suggests that rather than
being just due to a cultural framework, the widespread
tendency to endorse dualism can be attributed to the
human capacity of recognizing intentionality. Being able
to perceive intentionality is what makes humans able to
engage in social behaviors, but at the same time it is a
way to project into the world some sort of dichotomous
distinction (i.e., systems with intentional states [agents]
vs. systems without such states, e.g., objects). This
dichotomy seems likely to be internalized more as an
ontological one than as an epistemological one, giving
birth to the dualistic idea of the existence of a “special
status” disembodied mind. The reason for the enormous
popularity of this perspective among the large public,
then, could be found beyond a mere cultural inheri-
tance, rather being strongly entrenched in some cogni-
tive mechanism. As the author suggests, dualism is not
simply a belief we can theoretically reject, but more like
something embedded in the way we perceive reality. In
his book, he shows how we all seem to be bound to
some sort of preconceptual dualism that makes us prone
to understand ourselves and the others projected into a
dichotomous framework. On one side, there is the realm
of thoughts and the personal sphere, including our self
and identity; on the other side, there is the silent matter
of body, not much more than flesh and bones, where
our material “ingredient” resides together with all the
inanimate objects. This innate perspective, according to
Bloom, seems to be due to the way our cognitive system
is originally structured: We are tuned to perceive mental
states such as intentions, beliefs, and desires that are
characteristic of individual “selves,” and through these
we structure our perception and categorization of the
agents in the world. Mental states and selves are part of
a conceptual scheme we apply to our interpretation of
objects, agents, and events because it is our natural and
often successful way to understand and predict behav-
ior, providing us with means to engage in mutual rela-
tionships and develop highly adaptive social dynamics.

However, the idea of an untouchable soul might have
implications for the evaluation (i.e., the interpretation of
consequences) of brain interventions. With an inner self
being safely sheltered in (or as) an immaterial substance,
dualism seems to be an effective way to gain some distance

from the unsettling idea of potentially becoming a human–
machine hybrid. There never will be an electrical discharge
strong enough to disrupt one’s soul, and no surgery will
ever change who one really is. However, such a dualistic
stance will hardly survive the many different stimuli a
neurological patient receives during her clinical journey.
Moreover, the dualistic stance is unlikely to be sharply
defined in collective imaginary; in fact, the general public’s
perception of the mind/body relationship most likely con-
sists of a large “gray area,” made out of inconsistent onto-
logical assumptions and rich emotional biases. Thus,
considering that hard-core dualism might exist only in phi-
losophy classrooms, while the popular dualistic stance
may rather be a pretheoretical, “weakened” one, what
does that imply for the clinical context? In other words, is
naive dualism strong enough to resist the huge amount of
evidence brought to a patient’s attention once she needs
medical assistance? The following hypothesis seems rea-
sonable to us: The fact itself of being aided in mind/brain-
related issues (such as movement or mood disorders) by
an electrical stimulation might provide impetus for the
concurrent rejection of the intuition of mind as a disem-
bodied entity. In addition, nondualist explanations about
how mind and brain interact are given to patients by the
many people taking part in the clinical journey, from
nurses to doctors. In the accounts they deliver, the brain
plays a central explanatory role, suffering from what has
to be cured to get rid of the symptoms. Yet the scientific
explanation endorsed within that environment might have
dysfunctional results, that is, have negative consequences
for the psychological impact on patients. We further exam-
ine this claim in the next section, where we will take a look
at the neuroscientific account of the mind–brain
relationship.

BRAINCENTRIC NEUROSCIENCE

The dualistic stance is not the only influential one among
society. Experts in clinical contexts and scientists in gen-
eral are likely to endorse materialistic views, explaining
the mind as a physical phenomenon among the others.
The kind of monism adopted by neuroscience tends to
materialize mind and self in the very matter of the brain
tissue. Ultimately, this form of materialistic explanation
tends to be markedly “braincentric,” meaning that the
mind and its functions are usually attributed to the brain
alone or even to single parts of it. Once the patient suffers
from a neurological disease, she is likely to seek for medi-
cal assistance. For this reason, in an analysis of the concep-
tual influences on psychological reactions, we have to take
into account what theory of mind is usually prevalent
within the medical and cognitive neuroscience milieu. We
believe that the common neuroscientific perspective of the
mind/body relationship is (or will tend toward) a form of
materialistic monism that denies the existence of any kind
of special mental substance, accounting for mental proper-
ties as brain properties. Many contemporary scientists and
philosophers deny old-fashioned Cartesian dualism in
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favor of a modern materialism that makes the brain the ful-
crum of every single cognitive property: paraphrasing Paul
Churchland, they make the brain both the engine of reason
and the seat of the soul (Churchland 1996). This particular
stance seems to be, at least in neurological clinical contexts
involving DBS, psychologically more dysfunctional than
the Cartesian one. [Note that our claim here is not that neu-
rocentrism is untrue; we simply consider its potential
implications for a patient’s (mal)adaptation.] Making the
brain solely responsible for any mental phenomena,
including all the aspects involved in the production of self,
might come to be psychologically counterproductive for
patients who have to undergo brain surgery and persisting
functional alterations like the DBS ones. If what makes
yourself who you are is only your brain, any intervention
on it will touch upon and may fundamentally alter the
essence of your personal dimension. A brain intervention
like the implantation of a stimulator becomes much more
distressing from this perspective, for it can be perceived as
touching your deepest psychological side, everything you
consider being part of yourself. Unlike when operating on
your knees, in which case you feel “safe up there,” when a
DBS is operating within your brain you’re not safe any-
more, as the core of your self is being modified and cor-
rected. In short, although the conceptual scheme of
dualism provides a form of shelter from perceiving the
potential self-modifying consequences of DBS, materialism
enforces instead the perception of DBS’s potential disturb-
ing effects on the self.

However, as Bennett and Hacker point out in their
Philosophical Foundations of Neuroscience (2003), prevalent
expressions of neuroscientific materialism might be
regarded as due to a conceptual fallacy. Materialism, per
se, does not imply the idea of a fully responsible brain,
which seems to be more a consequence of an overreaction
to dualistic accounts. Inspired by Wittgenstein’s sugges-
tions, they show how the fallacy of attributing every
aspect of cognition to the brain alone frequently occurs in
neuroscientific literature. This conceptual fallacy is a
mereological one.

Mereology is the logic of part/whole relations. The neuro-
scientists’ mistake of ascribing to the constituent parts of an
animal attributes that logically apply only to the whole animal
we shall call ‘the mereological fallacy’ in neuroscience.
(Bennett and Hacker 2003, 73)

This ascription, they write, especially when applied to psy-
chological qualities, makes no sense. It is the animal being
in its entirety that is the bearer of psychological states, and
not just one of its parts, namely, the brain.

The brain neither sees, nor is it blind—just as sticks and stones
are not awake, but they are not asleep either. The brain does not
hear, but it is not deaf, any more than trees are deaf. The brain
makes no decision, but neither is it indecisive. Only what can
decide can be indecisive. So, too, the brain cannot be con-
scious; only the living creature whose brain it is can be

conscious—or unconscious. The brain is not a logically appropri-
ate subject for psychological predicates. Only a human being and
what behaves like one can intelligibly and literally be said to
see or be blind, hear or be deaf, ask question or refrain from
asking. (Bennett and Hacker 2003, 72)

We can only attribute psychological states according to
behavioral observations, and neither the brain nor any
other part of the body is generally a good candidate for
this attribution. From that point of view, it is hardly intelli-
gible how the brain might, for instance, feel pain. Nor-
mally we observe someone behaving in a certain way, and
consequently ascribe the feeling of pain to the whole sub-
ject. As Bennett and Hacker say:

Why, then, was this form of [fallacious] description, and the
forms of explanation that are dependent upon it, adopted with-
out argument or reflection? We suspect that the answer is: as a
result of an unthinking adherence to a mutant form of Carte-
sianism. It was a characteristic feature of Cartesian dualism to
ascribe psychological predicates to the mind, and only deriva-
tively to the human being. . . . On the rebound from the Carte-
sianism and classical empiricism, scientists and philosophers
unthinkingly transposed psychological attributes from the mind to
the brain. (Bennett and Hacker 2003, 72, Emphasis added)

Some authors have maintained that the apparent mereo-
logical fallacy is often just linguistic sloppiness, due to a
certain commonsense use of the language rather than to a
fallacious theoretical assumption. Although this is
undoubtedly true in many cases, braincentrism in general
seems not to be merely a linguistic issue. Instead, it
appears to be the intended expression of a theoretical
account that pays scant attention to the importance of
body and environment for cognition.

Expressions of braincentrism may display a genuine
fallacy, a mere linguistic convention, or a theoretical ori-
entation away from acknowledgment of the importance
of embodied interaction with an environment for cogni-
tion. Differences between those interpretations,
although extremely significant for professionals and the-
oreticians, might have a relatively low impact on the
general public, leaving behind just the superficial
impression that the brain is “all-that-matters.” We
believe that what mostly counts within a doctor–patient
relationship is the general idea that more or less seeps
through during communication. Moreover, once the cor-
relation between mental states and brain states has been
made evident through the use of, and experience with,
DBS, it will be hard for an individual to turn back to a
reassuring dualism. That is, both the scientific context
and the experience of using DBS are likely to provide a
shift toward a materialistic perspective where body and
mind are tightly entangled. Given that both positions
provide unsatisfactory outcomes, searching for a new
perspective, conceptually compatible with the implica-
tions of undergoing brain stimulation, yet psychologi-
cally providing ways to cope with the experience, is
valuable.
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EXPLORING THE THIRDWAY(S)

We presented two different accounts of the mind–body
relationship: dualism, generally accepted among the gen-
eral public, and what we called materialistic braincen-
trism, accepted by a significant segment of neuroscientists.
Being the most common explanatory frameworks, they are
likely to have strong influence on patients who might
potentially benefit from DBS. We have suggested that these
accounts, for clinical purposes, might be impracticable
(dualism) or potentially discomforting (braincentric mate-
rialism). Hence, in the remainder we investigate a theoreti-
cal account that can soften the friction between our—likely
to be—concept of mind/self and the implications of neuro-
technology-mediated brain alteration. To achieve this, a
good way might be to expand our concept of self, neither
metaphysically relegating it to a soul, nor restrictively
localizing it in the brain. Fortunately, several recent theo-
ries are increasingly stressing the importance of a more
holistic approach to cognition. Especially relevant seems
the theory of embodied embedded cognition (EEC), under-
lining the cognitive importance of social interaction, as in
Hutchins’s (2001) distributed cognition, emphasizing the
importance of bodily interaction with the environment
(Haselager, Dijk, and Rooij 2008; van Dijk et al. 2008) or
highlighting the tight bound between cognition and con-
text, as in situated cognition, ranging from Clark’s (Clark
2003, 2008; Clark and Chalmers 1998) extended cognition
to the enactivism of Varela and Rosch (Varela, Thompson,
and Rosch 1993). All those approaches, neither metaphysi-
cally dualist nor braincentric, are acknowledging the
importance of the brain while relieving it at the same time
of its centrality. To exemplify what we mean, we take into
account two relatively recent perspectives, both implying
an idea of cognition as involving more than what is con-
tained within the boundaries of the brain. These sugges-
tions have to be taken as possible alternatives to the two
accounts already presented. It has to be noticed that what
is most interesting for the purpose of this article is the
image of mind and self implied by these perspectives,
rather than their effective explanatory power. Hence, these
positions are interesting to the extent that they express a
different idea of what mind/self could be or be dependent
upon.

The first suggestion we want to take into account
comes from Shoda and colleagues (2002). The authors
persuasively suggest that a given individual’s personality
might be successfully modeled in terms of a dynamical
system largely characterized by the interactions with the
environment, and therefore with other individuals. Per-
sonal character, rather than being carved in the brain,
would be conceptualized according to the situations in
which the individual, as an open system, is immersed over
time. This vision suggests that we can give an account of
mental phenomena, including self, in an extended fashion,
such that

thoughts, affects, and behaviors that an individual typically
experiences are a function not of that individual’s personality

system alone, but rather a function of the interpersonal system
of which the individual is a part. (Shoda et al. 2002, 323)

An individual’s personality is modeled by the authors as a
set of stable states of a dynamical neural network. Those
states, called attractors, are known to be states in which the
overall activity of an interactive network (e.g., a neural net-
work) settles after a certain amount of activity cycles. In a
network, different states can be conceived as representing
different states of mind, responding to different stimula-
tions. This way various aspects of an individual’s person-
ality can be represented as dependent on the dynamical
interaction of multiple factors, both internal and external
ones. According to such an explanatory framework, then,
the brain would not be the only component responsible for
determining one’s personality. Rather, its role would be
reconceptualized to make it one—but not the only one—of
the elements involved in determining individuals’ mental
states. From this perspective, someone’s personality is not
a product of the brain alone; rather, it emerges from a vari-
ety of interacting forces, influenced by factors both internal
and external to the individual brain (and body as well). A
similar view has also been recently proposed by Baylis
(2013). Although addressing personal identity, as different
from personality, the author suggests a dynamical
approach that resembles what is suggested by Shoda and
colleagues (2002). Baylis believes that once we assume a
relational account of personal identity, that is, as dynami-
cally “constituted/constructed in and through personal
(intimate) relationships and public (impersonal social and
political) interactions” (Baylis 2013, 517), DBS is not to be
considered threatening anymore.

A second illustrative account can be found in Andy
Clark’s extended cognition approach, which suggests a
slightly different but equally appealing perspective.
Mental processes, far from being exclusively a brain
affair, might be implemented by different sorts and
combinations of neural processes and external devices
or artifacts.

For what is special about human brains, and what best
explains the distinctive features of human intelligence, is pre-
cisely their ability to enter into deep and complex relation-
ships with nonbiological constructs, props, and aids. (Clark
2003, 5)

Human intelligence, insufficiently supported by the
brain’s limited capacities, would be embedded in the exter-
nal world and so constrained—and supported as well—by
the ecological and technological surrounding resources.
Metaphorically described as scaffoldings, technological arti-
facts would be, in Clark’s perspective, a constitutive part
of our person.

As our world become smarter and get to know us better and
better, it becomes harder and harder to say where the world
stops and the person begins. (Clark 2003, 7)
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Human minds and bodies are essentially open to episodes of
deep and transformative restructuring in which new equip-
ment (both physical and “mental”) can become quite literally
incorporated into the thinking and acting systems we identify
as our minds and bodies. (Clark 2008, 30–31)

On Clark’s account (which, to be sure, is strongly con-
tested; see, e.g., Adams and Aizawa 2001), artifacts become
part of our own cognitive system, and consequently signif-
icantly shape all those traits characterizing our identity.
The view of cognition as naturally supported and even
constituted by its own creations, by tools with cognitive
properties, fits quite well with the possibilities provided
by neurotechnology. We are continuously aided by devi-
ces, and we constantly rely upon a number of different
artifacts to be what we are. From stopwatches to traffic
lights, technology is an integral part of our personal world;
we already depend in different ways on technological
means, and in some sense we already are stimulated by
any sort of personal digital assistants, from tablets to
smartphones. Stimulating the brain by direct contact is rea-
sonably more than that, but what this perspective suggests
is that in between them there is not a quantum leap, but a
difference in degree.

Again, it would be naive to expect these philosophical
positions to be embraced by patients or by the public opin-
ion in general as they are. Realistically speaking, we
should also accept that in between Cartesian dualism and
monistic, braincentric materialism, there might be a “gray”
zone with different combinations and degrees of ontologi-
cal commitments, not necessarily entirely consistent.
Hence, we are not suggesting that adopting these theories
can change the way DBS is psychologically accepted
straight away. We understand that suggesting the need for
practical solutions is easier that sketching them, let alone
implementing them in actual clinical practice. At present,
we can do little more than suggest that it is appropriate to
distinguish at least two different levels of communication
that are in need of further investigation. Throughout, of
course, any shift in practice will take time and effort at dif-
ferent levels, and with several possible difficulties to
overcome.

At a personal level, a proper communication protocol
could be developed in order to facilitate communication
concerning mind/body relationship between doctors and
patients. A specific perspective on the mind/body rela-
tionship such as EEC or extended cognition coupled with
a dynamic view on personality and/or personal identity,
when endorsed by the clinicians, would tacitly seep
through rather than being straightforwardly conveyed
(i.e., implicit communication rather than outright teach-
ing). Of course, directly discussing such topics might chal-
lenge, for example, religious beliefs and raise undesirable
conflicts that might worsen the patients’ psychological sta-
tus rather than improving it. Despite that, such communi-
cation might be valuable within a psychotherapeutic
context, in both pre- and postoperative follow-up to effec-
tively tweak the support strategy carried out by the

responsible personnel. Most likely, valuable lessons con-
cerning this type of communication can be learned from
cases where changes to patients’ worldviews and lifestyles
(e.g., eating, drinking, smoking habits) are considered to
be beneficial. In particular, important hints may come
from the ever-growing field of palliative medicine (see,
e.g., Doyle, Hanks, and Cherny 2005).

We believe that another, and perhaps even more
important, step has to be taken at a societal and cultural
level, where adopting and spreading a scientifically
informed and encompassing (i.e., EEC) vision of the
mind/body relationship might be crucial not just for the
acceptance and appropriate interpretation of DBS therapy,
but also for many more neurotechnologies increasingly
used in clinical environments. The promotion of a non-
neurocentric, nondualistic vision of mind and self through
public media and in education would have significant
effects on the public perception. Studies (e.g., Dekker et al.
2012) indicate how strong the influence of so-called neuro-
myths can be on teachers. Properly informing professional
teachers will therefore be of great importance as well. Of
course, this general idea has still to be evaluated and
understood better from a variety of perspectives (patient,
medical professionals, cognitive neuroscientists, philoso-
phers, etc.) to estimate its promise to slowly replace other
common—and in some contexts dysfunctional—percep-
tions of mind and brain. Of course, given that a theoretical
standpoint is the only one currently accessible to our
research enterprise, the previous considerations are not
meant to be definite but rather to provide some hints to
evoke attention to these more practical aspects of dealing
with patients’ maladaptations to neurotechnology.

CONCLUSIONS

In this article we suggested that the adverse psychological
implications behind a relevant number of postoperative
situations could at least partially be attributed to the influ-
ence of underlying views and conceptual schemes con-
cerning the relationship between mind and brain. We also
hypothesized that adopting different conceptions about
mind and self could improve the psychological adaptation
to the therapeutic condition.

We started briefly discussing the opportunity to con-
sider DBS maladaptations as psychological reactions to a
particularly demanding situation. We also maintained that
the way we perceive mind and brain may be relevant in
influencing the level of acceptance of DBS therapy. Conse-
quently, we evaluated two of the most common ways
mind–brain relation is conceptualized, and we observed
that, for different reasons, they are suboptimal with
respect to DBS. We suggested that a conceptual revision of
the mind/body relationship, neither braincentric nor dual-
istic, but focusing on the embodied embedded nature of
cognition, may help in reducing the psychological aspects
of DBS maladaptations. However, unburdening the brain
of its central role of “mind bearer” is probably just one of
the possible ways for improving the personal, social, and
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cultural acceptance of a device and including it in a wider
image of the self that incorporates contextual and techno-
logical elements. Clearly, the evaluation of the role of gen-
eral conceptual schemes in the occurrence or prevention of
maladaptations in patients undergoing DBS is just starting.
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