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The Neural Basis of the Dynamic Unconscious

Heather A. Berlin (New York)

A great deal of complex cognitive processing occurs at the unconscious level and affects how humans behave, think, and feel. Sci-
entists are only now beginning to understand how this occurs on the neural level. Understanding the neural basis of consciousness
requires an account of the neural mechanisms that underlie both conscious and unconscious thought, and their dynamic interac-
tion. For example, how do conscious impulses, thoughts, or desires become unconscious (e.g., repression) or, conversely, how do
unconscious impulses, desires, or motives become conscious (e.g., Freudian slips)? Research taking advantage of advances in
technologies, like functional magnetic resonance imaging, has led to a revival and re-conceptualization of some of the key concepts
of psychoanalytic theory, but steps toward understanding their neural basis have only just commenced. According to psychoanalytic
theory, unconscious dynamic processes defensively remove anxiety-provoking thoughts and impulses from consciousness in re-
sponse to one’s conflicting attitudes. The processes that keep unwanted thoughts from entering consciousness include repression,
suppression, and dissociation. In this literature review, studies from psychology and cognitive neuroscience in both healthy and
patient populations that are beginning to elucidate the neural basis of these phenomena are discussed and organized within a con-
ceptual framework. Further studies in this emerging field at the intersection of psychoanalytic theory and neuroscience are needed.
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“Nothing is so difficult as not deceiving oneself.”
Ludwig Wittgenstein [1889—1951]

Coghnitive unconscious processing

The intricate relationship between conscious and un-
conscious processes is one of the many mysteries that
continue to perplex our understanding of ourselves.'
How much of our subjective conscious experience
is influenced by unconscious processes? There is a
distinction, however, between unconscious processes,
which neuroscience is more likely to explore, and
the unconscious mind with its psychoanalytic contents
(Kihlstrom, 1994, 1999; Macmillan, 1996; Westen,

!'The terms consciousness and awareness (or conscious and aware) are
used in this article synonymously and anything outside of awareness/con-
sciousness is referred to as nonconscious (a term used more in cognitive
psychology that emphasizes the descriptive and empirical nature of the phe-
nomenon) or unconscious (traditionally used in the psychoanalytic tradition
to reflect more dynamic unconscious processes).

unconscious; psychodynamic; repression; suppression; dissociation; neural

1998a). Early psychodynamic theorists attempted to
explain phenomena observed in the clinic, but lat-
er cognitive scientists used computational models of
the mind to explain empirical data. By using models
based mostly on nonclinical data, cognitive science (in
branches like neuroscience, cognitive psychology, neu-
ral modeling, and neural linguistics) departed from the
older psychoanalytic theories, heading into new areas
involving neural processes (Ekstrom, 2004). For ex-
ample, recent imaging, psychophysical, and neuropsy-
chological findings suggest that unconscious processes
take place hundreds of milliseconds before conscious
awareness.

It is largely accepted that lower levels of process-
ing (e.g., motor reflexes, sensory analysis) can operate
outside of perceptual awareness (implicitly) (e.g., Cas-
tiello, Paulignan, & Jeannerod, 1991). And although
the existence of nonconscious computations at higher
levels (e.g., semantic or inferential processing) has
been controversial (Dixon, 1971; Eriksen, 1960; Green-
wald, 1992; Holender, 1986), a range of empirical find-
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ings on the unconscious over the last several decades
has led most cognitive neuroscientists today to believe
that mental activity can occur outside of conscious
awareness (Hassin, Uleman, & Bargh, 2005). Some
have argued that all information processing can, at
least in principle, operate without conscious experi-
ence, and that consciousness (C) may thus be of a dif-
ferent nature (Chalmers, 1996). This view goes along
with the hypothesis that nonconscious processes can
achieve the highest levels of representation (Marcel,
1983). A large amount of complex cognitive process-
ing appears to occur at the unconscious level in both
healthy and psychiatric and neurological populations.
For example, evidence from patients with blindsight
(Goebel, Muckli, Zanella, Singer, & Stoerig, 2001;
Weiskrantz, 1986), prosopagnosia (Renault, Signoret,
Debruille, Breton, & Bolgert, 1989), implicit aware-
ness in hemineglect (Cappelletti & Cipolotti, 2006;
Marshall & Halligan, 1988; Vuilleumier et al., 2002),
nondeclarative learning even in amnesia (Knowlton,
Mangels, & Squire, 1996; Knowlton, Squire & Gluck,
1994; Turnbull & Evans, 2006), and the “split-brain”
syndrome (Gazzaniga, 1995) supports the idea that un-
consciously processed stimuli can activate high-level
cortical regions.

Subliminal perception

Kouider and Dehaene (2007) suggest that in order
to reach C, a stimulus must have sufficient strength
(which can be hindered by masking)’ and receive
top-down attention (which can be thwarted by draw-
ing attention to another task or stimulus). Subliminal
perception (aka perception without awareness) occurs
when stimuli are processed by our sensory systems,
but do not reach the “threshold” of entering into C be-
cause they are presented below the limen for conscious
perception. This is usually demonstrated by presenting
stimuli that are “masked” or presented in a subtle form
or too briefly to be consciously perceived, but are suf-
ficient to prime or bias a subject’s performance in tasks
like lexical decision-making. Subliminal perception
studies have shown that unconscious processing can
influence awareness. Subliminal priming can occur in a
range of sensory modalities and with a range of differ-
ent stimuli (visual, verbal, auditory etc.) and is inferred

2 When presenting a visual stimulus (the “mask™) directly before and/or
after another briefly presented (< 50 ms) visual stimulus (the “target”) leads
to a failure to consciously perceive the target stimulus (Breitmeyer & Og-
men, 2007).
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when a stimulus is not perceived, yet still influences
actions, thoughts, feelings, learning, or memory.

Evidence shows that subliminal stimuli can still be
highly processed and can even activate motor responses
(e.g., Dehaene et al., 1998, 2001, 2004; Marcel, 1983;
Naccache et al., 2005; Nakamura, Dehaene, Jobert, Le
Bihan, & Kouider, 2005; Nakamura et al., 2007). Sub-
liminal priming studies indicate that a masked word or
digit can have an influence on perceptual, lexical, and
semantic levels (Allport, 1977; Kouider & Dehaene,
2007; Marcel, 1974, 1980, 1983; Nisbett & Wilson,
1977). These studies suggest that the subliminal words
activate cognitive processes associated with the mean-
ings of words, even though there was no conscious
awareness of such an effect. Semantic priming from
masked stimuli has been shown not only with words
(Balota, 1983; Fowler, Wolford, Slade, & Tassinary,
1981) but also with auditory stimuli (Holender, 1986;
Nisbett & Wilson, 1977; Schacter, 1992) and pictures
(Carr, McCauley, Sperber, & Parmelee, 1982; Mc-
Cauley, Parmelee, Sperber, & Carr, 1980; Nisbett &
Ross, 1980). Even associative learning, as measured
by event-related brain potentials, can occur without
awareness (Wong, Bernat, Bunce, & Shevrin, 1997).
Thus, it seems as though some stimuli that are sensed
by our sensory organs, but do not reach the “threshold”
of conscious awareness, are still processed by our neu-
ral network and can influence higher level cognitive
processing and behavior.

Neuroimaging studies show that subliminal prim-
ing evokes activation in several cortical areas (see
Kouider & Dehaene, 2007). Compared to supralimi-
nal stimuli, cortical activation to subliminal stimuli
is often weaker, but there are many exceptions (e.g.,
attentional blink) that show that high activation is not
a sufficient condition for conscious access (Kouider &
Dehaene, 2007). Studies using intracranial recordings
with electrodes in humans provide the first direct evi-
dence that subliminal words perceived unconsciously
can have long-lasting effects on neuronal signals and
can trigger long-lasting cerebral processes (Gaillard
et al., 2007; Naccache et al., 2005). Nakamura et al.
(2006) show that the subliminal priming effects in lexi-
cal decision and pronunciation tasks can be selectively
disrupted by transcranial magnetic stimulation (TMS)
to distinct sites, suggesting that task set influences sub-
liminal processing. And evidence from event-related
potentials (ERPs) shows that goal-driven, task-set de-
pendent attention can be captured by visual stimuli
that are not consciously perceived (Ansorge, Kiss, &
Eimer, 2009).

Based on studies that show that inhibition is present
when stimuli are presented superluminally but not when
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The Neural Basis of the Dynamic Unconscious

presented subliminally (e.g., Allport, Tipper, & Chmiel,
1985; Marcel, 1980; McCormick, 1997; Merikle, Joor-
dens, & Stolz, 1995; Neill, Valdes, & Terry, 1995; Tsu-
shima, Sasaki, & Watanabe, 2006), some contend that
inhibitory control is restricted to stimuli that are acces-
sible to C. They assert that while subliminal stimuli can
trigger passive activation, only supraliminal stimuli
can elicit active inhibitory control. However, Eimer
and Schlaghecken (2003) review studies that challenge
this view. These experiments show that inhibitory pro-
cesses can take place even when response predispo-
sitions are activated by subliminal stimuli. Results
from subliminal priming experiments have shown that
masked stimuli, which are not perceived consciously,
can still trigger response activations, and that these
response activations can subsequently be inhibited (Ei-
mer, 1999; Eimer & Schlaghecken, 2002), perhaps to
prevent behavior from being controlled by extraneous
stimuli (Eimer, 1999). Early response facilitation pro-
duced by consciously perceived information may in
fact counteract the automatic effects of self-inhibitory
motor control (Eimer & Schlaghecken, 2002).
Schlaghecken, Miinchau, Bloem, Rothwell, and Ei-
mer (2003) found that repetitive TMS (rTMS) over left
premotor or motor cortex during a masked prime task
did not affect reaction times triggered by subliminal
primes. So subliminal priming effects do not appear
to be caused by activation of premotor or motor cor-
tex. Subsequent data suggest that motor control in a
masked prime task is influenced by low-level, auto-
matic processes mediated by subcortical (presumably
basal ganglia—thalamic) control circuits (Schlagheck-
en, Bowman, & Eimer, 2006). Thus, inhibitory motor
control processes can be decomposed into separate
mechanisms that operate at different levels within the
motor response system (Schlaghecken et al., 2006).
“FEndogenous” inhibition, which occurs when stimuli
are presented supraliminally, is voluntary, optional,
dependent on the conscious detection of task-relevant
signals, and thought to be controlled by executive
mechanisms mediated by the prefrontal cortex (PFC)
(Band & van Boxtel, 1999; Berlin, Rolls, & Iversen,
2005; Berlin, Rolls, & Kischka, 2004; Konishi, Nakaji-
ma, Uchida, Sekihara, & Miyashita, 1998; Liddle, Kie-
hl, & Smith, 2001; Menon, Adleman, White, Glover,
& Reiss, 2001; Rubia et al., 2001; Tsushima, Sasaki, &
Watanabe, 2006). In contrast, “exogenous” inhibition
(i.e., inhibitory response control to subliminally pre-
sented stimuli) appears to be reflexive and nondepen-
dent on the conscious detection of task-relevant signals
and is believed to be mediated by corticostriate circuits
(involving subcortical structures like the thalamus and
caudate nucleus, and perhaps posterior parietal cortex)

(Eimer & Schlaghecken, 2003) and may not engage the
PFC at all (Aron et al., 2003).

Affective and motivational unconscious
processing

Despite the surge of empirical studies of unconscious-
ness and cognitive processes (e.g., see Greenwald,
1992; Hassin, Uleman, & Bargh, 2005; Kihlstrom,
1987; Schacter & Buckner, 1998), few cite current
psychodynamic work or theories (Robins & Craik,
1994). The unconscious of cognitive scientists is au-
tomatic, cold, and cognitive, and many are skeptical
of extending the notion of unconscious processes to
affect and motivation and of the idea that affect can
bias how thought is constructed outside of aware-
ness (“defense”). Phenomena of the kind described
above, where sophisticated cognitive processes can
occur without subjective experience of them, support
Sigmund Freud’s [1856—1939] general claim of omni-
present unconscious mental activity (Turnbull, 2001).
But they do not support the more specific facets of his
model, described by psychodynamic theorists and cli-
nicians for a century—for example, that unconscious
emotional and motivational factors can mold the con-
scious mind (Turnbull & Solms, 2007). Attention to the
affective and motivational aspects of the unconscious
would give a more comprehensive, balanced, and valid
depiction of the workings of the human mind (Westen,
1998a).

A vast amount of data supports the proposition that
much of mental life, including thoughts, feelings, and
motives, is unconscious (Westen, 1998b). Researchers
are beginning to discover that the same principles that
apply to cognition operate with unconscious (implicit)
affective and motivational processes as well. So the
cognitive unconscious (Kihlstrom, 1987, 1990) is now
becoming the cognitive—affective—motivational uncon-
scious (Brenner, 1982; Sandler, 1987; Westen, 1998a).
Due in part to advances in functional imaging, we now
have incomparable access to the neurobiological bases
of instinctual drives and basic emotions (Canli, Siv-
ers, Whitfield, Gotlib, & Gabrieli, 2002; Etkin et al.,
2004; Jackson et al., 2003; Sander, Roth, & Scheich,
2003; Yoshino, Kimura, Yoshida, Takahashi, & Nomu-
ra, 2005), and evidence for their importance in mental
life (Damasio, 1994, 1999; LeDoux, 1998a; Panksepp,
1998; Rolls, 1995). Recent findings support Freud’s
claim that mental activity is rooted in phylogenetically
old emotion and motivation systems that influence
early mental development (LeDoux, 1998a; Panksepp,
1998; Pfaff, 1999).
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Unconscious emotional processes

Studies on unconscious affect provide persuasive evi-
dence that people can feel things without knowing
they feel them and can act on feelings of which they
are unaware (e.g., see Westen, 1998a, 1998b)—an idea
that has guided psychoanalytic clinical practice for a
century. The studies presented thus far on unconscious
affect provide particularly compelling evidence for
a central hypothesis that has been propounded only
by psychoanalytic theory and has guided psychoana-
lytic clinical work for a century: People can feel things
without knowing they feel them, and they can act on
feelings of which they are unaware—for example, sub-
tly hostile, indifferent, or defensive treatment of mem-
bers of ethnic minority groups. A cognitive—affective
neuroscience of the unconscious has recently emerged,
focusing on laboratory paradigms like subliminal per-
ception, implicit cognition, and directed forgetting and
proving new insights into the neural basis of uncon-
sciousness and cognition and affect (Stein, Solms, &
van Honk, 2006). Evidence suggests that emotion pro-
cessing is initiated and can proceed without conscious
awareness (Balconi & Lucchiari, 2008; Bunce, Bernat,
Wong, & Shevrin, 1999; LeDoux, 1998a; Phelps et al.,
2000; Wiens, 2006; Wong et al., 1994,). This makes
sense since emotional input is highly adaptive and thus
preferentially processed with or without capacity-lim-
ited C. Behavioral and physiological measures reveal
that unconscious stimulation is sensitive to the emo-
tional content of the stimuli (Lang et al., 1998).

Craig’s (2002, 2009) theory of the neural basis
of interoceptive conscious perception ties emotions
to body states. Consistent with the theories of Wil-
liam James (1890) and Antonio Damasio (1994), Craig
(2002, 2009) suggests that subjective human emotion
is based on an abstracted meta-representation of the
physiological state of the body in the right anterior
insular cortex, which provides the foundation for the
volitional modulation of feelings, emotion, and effer-
ent activity affecting the state of the body. So feelings
may have their basis in body representations, but we
do not have conscious access to the neuronal processes
that underlie bodily homeostasis and emotion states
(Craig, 2002, 2009).

Tsuchiya and Adolphs (2007) review the evidence
for unconscious emotions. Emotional responses can
occur without awareness of the stimuli that triggers
them—for example, in studies of fear conditioning to
subliminal stimuli (Wong, Bernat, Snodgrass, & Shevr-
in, 2004). “Invisible” visual stimuli can affect judg-
ments of visible stimuli (Murphy, Monahan, & Zajonc,
1995; Murphy & Zajonc, 1993; Tamietto & de Gelder,
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2008), and emotional visual stimuli can elicit affective
somatic responses even when cortical processing of the
stimuli is diminished by backward masking (Macknik
& Livingstone, 1998). Evidence for the unconscious
perception of masked faces in humans has been shown
in studies using subjective reports (Esteves, Parra,
Dimberg, & Ohman, 1994), autonomic reaction (Mor-
ris, Buchel, & Dolan, 2001a), ERPs (Kiefer & Spitzer,
2000), and brain imaging (Whalen et al., 1998). Sub-
jects show increased skin-conductance responses to
masked fear-conditioned visual stimuli (Esteves et al.,
1994) and covert facial mimicry to masked fearful fac-
es (Dimberg, Thunberg, & Elmehed, 2000). ERPs also
show subliminal processing of fearful faces, providing
further evidence of emotional processing without con-
scious awareness (Kiss & Eimer, 2008).

Brain lesion patients also provide evidence that
nonconscious stimuli can, in fact, elicit emotion states.
In a phenomenon known as “affective blindsight,”
patients with lesions in the primary visual cortex (V1)
can have affective responses to emotional visual stim-
uli presented in their blind visual field, without early
cortical processing (e.g., in V1) or conscious aware-
ness (i.e., they deny consciously seeing anything in
the blind field) of the stimuli. These responses include
behavioral responses (e.g., above chance discrimina-
tion of gestures and emotional facial expressions in
forced-choice paradigms) (de Gelder & Hadjikhani,
2006; de Gelder, Vroomen, Pourtois, & Weiskrantz,
1999; Pegna, Khateb, Lazeyras, & Seghier, 2005),
judgments of visible stimuli presented simultaneously
(de Gelder, Morris, & Dolan, 2005; de Gelder, Pour-
tois, van Raamsdonk, Vroomen, & Weiskrantz, 2001),
and somatic responses (e.g., startle reflex potentiation)
(Anders et al., 2004; Hamm et al., 2003). Some patients
with V1 lesions can reliably discriminate the affective
valence of facial expressions presented to their blind
fields by guessing, or by using techniques like reaction
times, despite having no conscious awareness of the
stimuli (Anders et al., 2004; de Gelder, Haan, & Hey-
wood, 2001; de Gelder, Pourtois, & Weiskrantz, 2002;
de Gelder, Vroomen, Pourtois, & Weiskrantz, 2000; de

? Blindsight (Cowey & Stoerig, 1991; Weiskrantz, 1986) is a phenom-
enon where patients with primary visual cortex (V1) lesions, but intact
retina and retino-tectal projections, maintain that they are blind, but have
accurate (above chance) behavioral responses to visual tracking and other
select visual tasks, which are thought to be mediated by extrageniculostri-
ate retinofugal pathways (Cowey & Stoerig, 1991). Thus, they can perceive
visual stimuli in some way even though they are not conscious of doing so.
Similar phenomena have been observed in other sensory modalities, such
as blindsmell (Schwartz, 1996; Schwartz et al., 1994) and blindtouch (Pail-
lard, Michel, & Stelmach, 1983), where patients are not consciously aware
of the stimuli due to lesions in or near the corresponding primary sensory
cortex but have appropriate behavioral responses to them.
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Gelder et al., 1999, 2001; Hamm et al., 2003; Pegna et
al., 2005; Tamietto & de Gelder, 2008).

These “unconscious emotion” effects (e.g., affec-
tive somatic responses to visual stimuli presented in a
V1 lesion patient’s blind visual field) are thought to be
mediated by a subcortical visual pathway that includes
the superior colliculus, pulvinar thalamus, and amyg-
dala (aka a subcortical retino—tecto—thalamic route to
the amygdala) (e.g., Berman & Wurtz, 2010; Diamond
& Hall, 1969; Lyon, Nassi, & Callaway, 2010). How-
ever, recent work by Schmid et al. (2010) shows that
in the monkey, the thalamic lateral geniculate nucleus
(LGN) is critical in the processing of visual informa-
tion independent of V1 (i.e., blindsight), via direct
LGN projections to extrastriate cortex (e.2.V2, V3, V4,
and V5). In either case, there appears to be an “alter-
native” pathway that bypasses neocortical processing
routes thought to be necessary for conscious detection,
discrimination, and identification of stimuli (Andino,
Menendez, Khateb, Landis, & Pegna, 2009; Johnson,
2005; Linke, De Lima, Schwegler, & Pape, 1999;
Morris, Buchel, C., & Dolan, 2001; Morris, Friston, &
Dolan, 1997; Morris, Ohman, & Dolan, 1999; Pegna et
al., 2005; Rosen et al., 1992).

Emotional influences on conscious perception may
be related to automatic activation of emotional circuits
including, but not limited to, the amygdala. Animal
studies suggest that fear-related responses occur via
a direct subcortical pathway from the thalamus to the
amygdala, allowing emotional (specifically threaten-
ing) stimuli to be processed automatically and outside
awareness (LeDoux, 1998a). Imaging studies reveal
that while implicit cognitive learning is mediated by
regions including the striatum (Rauch et al., 1997),
unconscious emotional responses are mediated by re-
gions including somatosensory association areas (An-
ders et al., 2004) and the amygdala (de Gelder, Morris,
& Dolan, 2005; Morris, Ohman, & Dolan, 1998; Stein,
Solms, & van Honk, 2006; Vuilleumier et al., 2002;
Whalen et al., 1998). For example, individual differ-
ences in trait anxiety predict basolateral amygdala re-
sponse to unconsciously processed fearful faces (Etkin
et al., 2004), and amygdala activation correlates with
indirect/unconscious measures of race evaluation (Im-
plicit Association Test and potentiated startle), but not
with the direct/conscious expression of race attitudes
(Phelps et al., 2000). Naccache et al. (2005), using in-
tracranial electrodes, recorded brain potentials in three
epileptic patients. Emotional words presented sublimi-
nally modulated amygdala activity at a long latency
(>800 ms), implying that subliminal words can trigger
long-lasting cerebral processes, like semantic access to
emotional valence.

Threatening (fearful, angry) as well as nonthreat-
ening (happy) emotional pictures and faces result in
increased amygdala activity even when they are un-
attended (Anderson, Christoff, Panitz, De Rosa, &
Gabrieli, 2003; Vuilleumier et al., 2001), presented
briefly, masked from awareness (Morris, Ohman, &
Dolan, 1998; Whalen et al., 1998), or suppressed dur-
ing binocular rivalry (Pasley, Mayes, & Schultz, 2004;
Williams, Morris, McGlone, Abbott, & Mattingley,
2004). In accordance with this, blindsight patients
show modulation of amygdala activity in response to
the emotional meaning of stimuli that they cannot see
consciously (Andino et al., 2009; Morris, de Gelder,
Weiskrantz, & Dolan, 2001; Penga et al., 2005). Other
neuroimaging studies have found substantial activa-
tion in the amygdala (as well as the fusiform gyrus and
superior temporal sulcus) and emotional responses to
objectively invisible emotional stimuli (see Tsuchiya
& Adolphs, 2007). For example, Jiang and He (2006)
found that bilateral amygdala responses to fearful faces
occurred independent of objective visibility, but the
responses to neutral faces were modulated by visibil-
ity. The increased amygdala activity for suppressed
affective faces, regardless of valence, may be driven
by inputs via the rapid, phylogenetically older, sub-
cortical pathway that assists in prompt detection of
potential danger (Vuilleumier, Mohr, Valenza, Wetzel,
& Landis, 2003; Williams et al., 2004). Back projec-
tions linking the amygdala to the visual cortex via
the thalamus (Amaral & Price, 1984; Amaral, Price,
Pitkanen, & Carmichael, 1992) may provide a route
by which emotion can influence perceptual dominance
of rivaling images during visual cortex processing
(Alpers, Ruhleder, Walz, Miihlberger, & Pauli, 2005).
This “low road” of visual processing may prime and
modulate the visual cortex for preferential processing
of emotional material (especially fearful) (Davis &
Whalen, 2001; LeDoux, 1998b, 2000). However, al-
though the amygdala is believed to process fear-related
stimuli nonconsciously and rapidly, a woman (SM)
with complete bilateral amygdala lesions,* who could
not recognize fear from faces, still showed normal non-
conscious processing and rapid detection of those same
fearful faces (Tsuchiya, Moradi, Felsen, Yamazaki,
& Adolphs, 2009). Thus, the authors suggest that the
amygdala may not be essential for early stages of fear
processing, but may modulate social judgment and
recognition.

4Note that this was not a conventional lesion that took place suddenly.
SM suffers from Urbach—Wiethe disease, a rare recessive genetic disorder
that causes bilateral symmetrical calcification of the amygdala, which most
likely took place very early in her life.
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Visual stimuli presented to fully sighted people, and
in the sighted visual field of blindsight patients, are
thought to be processed via the subcortical/“alternative”
pathway described above (i.e., the retino—tecto—tha-
lamic route, or via direct LGN projections to extrastri-
ate cortex (Schmid et al., 2010), and simultaneously
by the retino—geniculo—cortical pathway directly to
V1 involved with in-depth, conscious cortical visual
processing. And some studies suggest that the level
of this parallel cortical processing determines the de-
gree to which information from subcortical processing
modulates emotional responses and reaches awareness.
For example, Jolij and Lamme (2005) induced affec-
tive blindsight in healthy people by applying TMS to
their visual cortex. Interestingly, subjects could report
the valence of the affective face only when TMS inter-
fered with cortical processing. Access to the affective
content of the stimuli disappeared after prolonged task
training or when the stimulus visibility increased. Thus,
it seems that conscious processing of information can
actually repress unconsciously processed information,
lending credence to the idea that conscious processes
can repress unconscious tendencies.

In line with this, using functional magnetic reso-
nance imaging (fMRI) in 9 cortically blind patients,
Anders et al. (2009) found that despite similar startle
reflex potentiation in their blind and sighted visual
fields in response to a threatening visual stimulus, pa-
tients reported significantly less negative affect when
the stimulus was presented to their sighted visual field.
In other words, when the affective visual stimulus
was visible and received full cortical processing, the
patients’ conscious phenomenal experience of affect
was reduced and did not reflect their unconscious
somatic response. The results also implied that this
“decoupling” of somatic responses and consciously
experienced affect might occur via left ventrolateral
PFC activity inhibiting affect-related somatosensory
cortex, resulting in the reduction of negative phenom-
enal experience when the negative stimulus is con-
sciously seen. However, this “repression” mechanism
may be bypassed when the stimulus is not consciously
seen, and in such cases the subjective negative affec-
tive experiences may counterintuitively be enhanced.
Thus, the left PFC appears to play a role in the passive
control of negative affect. In accordance with this, Tsu-
shima, Sasaki, and Watanabe (2006) using fMRI and a
very well controlled paradigm found that supraliminal
inhibition is mediated by dorsolateral PFC activity.

It is also interesting to note that studies using phar-
macological administration together with cognitive—
affective paradigms or fMRI (Harmer, Hill, Taylor,
Cowen, & Goodwin, 2003; Harmer, Shelley, Cowen,
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& Goodwin, 2004) have suggested that monoamine
neurotransmitters and steroid hormones (Hermans,
Putman, Baas, Koppeschaar, & van Honk, 2006; van
Honk, Peper, & Schutter, 2005) play a key role in me-
diating implicit cognitive—affective processes as well
(Stein, Solms, & van Honk, 2006).

In sum, studies in both healthy and brain lesion
subjects have demonstrated that, under certain circum-
stances, stimuli that are not experienced consciously
still can modulate neural activity and generate emo-
tional responses. Further evidence demonstrates that
subliminally presented stimuli, if sufficiently weak,
can lead to autonomic responses, without the subject
experiencing the emotional responses themselves—
that is, when subjects are completely unaware of their
own emotional reaction (Dimberg, Thunberg, & Elme-
hed, 2000; Tsuchiya & Adolphs, 2007). For example,
two studies show that emotional states that are not
experienced consciously at all can still motivate be-
havior (Adolphs, Tranel, Koenigs, & Damasio, 2005;
Winkielman, Berridge, & Wilbarger, 2005). Winkiel-
man, Berridge, and Wilbarger (2005) found that sub-
liminally presented (masked) happy or angry faces,
for which participants reported no subjective change
in affect, could still influence their subsequent drink-
ing behavior. Subjects placed more value on beverages
(via pleasantness ratings and willingness to pay) and
consumed more of the beverage after subliminally
presented happy faces, while their beverage value and
consumption decreased after subliminally presented
angry faces. So nonconscious stimuli can influence
motivation, value judgment, and goal-directed behav-
ior without affecting conscious feeling. Further support
comes from a bilateral insula lesion patient who could
not perceive taste (Adolphs et al., 2005). He described
solutions of lime juice, saline, and sugar as all tasting
“like pop” and drank them arbitrarily. But he preferred
the sugar solution when given a choice between solu-
tions presented simultaneously, showing a motivation-
al preference based on the affective value of the taste,
without an emotional response to, or conscious expe-
rience of, the tastes. These studies demonstrate that
the affective value of stimuli that are not consciously
perceived and do not produce any conscious affective
feelings can still motivate behavior.

Unconscious motivational processes
and decision-making

Motives, like skills, may be activated unconsciously.
Some claim that the majority of the motives that drive
our behavior occur outside of awareness (e.g., Bargh
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& Chartrand, 1999; Solms, 1997), so a person may
be unable to report the goals or rewards that underlie
their behavior (Bargh, 1997). A recent review paper by
Custers and Aarts (2010) summarizes studies that dem-
onstrate how the pursuit of goals can operate outside
of conscious awareness, a phenomenon they call “un-
conscious will.” Studies show that under certain cir-
cumstances, actions can be initiated without conscious
awareness of the goals to be attained or their motivat-
ing effect on one’s behavior. However, we still do
not understand exactly how unconscious goals control
behavior at the neural level, and as such, this should be
explored in future research.

There are many examples that show that people are
often not aware of the countless different things that af-
fect their decisions about what they do and say (Bargh
& Ferguson, 2000; Ferguson & Bargh, 2004; Hassin,
Ferguson, Shidlovski, & Gross, 2007). Nisbett and
Wilson (1977) review evidence suggesting that people
have little or no direct introspective access, and have
only inferential access, to their higher order cognitive
processes and causal links of their mental states. Stud-
ies show that when people act on the basis of motives or
preferences for which they cannot access reasons, they
tend to make up sensible, often incorrect, explanations
about their behaviors after the fact, based on intuitive
theories about themselves and psychological causality.

Unconscious motivation in humans is often inferred
but is rarely demonstrated empirically. However,
Bargh (1997; Bargh & Barndollar, 1996) produced
research showing the existence of unconscious motiva-
tional processes. Extending findings on automatization
of cognitive processes (Anderson, 1995) to motives,
Bargh claims that well-learned goals can be activated
by environmental stimuli, and related behaviors can
occur without conscious awareness. Disagreeing with
the idea of a simple, irrational unconscious (e.g., Gre-
enwald, 1992), he thinks an individual’s history of
learning in a given situation is embodied in automatic
and habitual motives, which are often better guides to
behavior than a conscious, seemingly rational analysis
of a single event, which may be ignorant of base rates
and previous automatic actions (Westen, 1998a). Ac-
cordingly, “gut” feelings are often better guides to ac-
tion and produce more postdecisional satisfaction than
reasoned thoughts, which may interfere with emotion-
based judgments (Damasio, 1996; Wilson & Schooler,
1991; Wilson et al., 1993). Furthermore, ventromedial
PFC lesion patients, whose reasoning processes are
mostly intact, cannot use prior affective associative
learning to adaptively guide their behavior, and con-
sequently they make poor decisions (Bechara, Tranel,
Damasio, & Damasio, 1996).
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According to the “theory of unconscious thought”
(Dijksterhuis & Nordgren, 2006; see also Dijkster-
huis, Bos, Nordgren, & van Baaren, 2006), conscious
thought, due to its precision (it can strictly follow self-
generated rules), may lead to good choices in simple
matters, but to worse choices in more complex matters
because of its limited capacity. Unconscious thought
(“deliberation without attention’) can conform to rules
but has a higher capacity, but due to its relative impre-
cision it may lead to lower quality choices. However,
quality of choice does not deteriorate with increased
complexity, so unconscious thought may lead to better
choices under complex conditions, since large amounts
of information can be integrated into the evaluation.
Dijksterhuis et al. (2006) confirmed in four studies on
consumer choice, in the laboratory and in actual shop-
pers, that purchases of complex products were viewed
more favorably when decisions were made without at-
tentive deliberation, while choices about simple prod-
ucts produced better and more favorable results after
conscious deliberation. This suggests that complex
cognitive processes like decision-making occur at the
unconscious level and that it may be better to think
consciously about simple matters, and unconsciously
about complex ones.

However, in contrast to the predictions made by
the “unconscious thought theory” (i.e., that complex
decisions are best made following an interval of dis-
traction presumed to generate “unconscious thought™),
the findings of Waroquier, Marchiori, Klein, and Cleer-
emans (2009, 2010) suggest that decisions made after
distraction are better because conscious deliberation/
rumination can deteriorate decisions that have already
been made on first impressions that were formed “on-
line” during information acquisition. But conscious
deliberation can improve decisions when a high-qual-
ity first impression is not available, because conscious
thinking can help improve performance when alterna-
tives have not been properly compared and a decision
has not yet been made. In sum, they suggest that rather
than “thinking unconsciously” about a decision, “if
you have a clear first impression, stick with it; if not,
keep thinking” (Waroquier et al., 2010). Waroquier
et al. (2010) do not, however, assert that decisions
are always best when made consciously, or that deci-
sion-making involves only conscious processes, but
simply that certain types of information processing,
in particular those that involve symbol manipulation
and propositional reasoning, can only take place in
conscious thought.

Still, substantial evidence from recent studies sug-
gests that conscious thought does not always lead to
the best choices and that, in accordance with Benjamin
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Libet’s classic studies (Libet, 1985; Libet, Gleason,
Wright, & Pearl, 1983) and Wegner’s (2003) theory
that “conscious will is an illusion,” simple decisions
can be predicted by brain activation well before a
person becomes consciously aware of his or her intent
to take a certain course of action. For example, using
probabilistic population codes for Bayesian decision-
making, Beck et al.’s (2008) evidence suggests that our
“unconscious” brain makes the best decisions; simi-
larly, using fMRI, Soon, Brass, Heinze, and Haynes
(2008) found that unconscious brain activity in pre-
frontal and parietal cortices predicts decisions made by
as much as 7 seconds before the subject is consciously
aware of his or her decision (although some argue that
these studies do not adequately manipulate C (e.g., by
masking) or test for explicit conscious awareness (C.
Koch, personal communication). Furthermore, by re-
cording electroencephalography (EEG) signals while
participants solved verbal puzzles, Sheth, Sandkiihler,
and Bhattacharya (2009) found that unconscious brain
activity (posterior beta and anterior gamma oscilla-
tions) predicts the moment of cognitive insight. Final-
ly, Zhong, Dijksterhuis, and Galinsky (2008) showed
that distractions facilitate creative problem-solving,
demonstrating the importance of unconscious thought
in creativity, and Zhaoping and Guyader. (2007) found
that people performed feature-detection tasks better
when they simply “trusted their instincts.”

The term “defense” describes processes whereby
people adjust their cognitions to avoid aversive feel-
ings like guilt and anxiety (Freud, 1933). Emotion
systems (and their governing drives) may distort cog-
nitive representations of reality by seizing executive
resources via “defenses.” Freud argued that humans
are often irrational, holding false beliefs, because their
consequences are subjectively advantageous (Turnbull
& Solms, 2007). Emotion-biased, or motivated, rea-
soning, biased to produce emotionally preferable con-
clusions, is a form of implicit affect regulation where
the brain comes to solutions that simultaneously satisfy
cognitive constraints that maximize goodness of fit
to the data and emotional constraints that maximize
positive and minimize negative affect states associ-
ated with threat to or attainment of motives (Thagard,
2003; Westen, 1994, 1998a; Westen & Blagov, 2007).
Research has begun to examine explicit (conscious)
processes used to regulate emotion (e.g., suppression
and distraction; Anderson et al., 2004; Hariri, Mattay,
Tessitore, Fera, & Weinberger, 2003; Ochsner, Bunge,
Gross, & Gabrieli, 2002), but studies examining the
neural basis of motivated reasoning or implicit affect
regulation are rare.

In the first study to describe the neural correlates of
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motivated reasoning (and related concepts of psycho-
logical defense, implicit affect regulation, confirmatory
biases, and cognitive dissonance; Westen, 1994), dur-
ing the 2004 U.S. Presidential election, Westen, Blagov,
Harenski, Kilts, and Hamann (2006) gave 30 com-
mitted partisans reasoning tasks involving judgments
about information threatening to their own candidate,
the opposing candidate, or neutral targets. Motivated
reasoning, measured during fMRI, was associated with
activation of ventromedial PFC, lateral orbitofrontal
cortex, anterior and posterior cingulate, and insular
cortices, and not with activation in regions (dorsolat-
eral PFC) previously linked to conscious/explicit emo-
tion regulation (e.g., suppression) and “unemotional”
reasoning. Thus, motivated reasoning appears to be
qualitatively different from reasoning when there is no
strong emotional investment in the outcome. But the
extent to which motivated reasoning engages neural
circuits involved in “unemotional” reasoning and con-
scious emotion regulation is unknown.

Pessiglione (2007) imaged unconscious motivation-
al processes in a paradigm where the tighter subjects
squeezed a handgrip when an image of money was
presented, the more of it they could win. The presenta-
tion duration, and thus reportability, of the images var-
ied from 17 and 50 ms, which were determined to be
subliminal from a preliminary behavioral test, to 100
ms, which was consistently associated with conscious
perception. Subjects squeezed harder when larger sums
of money appeared, regardless of whether they were
consciously perceived or not. The ventral pallidum (of
the basal ganglia) was activated whenever participants
responded, and it may be part of a circuit underly-
ing both unconscious and conscious motivation, en-
abling expected rewards to invigorate behavior. The
results suggest a “bottom-up” decision-making pro-
cess, where the ventral pallidum is part of a circuit that
first weighs the reward and decides, and then interacts
with the higher level, conscious regions, like the PFC,
if at all. In line with this, experiments by Libet and
colleagues (Libet, 1985; Libet et al., 1983,) suggest
that cerebral activity (readiness potentials) precede the
conscious intent to perform a motor act by as much as
500 ms, implicating unconscious processes in deci-
sion-making. It appears as if our self-sufficient brains
can evaluate a situation and select adaptive action be-
fore they (i.e., we) are aware of it or of the initial input,
if at all (Kinsbourne, 1998). Thus, although decisions
probably involve a complicated mix of unconscious
and conscious processes, evidence suggests that they
are largely predetermined and biased by unconscious
processes, perhaps much more than we would like to
believe.
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Brain lesion patients with disorders of awareness
such as anosognosia (apparent unawareness of their
disorder) provide further support for “cognition be-
yond conscious awareness” and a unique window into
the nature of self-deception (Trivers, 2000). Evidence
suggests that patients with anosognosia (in particular
for hemiplegia) have “implicit” awareness of their def-
icit, and that their lack of explicit awareness is driven
by the emotionally aversive consequences of bringing
deficit-related thoughts into C—that is, they appear to
be engaged in a “defensive” emotion-based denial of
their deficit (Bisiach & Geminiani, 1991; Fotopoulou,
Pernigo, Maeda, Rudd, & Kopelman, 2010; Fotopou-
lou, Rudd, Holmes, & Kopelman, 2009; Fotopoulou
et al., 2008; Kaplan-Solms & Solms, 2000; Nardone,
Ward, Fotopoulou, & Turnbull, 2007; Ramachandran,
1996a; Turnbull, Jones, & Reed-Screen, 2002; Turn-
bull, Owen, & Evans, 2005; Vuilleumier, 2004). It has
been suggested that anosognosia might result from a
lesion of a right-lateralized emotion-regulation system,
such that these patients are less able to tolerate aver-
sive stimuli (Kaplan-Solms & Solms, 2000; Nardone
et al., 2007; Turnbull, Jones, & Reed-Screen, 2002;
Turnbull, Owen, & Evans, 2005). In line with this and
with Craig’s (2002, 2009) theory (described above),
findings from Fotopoulou et al. (2010) suggest that the
delusional features of anosognosia for hemiplegia can
be explained by a failure to “re-represent” sensorimo-
tor information in the right insular cortex (and pos-
sibly limbic areas and basal ganglia circuits), which is
thought to be required for explicit, affectively person-
alized sensorimotor awareness.

Using an attentional-capture paradigm with hemi-
plegia-deficit-related words, Nardone et al. (2007)
found that non-anosognosics showed reduced latencies
(i.e., facilitation) for emotionally threatening words,
while anosognosics (most with hemiplegia) showed
increased latencies (i.e., interference). This indicates
some degree of “implicit” knowledge of their deficit,
which may be kept outside of C by a process akin to
repression, in that they seem to be avoiding thoughts
related to their deficits (i.e., despite explicit indif-
ference to their motor impairment, anosognosic pa-
tients show interference for disability-related words).
Along similar lines, nonlesion individuals classified
as repressors show slowed responses to threaten-
ing objects, while highly anxious participants show
speeded-up responses to the same objects (Calvo &
Eysenck, 2000).

Interestingly, anosognosic patients can temporarily
acquire conscious awareness of their disability subse-
quent to certain psychological manipulations (Kaplan-
Solms & Solms, 2000; Ramachandran, 1995; Weinstein
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& Kahn, 1953), such as interventions that change the
affective consequences of their motor disability, ma-
nipulate a first- versus third-person perspective (Foto-
polou et al., 2009; Marcel, Tegner, & Nimmo-Smith,
2004), or offer a nonaversive explanation for their pa-
ralysis (Ramachandran, 1996b). These occasional epi-
sodes of transient awareness, when knowledge of their
deficit reaches C, often cause the patient a great deal of
distress and negative affect such as sadness (Kaplan-
Solms & Solms, 2000; Moss & Turnbull, 1996; Turn-
bull, Jones, & Reed-Screen, 2002; Turnbull, Owen,
& Evans, 2005). These findings exemplify the impor-
tance of motivation and emotion in the generation and
maintenance of self-deception.

The neural basis of unconscious dynamic
processes

There has been recent interest in scientific data relevant
to analytic theory (Bilder & LeFever, 1998; Solms &
Turnbull, 2002; Westen, 1999) and in the reformula-
tion of its concepts using advances in cognitive sci-
ence (Erdelyi, 1985; Horowitz, 1988; Kihlstrom, 1987;
Stein, 1992, 1997; Stein, Solms, & van Honk, 2006;
Turnbull & Solms, 2007). Psychodynamic theories
emphasize unconscious dynamic processes, which are
mental processes and contents that are defensively re-
moved from C as a result of conflicting attitudes. Em-
pirical studies in healthy and patient populations are
beginning to elucidate the neural basis of the classical
psychodynamic concepts of repression, suppression,
and dissociation.

Repression

Freud (1892-93) proposed that much of human behav-
ior is influenced by unconscious processes, and that the
unconscious contains socially unacceptable ideas, mo-
tives, desires, and memories associated with conflict,
anxiety, and emotional pain, which are put out of mind,
so as to not be easily retrieved, to protect the person
from distress. Defense mechanisms are unconscious
mental strategies used to protect the mind from conflict
and distress. One such mechanism proposed by Freud
(1915) is repression—the unconscious process of pull-
ing thoughts into the unconscious, to keep unwanted,
anxiety-provoking, painful memories, thoughts, de-
sires, and impulses from entering C. But these “forgot-
ten” thoughts, memories, and urges can still influence
conscious thoughts and feelings and express them-
selves as symptoms. Freud believed that mental illness
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arises when these unconscious forces, wishes, and mo-
tives, which influence behavior, are in conflict.

Research suggests a link between physical illness
and people with repressive personality style (usually
measured by questionnaires and/or psychological tests),
who tend to avoid feeling emotions to manage distress
and defensively renounce their affects, particularly an-
ger (Jensen, 1987; Schwartz, 1990; Weinberger, 1992,
1995). The inhibition of conscious access to emotions
puts the body, especially the heart and immune system,
under significant stress (Westen, 1998a). These memo-
ries and emotions do not just disappear; they continue
to influence behavior (e.g., a person with repressed
memories of childhood abuse may later have difficulty
forming relationships). Repression may express itself
through symptoms (e.g., a repressed sexual desire may
resurface as a nervous cough or slip of the tongue;
Freud, 1895). So, the body can articulate unconscious
desires via symptoms that one cannot verbalize. This
information can also leak into C via a Freudian slip
(accidentally revealing a hidden motive), free associa-
tion, or dreams.

The majority of studies show that while people who
repress report healthy coping and adaptation, objective
physiological or cognitive measures indicate that they
are hypersensitive to anxiety-provoking information,
especially when it is personally relevant (Furnham,
Petrides, Sisterson, & Baluch, 2003). One study found
that while heterosexual men exhibited increases in
penile circumference to heterosexual and female ho-
mosexual videos, only the homophobic men showed an
increase to male homosexual stimuli (Adams, Wright,
& Lohr, 1996). Homophobia was associated with ho-
mosexual arousal that the homophobic individual was
unaware of or denied. Homophobia may thus be a re-
sponse to a threat to an individual’s own homosexual
impulses causing repression, denial, or reaction forma-
tion to such impulses (West, 1977).

The neural mechanisms underlying repression are
unknown. People with a repressive personality style
were found to have smaller evoked potentials to sub-
liminal stimuli and gave significantly fewer verbal
associations to the stimuli (Shevrin, 1973; Shevrin,
Smith, & Fritzler, 1969, 1970). Repressiveness was
also related to the presence of unconscious conflict
reflected in differential brain responses to sublimi-
nal- and supraliminal-conflict-related words (Shevrin,
Bond, Brakel, Hertel, & Williams, 1996). There is
some evidence that subliminal conflicts are resolved
without a significant contribution from the anterior
cingulate cortex, which instead participates, along with
the PFC, in a distributed network for conscious self-
regulation (Dehaene et al., 2003).
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Although some have technical objections to his ac-
count (e.g., see Koch, 2004), Libet (Libet, 1966, 1973,
1978; Libet et al., 1964) found that a critical time
period for neural activation is needed for a stimulus to
become conscious. During neurosurgical treatment for
dyskinesias, primary somatosensory cortex (S1) was
stimulated with an electrode and elicited a sensation in
a portion of the contralateral hand, wrist, or forearm.
A train of repetitive 0.5-ms pulses of liminal intensity
had to persist for about 500 ms to elicit a sensation.
This was known as the minimum “utilization train
duration” (UTD). UTD values varied little over time
within subjects, but they varied between subjects from
200-750 ms. Subjects with a longer UTD exhibited
a greater tendency to repression, as measured by a
battery of psychological tests (Shevrin, Ghannam, &
Libet, 2002). So, people who need a longer time period
of neural activation in order to develop a conscious ex-
perience of a stimulus may be prone to develop repres-
sion as a defense against unacceptable unconscious
wishes (for instance, people with high intelligence may
be prone to develop intellectualization as a defense).
This suggests that this neurophysiological time factor
is necessary, but not sufficient, for the development of
repression and that it may be possible to explore the
neurophysiological processes involved in repression
itself.

Using a very clever paradigm and technique called
“continuous flash suppression” (Tsuchiya & Koch,
2005; Tsuchiya, Koch, Gilroy, & Blake, 2006), Jiang,
Costello, Fang, Huang, and He (2006) demonstrated
that interocularly suppressed (“invisible”) images of
naked men and women, which do not enter the sub-
jects’ C, can attract or repel subjects’ spatial attention
based on their gender and sexual orientation. Despite
being unaware of the suppressed images, heterosexual
males’ attention was attracted to invisible female nudes,
heterosexual females’ and homosexual males’ attention
was attracted to invisible male nudes, and homosexual/
bisexual females performed in-between heterosexual
males and females. What was particularly interesting
was that heterosexual males were actually repelled by
pictures of naked men in that their attention was divert-
ed away from areas of their visual field where invisible
naked men were presented. None of the other groups
showed this repulsion effect. This appears to be an
example of the Freudian concept of repression—that
is, the unconscious prevention of anxiety-provoking
thoughts or desires (in this case, perhaps latent homo-
sexual desires in heterosexual men) from entering C.
Another controversial implication of this experiment is
that it suggests that an individuals’ sexual orientation
can be statistically inferred from their unconscious at-
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tentional biases (Koch, 2008). Although these results
are only behavioral and do not uncover the neural path-
ways that enable such unconscious attentional modula-
tion, the authors suggest that because the stimuli were
arousing erotic images, the amygdala is likely to play
a critical role.

Despite the evidence described above, the existence
of repression remains contentious, due in part to its as-
sociation with trauma and to the practical and ethical
problems of studying it in controlled animal and hu-
man experiments. Therefore, creative paradigms with
which to study the mechanism underlying repression
in the laboratory are needed.

Suppression

Suppression—the voluntary form of repression pro-
posed by Freud (1892-93Y—is the conscious process
of pushing unwanted information (thoughts, emotions)
out of awareness, and it is thus more amenable to con-
trolled experiments than repression. While some claim
that memory repression or suppression is a clinical
myth with no scientific support (Kihlstrom, 2002), oth-
ers have provided initial evidence for memory suppres-
sion (Anderson & Green, 2001; Anderson et al., 2004).
Memory suppression requires people to override or
stop the retrieval process of an unwanted memory,
and this impairs its later retention (Anderson & Green,
2001). Executive control processes can be recruited to
prevent unwanted declarative memories (provoked by
cues) from entering awareness, and this cognitive oper-
ation makes later recall of the rejected memory harder
(Anderson & Green, 2001). If suppression by execu-
tive control processes becomes habitual over time,
inhibition may be maintained without any intention of
avoiding the unwanted memory, evolving from an in-
tentional to an unintentional process (i.e., repression).
Anderson et al. (2004) used a “think/no-think para-
digm” where participants first learned word pairs (e.g.,
Ordeal-Roach), and then, during fMRI, were shown
one member of a pair (e.g., Ordeal) and told to recall
and think about the associated response (e.g., Roach)
(respond condition) or to prevent the associated word
from entering C for the entire 4-s stimulus presen-
tation (suppression condition). Suppression impaired
memory. After scanning, cued recall for Suppression
items, when given the originally trained cue, was infe-

SSome (Erdelyi, 2001) suggest that this distinction in terminology is
a distortion of Freud’s view by Anna Freud, and that Freud used the term
“repression” to refer to both conscious and nonconscious acts (Anderson
et al., 2004).
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rior to recall of Baseline items that did not appear dur-
ing scanning. So, suppression during scanning made
subjects unable to recollect memories that had been
formed prescanning, and this memory deficit was be-
yond what was measured for simple forgetting over
time. Furthermore, controlling unwanted memories
(suppression) was associated with increased dorsolat-
eral PFC activation and reduced hippocampal activa-
tion. Also, the magnitude of forgetting was predicted
by both PFC and right hippocampal activations. So
people can actively suppress unwanted memories by
recruiting dorsolateral PFC involved in executive con-
trol (e.g., stopping prepotent motor responses [inhibi-
tion], switching task sets, overcoming interference in
cognitive tasks) to disengage hippocampal process-
ing (important for declarative memory formation and
retrieval). These results establish a neurobiological
model for guiding research on motivated forgetting
(suppression) and integrate it with fundamental and
widely accepted mechanisms of behavior control.

Depue, Curran, and Banich (2007) employed
Anderson’s think/no-think paradigm (Anderson &
Green, 2001; Anderson et al., 2004), but instead used
neutral faces as cues and negative pictures as targets.
The behavioral evidence showed that subjects effec-
tively suppressed memory. Using fMRI, they found
that emotional memories are suppressed by two neural
mechanisms: (1) initial suppression by the right inferior
frontal gyrus over areas that support sensory elements
of the memory representation (e.g., thalamus, visual
cortex), preceded by (2) right medial frontal gyrus con-
trol over areas that support emotional and multimodal
elements of the memory representation (e.g., amyg-
dala, hippocampus), both of which are influenced by
frontopolar areas (Figure 1). This implies that memory
suppression does in fact occur and is under the control
of prefrontal regions, at least in healthy populations.

Another form of “suppression” worth mention-
ing here is visual perceptual suppression (Blake &
Logothetis, 2002; Kim & Blake, 2005; Tsuchiya &
Koch, 2005), which occurs when an image—or part
of one—is not accessible to conscious perception (i.e.,
not seen), even though the stimulus is present on the
retina. Various paradigms that elicit this type of per-
ceptual suppression are used widely, as they allow the
experimental manipulation of the relationship between
physical, objective stimuli and subjective, conscious
content and therefore the isolation of the neuronal cor-
relates of C.

The best-known form of perceptual rivalry is “bin-
ocular rivalry” (BR) (Alais & Blake, 2004), where
perceptual content (conscious experience) oscillates,
despite constant, if ambiguous, sensory input. In BR,
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Figure 1. Functional activation of brain areas involved in (A) cognitive control, (B) sensory representations of memory, and (C) memory pro-
cesses and emotional components of memory (rSFG, right superior frontal gyrus; rtMFG, right middle frontal gyrus; rIFG, right inferior frontal
gyrus; Pul, pulvinar; FG, fusiform gyrus; Hip, hippocampus; Amy, amygdala) (courtesy of Brendan E. Depue).

two different images are presented simultaneously, one
to each eye; rather than perceiving a binocularly fused
image, perception alternates between the two images,
usually every few seconds, in a seemingly random
way, indefinitely. Each “rivaling” image (monocular
view) undergoes a period of dominance and of sup-
pression from awareness. The proportion of time each
dominates depends on attributes of both images (i.e.,
their contrast, spatial frequency, content, size, etc.) as
well as characteristics of the individual viewer. Selec-
tive attention can influence the dominance duration
of an image, but whether BR can be controlled by at-
tention is debated. Voluntary, “endogenous” attention
appears to be effective only during dominance, but
not during suppression (Blake & Logothetis, 2002).
Therefore, a more apt description of “perceptual sup-
pression” would be “perceptual repression” due to the
lack of conscious control over which stimulus enters
awareness and for how long. However, remains to be
determined whether the neural mechanisms underlying
this form of suppression are related to those underlying
psychodynamic suppression and repression.

Dissociation

The concept of “dissociation” was originally put for-
ward by the French psychiatrist Pierre Janet [1859—
1947] to describe the “dual consciousness™ character-
istic of hysteria (Ellenberger, 1970). Dissociation is
currently described as a psychological state in which
certain thoughts, emotions, sensations, or memories
are separated from the rest of the psyche (aka “split-
ting”), which is not inherently pathological but is more
prevalent in people with mental illness (APA, 2000).
The DSM-IV-TR (APA, 2000) defines dissociation as
“a disruption in the usually integrated functions of con-
sciousness, memory, identity or perception,” and speci-
fies five dissociative disorders: dissociative amnesia,
dissociative fugue, depersonalization disorder (DPD;
Simeon & Abugel, 20006), dissociative identity disorder
(DID; formerly multiple personality disorder), and dis-
sociative disorder not otherwise specified (Kihlstrom,
2005). Dissociation may also present as a symptom in
other psychiatric disorders (Sar & Ross, 2006).

DPD is a dissociative disorder characterized by a



The Neural Basis of the Dynamic Unconscious

persistent or recurrent feeling of being detached from
one’s mental processes or body, accompanied by a
sense of unfamiliarity/unreality and hypoemotional-
ity, but with intact reality testing (APA, 2000). People
with DPD have difficulties with information process-
ing in relation to the dissociative detachment feature
of depersonalization, especially in early perceptual and
attentional processes, and with effortful control of the
focus of attention (Guralnik, Giesbrecht, Knutelska,
Sirroff, & Simeon, 2007; Guralnick, Schmeidler, &
Simeon, 2000; Stein & Simeon, 2009). They have also
been shown to have attenuated emotional perception,
disrupted emotional memory, and a difficulty in iden-
tifying feelings (Medford et al., 2006; Montagne et al.,
2007; Simeon, Giesbrecht, Knutelska, Smith, & Smith,
2009).

Sierra and Berrios (1998) put forward a “cortico-
limbic disconnection hypothesis,” which is supported
by functional neuroimaging and psychophysiological
studies. The hypothesis suggests that depersonalization
occurs via a fronto-limbic suppressive mechanism,
which is mediated by attention, and generates a state
of subjective emotional numbing and disables the pro-
cess by which perception (including that of one’s own
body) and cognition become emotionally colored. This
emotional “decoloring” results in a qualitative change
of conscious awareness and feelings of “unreality” or
detachment, which become persistent and dysfunc-
tional in people with DPD (Sierra, 2009; Sierra & Ber-
rios, 1998). More specifically, the authors suggest that
hyperactivity of the right PFC (in particular the right
dorsolateral PFC) increases alertness, while left PFC
activation inhibits the amygdala and other limbic struc-
tures (in particular the anterior insula), causing chronic
hypoemotionality in DPD (Phillips & Sierra, 2003;
Sierra, 2009; Sierra & Berrios, 1998). Understanding
the neural basis of C requires an account of the neuro-
cognitive and neurobiological mechanisms that under-
lie distortions of self-perception such as those seen in
the context of DPD.

To further examine the neural basis of dissociation,
the next section focuses on DID since it is the most
complex, chronic, and severe of the dissociative dis-
orders, and it presents as a symptom in the other dis-
sociative disorders. Challenging the notion of a unitary
self-consciousness, DID is characterized by identity
fragmentation, rather than proliferation, and is usually
associated with a history of severe childhood trauma
(Putnam, 1997). DID involves the presence of two or
more distinct dissociative identity states, characterized
by different emotional responses, cognitions, moods,
and perceived self-images, that recurrently and alter-
nately take control of one’s behavior and C. Clinical
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data suggest that the “traumatic identity state” (TIS)
has access to traumatic autobiographical memories and
intense emotional responses to them. But when in the
“neutral identity states” (NIS), patients claim amnesia
for traumatic memories (coinciding with the notion of
suppression) too extensive to be explained by normal
forgetfulness. In the NIS they appear to inhibit access
and responses to traumatic memories, processing and
responding to trauma-related information as if it per-
tains to neutral and/or nonautobiographical informa-
tion, thus enabling daily life function.

Neurobiological studies support the validity of the
diagnosis of DID and provide clues to the neural basis
of dissociation. In the first controlled structural MRI
study of DID, Vermetten, Schmahl, Lindner, Loew-
enstein, and Bremner (2006) found that compared to
healthy controls, DID patients had 19.2% smaller hip-
pocampal and 31.6% smaller amygdalar volumes. Eh-
ling, Nijenhuis, and Krikke (2008) also found that
DID patients had smaller hippocampal (25-26%) and
amygdala (10-12%) volumes than healthy controls,
and those who recovered from DID had more hippo-
campal volume than those who did not. Stress acting
via N-methyl-D-aspartic acid (NMDA) receptors in the
hippocampus may mediate symptoms of dissociation
(Chambers et al., 1999). Early life exposure to elevated
glucocorticoid levels, released during stress, may re-
sult in progressive hippocampal (a target for glucocor-
ticoids) atrophy (Bremner et al., 2003; Stein, Koverola,
Hanna, Torchia, & McClarty, 1997). However, stress
may not cause hippocampus damage; rather, those
born with a small hippocampus and/or amygdala, per-
haps owing to genetics, may be at greater risk for
DID. In fact, abused subjects without DID had larger
hippocampal and amygdalar volumes than nonabused
subjects without DID (Vermetten et al., 2006), perhaps
helping protect against early trauma. Psycho- and/or
pharmacotherapy for dissociative disorders may in-
crease hippocampal volume (Vermetten, Vythilingam,
Southwick, Charney, & Bremner, 2003), but longitudi-
nal studies are needed. Coincidently, electrical stimula-
tion of the hippocampus in epilepsy patients resulted in
dissociative-like symptoms, including feelings of déja
vu, depersonalization, derealization, and memory al-
terations (Halgren, Walter, Cherlow, & Crandall, 1978;
Penfield & Perot, 1963). And ketamine, an NMDA
receptor (concentrated in the hippocampus) antagonist,
resulted in dissociative symptoms in healthy subjects,
including feelings of being out of body, of time stand-
ing still, perceptions of body distortions, and amnesia
(Krystal et al., 1994).

In relation to an orbitofrontal hypothesis of DID
(Forrest, 2001), using single photon emission com-
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puted tomography, Sar et al. (Sar, Unal, Kiziltan, Kun-
dakci, & Ozturk, 2001; Sar, Unal, & Ozturk, 2007)
found that compared to healthy controls, DID patients
had decreased perfusion (regional cerebral blood flow
[rCBF] ratio) in the orbitofrontal cortex bilaterally,
and increased perfusion in median and superior frontal
and occipital regions bilaterally, and in the left lateral
temporal region. Dysfunctional interaction between
anterior and posterior brain areas may contribute to the
neurophysiology of dissociation. Reinders et al. (2003)
found specific changes in localized brain activity (via
positron emission tomography [PET]) consistent with
DID patients’ ability to generate at least two distinct
mental states of self-awareness, each with its own
access to trauma-related memories. The rCBF pat-
terns showed involvement of medial PFC and posterior
associative cortices (including parietal areas) in the
representation of the different states of C. Based on
findings with other “disorders” of C (e.g., see Laureys,
2005; Laureys, Lemaire, Maquet, Phillips, & Franck,
1999; Laureys, Owen, & Schiff, 2004; Laureys et al.,
1999, 2000), these highly connected areas have been
suggested to be part of the neural network for C.

Data suggest that one brain can generate at least
two distinct states of self-awareness, each with its own
pattern of perception, reaction, and cognition (Do-
rahy, 2001; Nijenhuis, van der Hart, & Steele, 2002)
and displaying different psychobiological traits that
are generally not reproducible in DID-simulating con-
trols (e.g., Miller & Triggiano, 1992; Putnam, 1997).
Differential responses in DID patients have been re-
ported in electrodermal activity (Larmore, Ludwig, &
Cain, 1977; Ludwig, Brandsma, Wilbur, Bendfeldt, &
Jameson, 1972), autonomic nervous system variables
(Putnam, Zahn, & Post, 1990), arousal (Putnam, Zahn,
& Post, 1990), EEG (Coons, Milstein, & Marley, 1982;
Hughes, Kuhlman, Fichtner, & Gruenfeld, 1990; Me-
sulam, 1981; Putnam, 1993), visual evoked potentials
(Putnam, 1992), and rCBF (Mathew, Jack, & West,
1985; Saxe, Vasile, Hill, Bloomingdale, & Van der
Kolk, 1992; Tsai, Condie, Wu, & Chang, 1999). Brain
areas directly or indirectly involved in emotional and
memory processing are most consistently reported as
being affected in DID (Dorahy, 2001; Nijenhuis, van
der Hart, & Steele, 2002).

Physiologic differences across identity states in
DID also include differences in dominant handedness
(which may indicate opposing hemispheric control of
different identity states), response to the same medi-
cation, allergic sensitivities, endocrine function, and
optical variables such as variability in visual acuity,
refraction, oculomotor status, visual field, color vision,
corneal curvature, pupil size, and intraocular pressure
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in the various DID identity states, compared to healthy
controls (Birnbaum & Thomann, 1996). One patient
(BT) with DID in response to trauma, gradually re-
gained sight during psychotherapy, after 15 years of
diagnosed cortical blindness by neuro-ophthalmic ex-
amination (Waldvogel, Ullrich, & Strasburger, 2007).
Initially only a few personality states regained vision,
while others remained blind. Amazingly, visual evoked
potentials were absent in the blind personality states,
but normal and stable in the sighted ones. This case
shows that, in response to personality changes, the
brain has the ability to prevent early visual processing
and consequently obstruct conscious visual processing
at the cortical level. The neural basis of this ability is
being explored (Strasburger et al., 2010). Top-down
modulation/suppression of activity in the early stages
of visual processing, perhaps at the level of the thala-
mus or primary visual cortex, may be the neural basis
of psychogenic blindness (Berlin & Koch, 2009).
Reinders et al. (2006) were the first to compare
the response to trauma-related stimuli in the same
DID patients in different dissociative identity states.
Differences were found between the NIS and TIS, in
response to a trauma-related versus neutral memory,
in subjective reactions (emotional and sensorimotor
ratings), cardiovascular responses (heart rate, blood
pressure, heart-rate variability), and cerebral activation
patterns (rCBF via PET). When exposed to identical
trauma-related stimuli, the two dissociative identity
states exhibited different autonomic and subjective re-
actions and rCBF patterns, implicating different neural
networks. This extends findings in healthy subjects
(Anderson et al., 2004) that memory suppression can
be transferred to unrelated memories, which Reinders
et al. (2006) suggests may result in psychopathology.
So there seems to be a type of “splitting” of C in DID
patients. But how does this relate to the neural corre-
lates of C? By what mechanism can multiple selves
coexist or alternate in the same brain? There is remark-
able similarity between psychiatric and neurological
dissociation syndromes, but the main difference is that
the former are conceived as a disconnection between
psychic functions such as seeing and acting, while the
latter are defined in terms of physical disconnection
between specialized brain regions such as vision and
motor areas. But both types of disorders can be con-
sidered disorders of integration, the former because of
a “functional” or dynamic impairment of connectivity
and the latter because of a neuroanatomical lesion.
Thus, what appears to be altered in both neurologi-
cal disconnection syndromes and dissociative disor-
ders is not so much the degree of activity of a brain
area or psychic function, but the degree of interactiv-
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ity between such areas or functions. Integration of
various cortical and subcortical areas appears to be
necessary for cohesive conscious experience (Laureys
et al., 1999a, 1999b, 2000; Tononi, 2004, 2005). Dis-
sociation may involve disruption of cortico—cortical,
thalamo—cortical, amygdalo—cortical, or hippocampo—
cortical connectivity (Krystal, Bremner, Southwick, &
Charney, 1998). Many of these connections are excit-
atory NMDA receptor mediated and are blocked by the
NMDA antagonist ketamine, which results in dissocia-
tive symptoms in healthy subjects. Psychopathologies,
like dissociative disorders, that defy the apparent unity
of the self, may be failures of coordination or integra-
tion of the distributed neural circuitry that represents
subjective self-awareness (Kinsbourne, 1998).

The French neurologist Jean-Martin Charcot [1825—
1893] believed that the transient effects of hypnosis
and the inexplicable neurological symptoms of “hys-
teria,” currently known as “dissociative (conversion)
disorder,” involved similar brain mechanisms. In line
with this, recent studies in cognitive neuroscience re-
veal that the brain processes involved in symptoms of
“hysteria” are in fact similar to those seen in hypnotic
phenomena (see Bell, Oakley, Halligan, & Decley,
2010). Studies also indicate that hypnotizability is as-
sociated with a tendency to develop dissociative symp-
toms, particularly in the area of sensorimotor function,
and that suggestions in highly hypnotizable people can
replicate dissociative symptoms (Bell et al., 2010).
Interestingly, converging evidence indicates that disso-
ciative “symptoms,” whether simulated through hyp-
nosis or diagnosed clinically, are linked to increased
PFC activation. This implies that interference by the
prefrontal/executive system in voluntary and automat-
ic cognitive processes is a shared neural feature of
both dissociation and hypnosis. However, systematic,
well-controlled, and well-designed experiments inves-
tigating the neurocognitive basis of dissociation and
hypnosis are needed.

The neural basis of conscious vs. unconscious
processes

The evidence described thus far suggests that complex
cognition can proceed in the absence of C and that the
unconscious brain is active, purposeful, and indepen-
dent and can selectively access and activate implicit
goals and motives. However, exactly how unconscious
emotions and evaluations help shape the dynamics of
the neural coalitions that give rise to conscious percep-
tion is still unknown. Studies suggest that subliminal
stimuli produce enough neural activity at a relatively

19

high level of complexity to trigger an appropriate be-
havioral response. But something in this neural activa-
tion is inadequate for conscious experience to arise. So,
what is missing?

One possibility is suggested by experiments that
show that various cognitive tasks that require aware-
ness are accompanied by short-term temporal cor-
relations among distributed populations of neurons
in the thalamocortical system. A coalition of neurons
is a collection of mono- or polysynaptically coupled
forebrain neurons that dynamically assemble over a
fraction of a second to encode a percept, memory, or
thought (Koch, 2004). Coalition members reinforce
each other and suppress competing coalition members.
These competitive interactions can be biased by at-
tention (Koch, 2004). Oscillatory and synchronized
neural firing may play a key role in strengthening one
coalition over others and in determining which per-
cept enters C (Cosmelli et al., 2004; Engle & Singer,
2001; Gross et al., 2004; Koch, 2004; Rodriguez et al.,
1999; Srinivasan, Russell, Edelman, & Tononi, 1999;
Swindale, 2003; Thompson & Varela, 2001; Varela,
Lachaux, Rodriguez, & Martinerie, 2001). When we
become conscious of an event, there is evidence of
synchronized activity between widely separated brain
regions, particularly within the thalamocortical system
(Rodriguez et al., 1999; Srinivasan et al., 1999; Tononi,
2004, 2005). Brief periods of synchronization of oscil-
lating neuronal firing in the gamma range (30-80 Hz)
may be an integrative mechanism that brings together
a widely distributed group of neurons into a coherent
assembly that underlies a cognitive act (Balconi &
Lucchiari, 2008; Engle & Singer, 2001; Gross et al.,
2004; Meador, Ray, Echauz, Loring, & Vachtsevanos,
2002; Melloni et al., 2007; Nakatani, Ito, Nikolaev,
Gong, & van Leeuwen, 2005; Palva, Linkenkaer-Han-
sen, Naatanen, & Palva, 2005; Rodriguez et al., 1999)
and correlates with conscious perception (Doesburg,
Kitajo, & Ward, 2005; Fries, Roelfsema, Engel, Konig,
& Singer, 1997; Fries, Schroeder, Roelfsema, Singer,
& Engel, 2002; Srinivasan et al., 1999).

So, rather than activation of specific brain regions,
conscious perception appears to depend on coordinated
dynamic states of the cortical network and on transient
synchronization of widely distributed neural assem-
blies (Engel, Fries, Konig, Brecht, & Singer, 1999;
Engel & Singer, 2001; Fries et al., 1997, 2002; Lamme,
2006; Melloni et al., 2007; Singer, 2002; Thompson &
Varela, 2001). Some evidence suggests the need for a
critical level of activation and complexity of widely
distributed neuronal assemblies (Greenfield & Collins,
2005) to enable them to be included in the “dominant
focus” of C, where information is integrated into the
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currently dominant pattern of neuronal activity (Kins-
bourne, 1988, 1993, 1997, 1998, 2006).

In general, some (e.g., Greenfield & Collins, 2005;
Singer, 2002) argue for more holistic/global properties
where activation of many neurons are needed for C.
They believe that neurons across the brain synchronize
into coordinated assemblies, and then disband, for each
conscious experience. So, C is generated by a quanti-
tative increase in holistic brain functioning (e.g., the
more neuronal activity the more C) and is not a quali-
tatively distinct property of the brain. Others argue for
more specific local properties of a very specific subset
of neurons interacting in a very specific way (e.g.,
Crick & Koch, 2003; Koch, 2004). They believe that
a unique set of neurons in particular brain regions fire
in a specific manner for each conscious experience. So,
qualitative, not quantitative, differences in neuronal
activity give rise to C. Although this is not a theory, it
implicates specific mechanisms in space or time or in
the brain (e.g., 40-Hz oscillations, temporal synchrony,
the PFC, the claustrum, not V1, etc.) that are testable.
It implies that the neural basis for specific forms of C
perception (e.g., color, motion, faces, familiarity) is
restricted to part of the cerebral cortex; so a particular
region is an essential node for the particular perceptual
trait. However, a combination of both qualitative and
quantitative properties of neural firing may be required
for conscious experience to arise. For a summary of
this debate, see Koch and Greenfield (2007).

Koch (2004; Crick & Koch, 2003) suggests that for
conscious visual perception to emerge, neurons at the
essential areas in the back of the cortex must receive
reciprocal feedback from the planning centers in the
front of the brain. He proposes that unless a visual area
directly projects into the frontal cortex, activity in that
region cannot enter awareness directly, because frontal
activity is needed to help establish the dominant coali-
tion of cortical neurons needed for conscious visual
perception. Sustained spiking activity that circulates
between select neurons in inferotemporal and/or me-
dial temporal cortex and the PFC may constitute the
neural basis for object perception (Quiroga, Mukamel,
Isham, Malach, & Fried, 2008; Quiroga, Reddy, Krei-
man, Koch, & Fried, 2005). The PFC may modulate
the competition between sensory networks in the tem-
poral lobe related to conscious perception (Kreiman,
Fried, & Koch, 2002). Studies implicate the PFC in
top-down control of visual processing in extrastriate
cortex and of perceptual transitions during perceptual
rivalry (Leopold & Logothetis, 1999; Lumer, Friston,
& Rees, 1998). Using ERPs, Del Cul et al. (2007)
found that subliminal processing can occur early on in
the occipito—temporal pathway (<250 ms poststimu-
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lus), but that conscious perception of masked stimuli
corresponds to later activity (~300 ms poststimulus)
in a broadly distributed fronto—parieto—temporal net-
work. They suggest that this late and highly distributed
fronto—parieto—temporal activation may be a marker
of C.

Awareness appears to take place hundreds of mil-
liseconds after stimulus presentation, and after the
cortical processing that determines the significance and
nature of the stimulus (Velmans, 1991). But both con-
scious and unconscious mental processes are thought
to be widespread in, or coextensive with, forebrain
function and thus must represent different functional
states of that same substrate (Kinsbourne, 1998). Un-
conscious processes may reflect the neural network in
its modular state—that is, relatively isolated loops of
action and reaction (Kinsbourne, 1998)—and/or local
coordination of neural activity and propagation along
sensory processing pathways (Dehaene, Changeux,
Naccache, Sackur, & Sergent, 2006). Conscious pro-
cesses may be the same processes but in some form of
global coordination of widely distributed neural activ-
ity by long-distance synchronization (Dehaene et al.,
2006; Kinsbourne, 1988). Unconscious activity may
be mediated by a rapid, feedforward netwave of activ-
ity that can trigger neurons, and ultimately behavior,
but that is not sufficient to establish a robust coalition
for the 500 ms or longer that is necessary for conscious
awareness (Koch, 2004).°

Conclusion

Since a large part of our mental lives occurs outside of
C, with a great deal of it being exceedingly adaptive and
advanced, it impels one to question what function (if
any) does C actually serve. Unconscious processes ap-
pear capable of doing many things previously thought
to require deliberation, intention, and conscious aware-
ness, such as processing complex information and
emotions, goal pursuit, self-regulation, and cognitive
control (Hassin, Uleman, & Bargh, 2005). There have
been significant advances from cognitive, neuroscien-
tific, and social perspectives in the empirical study of
unconscious mental processes (cognitive, emotional,
and motivational), and in understanding their structural
and functional neural correlates. This research reveals
a new vision of the mind and questions traditional con-
cepts of the self, control of action, and free will.

®There has also been some progress in studies on the molecular path-
ways involved in mediating unconscious processes, €.g. exploring the neu-
rochemistry underlying explicit vs. implicit memory (Nissen, Knopman, &
Schacter, 1987; Rammsayer, Rodewald, S., & Groh, 2000).
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It is not known how much control an individual
(i.e., his or her brain) has over the intricate interac-
tion between unconscious and conscious thought, and
how this relates to our concept of free will (Wegner,
2003). We still do not understand exactly how or when
conscious drives suddenly become unconscious (e.g.,
repression), or unconscious drives suddenly become
conscious (e.g., Freudian slips), or how or when people
are able to override hidden urges by force of will (e.g.,
not acting impulsively; Berlin, Rolls, & Kischka, 2004,
2005; Hollander & Berlin, 2008). To better understand
the neural basis of C (Crick & Koch, 2003; Dehaene
et al., 2006; Dennett & Kinsbourne, 1992; Humphrey,
2000; Tononi, 2004, 2005), we need to account for the
complex, high-level dynamics that occur between un-
conscious and conscious thought and the neural mech-
anisms that underlie and distinguish these processes.

Many secrets of the human mind and brain can be
revealed when we look to the “disordered” mind and
brain for answers and integrate this information with
results from animal, single-cell recording, genetic, and
imaging studies. Freud had the foresight to look to the
brain for answers (Figure 2), but his efforts were limit-
ed by the mechanistic understanding and technologies
available at the time. New advances in neuroscience
and technology are now enabling the neurobiology
of the dynamic unconscious that Freud envisioned to
come to fruition (e.g., Berti et al., 2005; de Gelder,
Morris, & Dolan, 2005; Ramachandran, 1996a; Sol-
ms, 1995; Vuilleumier, 2004, 2005; Vuilleumier et al.,
2001, 2003). In the process, a good deal of what Freud
originally put forth based solely on clinical observa-
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Figure 2. Freud’s (1950 [1895]) own sketch of neurons and the flow
of neural energy, illustrating his concept of diversion of neural energy
via a “side-cathexis.” The normal flow of energy (arrow on left labeled

[I3e]

Q'n) is from neuron “a” to “b.” Freud proposed that a side-cathexis of
neuron “o would attract the O m and divert the flow from neuron “b.”
He believed this postsynaptic attraction of energy or side-cathexis was
the neuronal mechanism underlying repression of forbidden wishes in

both waking and dreaming (from McCarley, 1998).
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tions has been revised, refined, and enhanced (Guterl,
2002). But this is to be expected, as the initial insights
of every discipline in its early stages require modifi-
cation over time (Turnbull & Solms, 2007). Only by
studying precisely how the human brain processes
information will we fully comprehend the true nature
of the dynamic unconscious (Tallis, 2002). Devising
novel ways, using modern technology, to empirically
test dynamic unconscious processes such as repres-
sion, suppression, and dissociation will help unveil
their neural basis and ultimately lead to more effective
treatment options for psychiatric patients, completing
the task that Freud began over a century ago.

REFERENCES

Adams, H. E., Wright, L. W. Jr, & Lohr, B. A. (1996). Is ho-
mophobia associated with homosexual arousal? Journal of
Abnormal Psychology, 105 (3): 440—445.

Adolphs, R., Tranel, D., Koenigs, M., & Damasio, A. R. (2005).
Preferring one taste over another without recognizing either.
Nature Neuroscience, 8 (7): 860-861.

Alais, D., & Blake, R. (2004). Binocular Rivalry. Cambridge,
MA: MIT Press.

Allport, A. (1977). On knowing the meaning of words we are
unable to report: The effects of visual masking. In: Attention
and Performance VI, ed. D. S. Dornic, Hillsdale, NJ: Law-
rence Erlbaum Associates, pp. 505-534.

Allport, A., Tipper, S., & Chmiel, N. R. J. (1985). Perceptual
integration and postcategorical filtering. In: Attention and
Performance XI, ed. M. 1. Posner. Hillsdale, NJ: Lawrence
Erlbaum Associates, pp. 107-132.

Alpers, G. W., Ruhleder, M., Walz, N., Miihlberger, A., & Pauli,
P. (2005). Binocular rivalry between emotional and neutral
stimuli: A validation using fear conditioning and EEG. Infer-
national Journal of Psychophysiology, 57 (1): 25-32.

Amaral, D. G., & Price, J. L. (1984). Amygdalo-cortical pro-
jections in the monkey (Macaca fascicularis). Journal of
Comparative Neurology, 230: 465-496.

Amaral, D. G., Price, J. L., Pitkanen, A., & Carmichael, S.
(1992). Anatomical organization of the primate amygdaloid
complex. In: The Amygdala, ed. J. Aggleton. New York;
Wiley-Liss, pp. 1-67.

Anders, S., Birbaumer, N., Sadowski, B., Erb, M., Mader, 1.,
Grodd, W., et al. (2004). Parietal somatosensory association
cortex mediates affective blindsight. Nature Neuroscience,
7 (4): 339-340.

Anders, S., Eippert, F., Wiens, S., Birbaumer, N., Lotze, M., &
Wildgruber, D. (2009). When seeing outweighs feeling: A
role for prefrontal cortex in passive control of negative affect
in blindsight. Brain, 132 (11): 3021-3031.

Anderson, A. K., Christoff, K., Panitz, D., De Rosa, E., &
Gabrieli, J. D. E. (2003). Neural correlates of the automatic
processing of threat facial signals. Journal of Neuroscience,
23:5627-5633.



22

Anderson, J. (1995). Learning and Memory: An Integrated Ap-
proach. New York: Wiley.

Anderson, M. C., & Green, C. (2001). Suppressing unwanted
memories by executive control. Nature, 410 (6826): 366—
369.

Anderson, M. C., Ochsner, K. N., Kuhl, B., Cooper, J., Rob-
ertson, E., Gabrieli, S. W., et al. (2004). Neural systems
underlying the suppression of unwanted memories. Science,
303: 232-235.

Andino, S. L., Menendez, R. G. A., Landis, T., & Pegna, A. J.
(2009). Electrophysiological correlates of affective blind-
sight. Neurolmage, 44 (2): 581-589.

Ansorge, U., Kiss, M., & Eimer, M. (2009). Goal-driven at-
tentional capture by invisible colors: Evidence from event-
related potentials. Psychonomic Bulletin Review, 16 (4):
648-653.

APA (2000). Diagnostic and Statistical Manual of Mental Dis-
orders (4th edition, text revision). Washington, DC: Ameri-
can Psychiatric Association.

Aron, A. R., Schlaghecken, F., Fletcher, P. C., Bullmore, E. T.,
Eimer, M., Barker, R., et al. (2003). Inhibition of subliminal-
ly primed responses is mediated by caudate and thalamus:
Evidence from functional MRI and Huntington’s disease.
Brain, 126: 713-723.

Balconi, M., & Lucchiari, C. (2008). Consciousness and arousal
effects on emotional face processing as revealed by brain
oscillations: A gamma band analysis. International Journal
of Psychophysiology, 67 (1): 41-46.

Balota, D. A. (1983). Automatic semantic activation and epi-
sodic memory encoding. Journal of Verbal Learning and
Verbal Behavior, 22: 88—104.

Band, G. P., & van Boxtel, G. J. (1999). Inhibitory motor con-
trol in stop paradigms: Review and reinterpretation of neural
mechanisms. Acta Psychologica, 101: 179-211.

Bargh, J. A. (1997). The automaticity of everyday life. In: The
Automaticity of Everyday Life: Advances in Social Cogni-
tion, ed. R. S. Wyer, Jr. Hillsdale, NJ: Lawrence Erlbaum
Associates, pp. 1-61.

Bargh, J. A., & Barndollar, K. (1996). Automaticity in action:
The unconscious as repository of chronic goals and motives.
In: The Psychology of Action: Linking Cognition and Mo-
tivation to Behavior, ed. P. M. Gollwitzer & J. Bargh. New
York: Guilford Press, pp. 457-481.

Bargh, J. A., & Chartrand, T. L. (1999). The unbearable auto-
maticity of being. American Psychologist, 54: 462—479.

Bargh, J. A., & Ferguson, M. J. (2000). Beyond behaviorism:
On the automaticity of higher mental processes. Psychologi-
cal Bulletin, 126 (6): 925-945.

Bechara, A., Tranel, D., Damasio, H., & Damasio, A. (1996).
Failure to respond autonomically to anticipated future out-
comes following damage to prefrontal cortex. Cerebral Cor-
tex, 6: 215-225.

Beck, J. M., Ma, W. J.,, Kiani, R., Hanks, T., Churchland,
A. K., Roitman, J., et al. (2008). Probabilistic population
codes for Bayesian decision making. Neuron, 60: 1142—
1152.

Bell, V., Oakley, D. A., Halligan, P. W., & Deecley, Q. (2011).
Dissociation in hysteria and hypnosis: Evidence from cogni-

Heather A. Berlin

tive neuroscience. Journal of Neurology, Neurosurgery &
Psychiatry, 82 (3): 332-339.

Berlin, H. A., & Koch, C. (2009). Neuroscience meets psycho-
analysis. Scientific American Mind, pp. 16—19.

Berlin, H. A., Rolls, E. T., & Iversen, S. D. (2005). Borderline
personality disorder, impulsivity, and the orbitofrontal cor-
tex. American Journal of Psychiatry, 162 (12): 2360-2373.

Berlin, H. A., Rolls, E. T., & Kischka, U. (2004). Impulsiv-
ity, time perception, emotion, and reinforcement sensitiv-
ity in patients with orbitofrontal cortex lesions. Brain, 127:
1108-1126.

Berman, R. A., & Wurtz, R. H. (2010). Functional identification
of a pulvinar path from superior colliculus to cortical arca
MT. Journal of Neuroscience, 30: 6342—6354.

Berti, A., Bottini, G., Gandola, M., Pia, L., Smania, N., Strac-
ciari, A., et al. (2005). Shared cortical anatomy for motor
awareness and motor control. Science, 309: 488-491.

Bilder, R. M., & LeFever, F. F. (Eds.) (1998). Neuroscience of
the mind on the centennial of Freud’s project for a scientific
psychology. Annals of the New York Academy of Sciences,
843: 1-185.

Birnbaum, M. H., & Thomann, K. (1996). Visual function in
multiple personality disorder. Journal of the American Op-
tometric Association, 67: 327-334.

Bisiach, E., & Geminiani, G. (1991). Anosognosia related to
hemiplegia and hemianopia. In: Awareness of Deficit after
Brain Injury: Clinical and Theoretical Issues, ed. Prigatano,
G. P. & Schacter, D. L., Oxford: Oxford University Press,
pp- 17-39.

Blake, R., & Logothetis, N. K. (2002).Visual competition. Na-
ture Reviews Neuroscience, 3 (1): 13-21.

Breitmeyer, B. G., & Ogmen, H. (2007). Visual masking. Schol-
arpedia, 2 (7): 3330.

Bremner, J. D., Vythilingam, M., Vermetten, E., Southwick, S.
M., McGlashan, T., Nazeer, A., et al. (2003). MRI and PET
study of deficits in hippocampal structure and function in
women with childhood sexual abuse and posttraumatic stress
disorder. American Journal of Psychiatry, 160: 924-932.

Brenner, C. (1982). The Mind in Conflict. Madison, CT: Inter-
national Universities Press.

Bunce, S. C., Bernat, E., Wong, P. S., & Shevrin, H. (1999).
Further evidence for unconscious learning: Preliminary sup-
port for the conditioning of facial EMG to subliminal stimu-
li. Journal of Psychiatric Research, 33: 341-347.

Calvo, M. G., & Eysenck, M. W. (2000). Early vigilance and
late avoidance of threat processing: Repressive coping ver-
sus low/high anxiety. Cognition and Emotion, 14: 763-787.

Canli, T., Sivers, H., Whitfield, S. L., Gotlib, I. H., & Gabrieli,
J. D. (2002). Amygdala response to happy faces as a func-
tion of extraversion. Science, 296: 2191.

Cappelletti, M., & Cipolotti, L. (2006). Unconscious processing
of Arabic numerals in unilateral neglect. Neuropsychologia,
44:1999-2006.

Carr, T. H., McCauley, C., Sperber, R. D., & Parmelee, C. M.
(1982). Words, pictures, and priming: On semantic activa-
tion, conscious identification, and the automaticity of infor-
mation processing. Journal of Experimental Psychology:
Human Perception and Performance, 8: 757-777.



The Neural Basis of the Dynamic Unconscious

Castiello, U., Paulignan, Y., & Jeannerod, M. (1991). Temporal
dissociation of motor responses and subjective awareness. A
study in normal subjects. Brain, 114: 2639-2655.

Chalmers, D. (1996). The Conscious Mind: In Search of a Fun-
damental Theory. Oxford: Oxford University Press.

Chambers, R. A., Bremner, J. D., Moghaddam, B., Southwick,
S. M., Charney, D. S., & Krystal, J. H. (1999). Glutamate
and post-traumatic stress disorder: Toward a psychobiology
of dissociation. Seminars in Clinical Neuropsychiatry, 4:
274-281.

Coons, P. M., Milstein, V., & Marley, C. (1982). EEG studies of
two multiple personalities and a control. Archives of General
Psychiatry, 39: 823-825.

Cosmelli, D., David, O., Lachaux, J. P., Martinerie, J., Garnero,
L., Renault, B., et al. (2004). Waves of consciousness: On-
going cortical patterns during binocular rivalry. Neurolm-
age, 23 (1): 128-140.

Cowey, A., & Stoerig, P. (1991). The neurobiology of blind-
sight. Trends in Neuroscience, 14 (4): 140-145.

Craig, A. D. (2002). How do you feel? Interoception: The sense
of the physiological condition of the body. Nature Reviews.
Neuroscience, 3 (8): 655—666.

Craig, A. D. (2009). How do you feel—now? The anterior in-
sula and human awareness. Nature Reviews. Neuroscience,
10: 59-70.

Crick, F., & Koch, C. (2003). A framework for consciousness.
Nature Neuroscience, 6 (2): 119—126.

Custers, R., & Aarts, H. (2010). The unconscious will: How the
pursuit of goals operates outside of conscious awareness.
Science, 329 (5987): 47-50.

Damasio, A. R. (1994). Descartes’ Error: Emotion, Reason and
the Human Brain. New York: Grosset/Putnam.

Damasio, A. R. (1996). The somatic marker hypothesis and the
possible functions of the prefrontal cortex. Philosophical
Transaction of the Royal Society B: Biological Sciences, 351
(1346): 1413-1420.

Damasio, A. R. (1999). The Feeling of What Happens: Body
and Emotion in the Making of Consciousness. New York:
Harcourt Brace.

Davis, M., & Whalen, P. J. (2001). The amygdala: Vigilance
and emotion. Molecular Psychiatry, 6: 13-34.

de Gelder, B., de Haan, E. H. F., & Heywood, C. A. (2001b).
Out of Mind: Varieties of Unconscious Processes. Oxford:
Oxford University Press.

de Gelder, B., & Hadjikhani, N. (2006). Non-conscious rec-
ognition of emotional body language. NeuroReport, 17 (6):
583-586.

de Gelder, B., Morris, J. S., & Dolan, R. J. (2005). Unconscious
fear influences emotional awareness of faces and voices.
Proceedings of the National Academy of Sciences USA, 102:
18682-18687.

de Gelder, B., Pourtois, G., van Raamsdonk, M., Vroomen, J.,
& Weiskrantz, L. (2001a). Unseen stimuli modulate con-
scious visual experience: Evidence from interhemispheric
summation. NeuroReport, 12 (2): 385-391.

de Gelder, B., Pourtois, G., & Weiskrantz, L. (2002). Fear
recognition in the voice is modulated by unconsciously rec-
ognized facial expressions but not unconsciously recognized

23

affective pictures. Proceedings of the National Academy of
Sciences USA, 99 (6): 4121-4126.

de Gelder, B., Vroomen, J., Pourtois, G., & Weiskrantz, L.
(1999). Non-conscious recognition of affect in the absence
of striate cortex. NeuroReport, 10 (18): 3759-3763.

de Gelder, B., Vroomen, J., Pourtois, G., & Weiskrantz, L.
(2000). Affective blindsight: Are we blindly led by emo-
tions? Response to Heywood and Kentridge. Trends in Cog-
nitive Science, 4 (4): 126-127.

Dehaene, S., Artiges, E., Naccache, L., Martelli, C., Viard,
A., Schiirhoff, F., et al. (2003). Conscious and subliminal
conflicts in normal subjects and patients with schizophrenia:
The role of the anterior cingulate. Proceedings of the Na-
tional Academy of Sciences USA, 100 (23): 13722-13727.

Dehaene, S., Changeux, J. P., Naccache, L., Sackur, J., & Ser-
gent, C. (2006). Conscious, preconscious, and subliminal
processing: A testable taxonomy. Trends in Cognitive Sci-
ences, 10: 204-211.

Dehaene, S., Jobert, A., Naccache, L., Ciuciu, P., Poline, J. B.,
Le Bihan, D., et al. (2004). Letter binding and invariant
recognition of masked words: Behavioral and neuroimaging
evidence. Psychological Sciences, 15: 307-313.

Dehaene, S., Naccache, L., Cohen, L., Le Bihan, D., Mangin, J.
F., Poline, J. B, et al. (2001). Cerebral mechanisms of word
masking and unconscious repetition priming. Nature Neuro-
science, 4: 752-758.

Dehaene, S., Naccache, L., Le Clec, H. G., Koechlin, E., Muel-
ler, M,. Dehaene-Lambertz, G., et al. (1998). Imaging un-
conscious semantic priming. Nature, 395: 597-600.

Del Cul, A., Baillet, S., & Dehaene, S. (2007). Brain dynamics
underlying the nonlinear threshold for access to conscious-
ness. PLoS Biol, 5 (10): e260.

Dennett, D., & Kinsbourne, M. (1992). Time and the observer:
The where and when of consciousness in the brain. Behav-
ioral and Brain Sciences, 15: 183-247.

Depue, B. E., Curran, T., & Banich, M. T. (2007). Prefrontal
regions orchestrate suppression of emotional memories via a
two-phase process. Science, 317 (5835): 215-219.

Diamond, 1. T., & Hall, W. C. (1969). Evolution of neocortex.
Science, 164: 251-262.

Dijksterhuis, A., Bos, M. W., Nordgren, L. F., & van Baaren,
R. B. (2006). On making the right choice: The deliberation-
without-attention effect. Science, 311 (5763): 1005-1007.

Dijksterhuis, A., & Nordgren, L. F. (2006). A theory of uncon-
scious thought. Perspectives on Psychological science, 1:
95-109.

Dimberg, U., Thunberg, M., & Elmehed, K. (2000). Uncon-
scious facial reaction to emotional facial expressions. Psy-
chological Science, 11 (1): 86—89.

Dixon, N. F. (1971). Subliminal Perception: The Nature of a
Controversy. London: McGraw-Hill.

Doesburg, S., Kitajo, K., & Ward, L. (2005). Increased gamma-
band synchrony precedes switching of conscious perceptual
objects in binocular rivalry. NeuroReport, 16: 1139-1142.

Dorahy, M. J. (2001). Dissociative identity disorder and mem-
ory dysfunction: The current state of experimental research
and its future directions. Current Psychiatry Report, 21:
771-795.



24

Ehling, T., Nijenhuis, E. R., & Krikke, A. P. (2008). Volume
of discrete brain structures in complex dissociative disor-
ders: Preliminary findings. Progress in Brain Research, 167:
307-310.

Eimer, M. (1999). Facilitatory and inhibitory effects of masked
prime stimuli on motor activation and behavioural perfor-
mance. Acta Psychologia, 101 (2-3): 293-313.

Eimer, M., & Schlaghecken, F. (2002). Links between con-
scious awareness and response inhibition: Evidence from
masked priming. Psychonomic Bulletin & Review, 9 (3):
514-520.

Eimer, M., & Schlaghecken, F. (2003). Response facilitation
and inhibition in subliminal priming. Biological Psychology,
64 (1-2): 7-26.

Ekstrom, S. R. (2004). The mind beyond our immediate
awareness: Freudian, Jungian, and cognitive models of the
unconscious. Journal of Analytical Psychology, 49 (5): 657—
682.

Ellenberger, H. F. (1970). The Discovery of the Unconscious:
The History and Evolution of Dynamic Psychiatry. New
York: Basic Books.

Engel, A., Fries, P., Konig, P., Brecht, M., & Singer, W. (1999).
Temporal binding, binocular rivalry, and consciousness.
Consciousness and Cognition, 8: 128—151.

Engel, A. K., & Singer, W. (2001). Temporal binding and the
neural correlates of sensory awareness. Trends in Cognitive
Science, 5 (1): 16-25.

Erdelyi, M. H. (1985). Psychoanalysis: Freuds Cognitive Psy-
chology. New York: W. H. Freeman.

Erdelyi, M. H. (2001). Defense processes can be conscious or
unconscious. American Psychologist, 56 (9): 761-762.

Eriksen, C. W. (1960). Discrimination and learning without
awareness: A methodological survey and evaluation. Psy-
chological Review, 67: 279-300.

Esteves, F., Parra, C., Dimberg, U., & Ohman, A. (1994). Non-
conscious associative learning: Pavlovian conditioning of
skin conductance responses to masked fear-relevant stimuli.
Psychophysiology, 31: 375-385.

Etkin, A., Klemenhagen, K. C., Dudman, J. T., Rogan, M. T.,
Hen, R., Kandel, E. R., et al. (2004). Individual differences
in trait anxiety predict the response of the basolateral amyg-
dala to unconsciously processed fearful faces. Neuron, 44:
1043-1055.

Ferguson, M. J., & Bargh, J. A. (2004). How social perception
can automatically influence behavior. Trends in Cognitive
Science, 8 (1): 33-39.

Forrest, K. A. (2001). Toward an etiology of dissociative iden-
tity disorder: A neurodevelopmental approach, Conscious-
ness and Cognition, 10: 259-293.

Fotopoulou, A., Pernigo, S., Maeda, R., Rudd, A., & Kopel-
man, M. A. (2010). Implicit awareness in anosognosia for
hemiplegia: Unconscious interference without conscious re-
representation. Brain, 133 (12): 3564-3577.

Fotopolou, A., Rudd, A., Holmes, P., & Kopelman, M. (2009).
Self-observation reinstates motor awareness in anosognosia
for hemiplegia. Neuropsychologia, 47: 1256—1260.

Fotopoulou, A., Tsakiris, M., Haggard, P., Vagopoulou, A.,
Rudd, A., & Kopelman, M. (2008). The role of motor inten-

Heather A. Berlin

tion in motor awareness: An experimental study on anosog-
nosia for hemiplegia. Brain, 131: 3432-3442.

Fowler, C. A., Wolford, G., Slade, R., & Tassinary, L. (1981).
Lexical access with and without awareness. Journal of Ex-
perimental Psychology: General, 110: 341-362.

Freud, S. (1892-93). A case of successful treatment by hypno-
tism. Standard Edition, 1: 117-128.

Freud, S. (1895) (with Breuer, J.). Studies on Hysteria. Stan-
dard Edition, 2: 1-319.

Freud, S. (1915). Repression. Standard Edition, 14: 214-243.

Freud, S. (1933). New Introductory Lectures on Psycho-Analy-
sis. Standard Edition, 22: 3—111.

Freud, S. (1950 [1895]). Project for a scientific psychology.
Standard Edition, 1: 294-397.

Fries, P., Roelfsema, P., Engel, A., Konig, P., & Singer, W.
(1997). Synchronization of oscillatory responses in visual
cortex correlates with perception in interocular rivalry. Pro-
ceedings of the National Academy of Sciences USA, 94:
12699-12704.

Fries, P., Schroeder, J., Roelfsema, P., Singer, W., & Engel,
A. (2002). Oscillatory neuronal synchronization in primary
visual cortex as a correlate of stimulus selection. Journal of
Neuroscience, 22: 3739-3754.

Furnham, A., Petrides, K. V., Sisterson, G., & Baluch, B. (2003).
Repressive coping style and positive self-presentation. Brit-
ish Journal of Health Psychology, 8 (2): 223-249.

Gaillard, R., Cohen, L., Adam, C., Clemenceau, S., Hasboun,
D., Baulac, M., et al. (2007). Subliminal words durably af-
fect neuronal activity. NeuroReport, 18 (15): 1527-1531.

Gazzaniga, M. S. (1995). Principles of human brain organiza-
tion derived from split-brain studies. Neuron, 14: 217-228.

Goebel, R., Muckli, L., Zanella, F. E., Singer, W., & Stoerig,
P. (2001). Sustained extrastriate cortical activation without
visual awareness revealed by fMRI studies of hemianopic
patients. Vision Research, 41: 1459—-1474.

Greenfield, S. A., & Collins, T. F. (2005). A neuroscientific ap-
proach to consciousness. Progress in Brain Research, 150:
11-23.

Greenwald, A. G. (1992). New Look 3: Reclaiming uncon-
scious cognition. American Psychologist, 47: 766—779.

Gross, J., Schmitz, 1., Schnitzler, K., Kessler, K., Shapiro, B.,
Hommel, A., et al. (2004). Modulation of long-range neural
synchrony reflects temporal limitations of visual attention in
humans. Proceedings of the National Academy of Sciences
US4, 101: 13050-13055.

Guralnik, O., Giesbrecht, T., Knutelska, M., Sirroff, B., &
Simeon, D. (2007). Cognitive functioning in depersonaliza-
tion disorder. Journal of Nervous and Mental Disease, 195:
983-988.

Guralnik, O., Schmeidler, J., & Simeon, D. (2000). Feeling
unreal: Cognitive processes in depersonalization. American
Journal of Psychiatry, 157: 103—109.

Guterl, F. (2002). What Freud got right. Newsweek, 11 Novem-
ber, pp. 62—-63.

Halgren, E., Walter, R. D., Cherlow, D. G., & Crandall, P. H.
(1978). Mental phenomena evoked by electrical stimulation
of the human hippocampal formation and amygdala. Brain,
101: 83-117



The Neural Basis of the Dynamic Unconscious

Hamm, A. O., Weike, A. L., Schupp, H. T., Treig, T., Dressel,
A., Kessler, C. (2003). Affective blindsight: Intact fear con-
ditioning to a visual cue in a cortically blind patient. Brain,
126 (2): 267-275.

Hariri, A. R., Mattay, V. S., Tessitore, A., Fera, F., & Wein-
berger, D. R. (2003). Neocortical modulation of the amyg-
dale response to fearful stimuli. Biological Psychiatry, 53:
494-501.

Harmer, C. J., Hill, S. A., Taylor, M. J., Cowen, P. J., & Good-
win, G. M. (2003). Toward a neuropsychological theory of
antidepressant drug action: Increase in positive emotional
bias after potentiation of norepinephrine activity. American
Journal of Psychiatry, 160: 990-992.

Harmer, C. J., Shelley, N. C., Cowen, P. J., & Goodwin, G. M.
(2004). Increased positive versus negative affective percep-
tion and memory in healthy volunteers following selective
serotonin and norepinephrine reuptake inhibition. American
Journal of Psychiatry, 161: 1256—-1263.

Hassin, R. R., Ferguson, M. J., Shidlovski, D., & Gross, T.
(2007). Subliminal exposure to national flags affects politi-
cal thought and behavior. Proceedings of the National Acad-
emy of Sciences USA, 104 (50): 19757-19761.

Hassin, R. R., Uleman, J. S., & Bargh, J. A. (2005). The New
Unconscious. New York: Oxford University Press.

Hermans, E. J., Putman, P., Baas, J. M., Koppeschaar, H. P., &
van Honk, J. (2006). A single administration of testosterone
reduces fear-potentiated startle in humans. Biological Psy-
chiatry, 59: 872-874.

Holender, D. (1986). Semantic activation without conscious
identification in dichotic listening, parafoveal vision and vi-
sual masking: A survey and appraisal. Behavioral and Brain
Sciences, 9: 1-23.

Hollander, E., & Berlin, H. A. (2008). Neuropsychiatric aspects
of aggression and impulse-control disorders. In: The Ameri-
can Psychiatric Publishing Textbook of Neuropsychiatry and
Behavioral Neurosciences (5th edition), ed. S. C. Yudofsky
& R. E. Hales. Washington, DC: American Psychiatric Pub-
lishing, pp. 535-565.

Horowitz, M. J. (1988). Psychodynamics and Cognition. Chi-
cago, IL: University of Chicago Press.

Hughes, J. R., Kuhlman, D. T., Fichtner, C. G., & Gruenfeld, M.
J. (1990). Brain mapping in a case of multiple personality.
Cognition & Emotion, 21: 200-209.

Humphrey, N. (2000). How to solve the mind-body problem.
Journal of Consciousness Studies, 7: 5-20.

Jackson, D. C., Mueller, C. J., Dolski, 1., Dalton, K. M.,
Nitschke, J. B., Urry, H. L., et al. (2003). Now you feel
it, now you don’t: Frontal brain electrical asymmetry and
individual differences in emotion regulation. Psychological
Science, 14: 612-617.

James, W. (1890). The Principles of Psychology. New York:
Henry Holt and Co.

Jensen, M. R. (1987). Psychobiological factors predicting the
course of breast cancer. Journal of Personality, 55: 317—
342.

Jiang, Y., Costello, P., Fang, F., Huang, M., & He, S. (2006).
A gender- and sexual orientation-dependent spatial at-
tentional effect of invisible images. Proceedings of the

25

National Academy of Sciences USA, 103 (45): 17048-
17052.

Jiang, Y., & He, S. (2006). Cortical responses to invisible faces:
Dissociating subsystems for facial-information processing,
Current Biology, 16: 2023-2029.

Johnson, M. H. (2005). Subcortical face processing, Nature
Reviews. Neuroscience, 6: 766—774.

Jolij, J., & Lamme, V. A. (2005). Repression of unconscious
information by conscious processing: Evidence from affec-
tive blindsight induced by transcranial magnetic stimula-
tion, Proceedings of the National Academy USA, 102(30):
10747-10751.

Kaplan-Solms, K., & Solms, M. (2000). Clinical Studies in
Neuro-Psychoanalysis: Introduction to a Depth Neuropsy-
chology. London: Karnac.

Kiefer, M., & Spitzer, M. (2000). Time course of conscious and
unconscious semantic brain activation. NeuroReport, 11:
2401-2407.

Kihlstrom, J. F. (1987). The cognitive unconscious. Science,
237: 1145-1152.

Kihlstrom, J. F. (1990). The psychological unconscious. In:
Handbook of Personality: Theory and Research, ed. L. Per-
vin. New York: Guilford Press, pp. 445-464.

Kihlstrom, J. F. (1994). Psychodynamics and social cognition:
Notes on the fusion of psychoanalysis and psychology. Jour-
nal of Personality, 62: 681-696.

Kihlstrom, J. F. (1999). The psychological unconscious. In:
Handbook of Personality (2nd edition), ed. L. R. Pervin, &
O. John. New York: Guilford Press, pp. 424—442.

Kihlstrom, J. F. (2002). No need for repression. Trends in Cog-
nitive Science, 6 (12): 502.

Kihlstrom, J. F. (2005). Dissociative disorders. Annual Review
of Clinical Psychology, 1: 227-253.

Kim, C. Y., & Blake, R. (2005). Psychophysical magic: Render-
ing the visible “invisible.” Trends in Cognitive Science, 9
(8): 381-388.

Kinsbourne, M. (1988). Integrated cortical field model of con-
sciousness. In: The Concept of Consciousness in Contempo-
rary Science. Oxford: Oxford University Press.

Kinsbourne, M. (1993). Integrated cortical field model of con-
sciousness. Ciba Foundation Symposium, 174: 43-50.

Kinsbourne, M. (1997). What qualifies a representation for a
role in consciousness? In: Scientific Approaches to Con-
sciousness, Hillsdale, NJ: Lawrence Erlbaum Associates,
pp- 335-356.

Kinsbourne, M. (1998). Taking the Project seriously: The un-
conscious in neuroscience perspective. Annals of New York
Academy of Sciences, 843: 111-115.

Kinsbourne, M. (2006). From unilateral neglect to the brain
basis of consciousness. Cortex, 42 (6): 869-874.

Kiss, M., & Eimer, M. (2008). ERPs reveal subliminal process-
ing of fearful faces. Psychophysiology, 45 (2): 318-326.
Knowlton, B., Mangels, J., & Squire, L. R. (1996). A neostria-
tal habit learning system in humans. Science, 273: 1399—

1402.

Knowlton, B., Squire, L. R., & Gluck, M. (1994). Probabilistic
classification learning in amnesia. Learning and Memory, 1:
106-120.



26

Koch, C. (2004). The Quest for Consciousness: A Neurobio-
logical Approach. Englewood, CO: Roberts & Company.
Koch, C. (2008). Consciousness redux: Rendering the visible

invisible. Scientific American Mind, 19: 18-19.

Koch, C., & Greenfield, S. (2007). How does consciousness
happen? Scientific American, 297 (4): 76-83.

Konishi, S., Nakajima, K., Uchida, I., Sekihara, K., & Miyas-
hita, Y. (1998). No-go dominant brain activity in human
inferior prefrontal cortex revealed by functional magnetic
resonance imaging. European Journal of Neuroscience, 10:
1209-1213.

Kouider, S., & Dehaene, S. (2007). Levels of processing dur-
ing non-conscious perception: A critical review of visual
masking. Philosophical Transactions of the Royal Society B:
Biological Sciences, 362 (1481): 857-875.

Kreiman, G., Fried, I., & Koch, C. (2002). Single-neuron cor-
relates of subjective vision in the human medial temporal
lobe. Proceedings of the National Academy of Science USA,
99 (12): 8378-8383.

Krystal, J. H., Bremner, D. J., Southwick, S. M., & Charney, D.
S. (1998). The emerging neurobiology of dissociation: Im-
plications for treatment of posttraumatic stress disorder. In:
Trauma, Memory & Dissociation, ed. J. D. Bremner, & C. R.
Marmar. Washington, DC: American Psychiatric Publishing,
pp- 321-363.

Krystal, J. H., Karper, L. P., Seibyl, J. P., Freeman, G. K.,
Delaney, R., Bremner, J. D., et al. (1994). Subanesthetic ef-
fects of the noncompetitive NMDA antagonist, ketamine, in
humans: Psychotomimetic, perceptual, cognitive, and neu-
roendocrine responses. Archives in General Psychiatry, 51:
199-214.

Lamme, V. (2006). Towards a true neural stance on conscious-
ness. Trends in Cognitive Science, 10: 494-501.

Lang, P. J., Bradley, M. M., Fitzsimmons, J. R., Cuthbert, B. N.,
Scott, J. D., Moulder, B., et al. (1998). Emotional arousal
and activation of the visual cortex: An fMRI analysis, Psy-
chophysiology, 35: 199-210.

Larmore, K., Ludwig, A. M., & Cain, R. L. (1977). Multiple
personality—an objective case study. British Journal of
Psychiatry, 131: 35-40.

Laureys, S. (2005). The neural correlate of (un)awareness: Les-
sons from the vegetative state. Trends in Cognitive Science,
9 (12): 556-559.

Laureys, S., Faymonville, M. E., Luxen, A., Lamy, M., Franck,
G., & Magquet, P. (2000). Restoration of thalamocortical
connectivity after recovery from persistent vegetative state.
Lancet Neurology, 355: 1790-1791.

Laureys, S., Goldman, S., Phillips, C., Van Bogaert, P., Aerts,
J., Luxen, A., et al. (1999). Impaired effective cortical con-
nectivity in vegetative state: Preliminary investigation using
PET. Neurolmage, 9: 377-382.

Laureys, S., Lemaire, C., Maquet, P., Phillips, C., & Franck,
G. (1999). Cerebral metabolism during vegetative state and
after recovery to consciousness. Journal of Neurology, Neu-
rosurgery & Psychiatry, 67: 121.

Laureys, S., Owen, A. M., & Schiff, N. D. (2004). Brain func-
tion in coma, vegetative state, and related disorders. Lancet
Neurology, 3 (9): 537-546.

Heather A. Berlin

LeDoux, J. (1998a). The Emotional Brain: The Mysterious Un-
derpinnings of Emotional Life. New York: Touchstone.

LeDoux, J. (1998b). Fear and the brain: Where have we been,
and where are we going? Biological Psychiatry, 44: 1229—
1238.

LeDoux, J. (2000). Emotion circuits in the brain. Annual Re-
view of Neuroscience, 23: 155—184.

Leopold, D. A., & Logothetis, N. K. (1999). Multistable phe-
nomena: Changing views in perception. Trends in Cognitive
Sciences, 3: 254-264.

Libet, B. (1966). Brain stimulation and the threshold of con-
scious experience. In: Brain and Conscious Experience, ed.
J. C. Eccles. New York: Springer-Verlag.

Libet, B. (1973). Electrical stimulation of cortex in human
subjects and conscious sensory aspects. In: Handbook of
sensory physiology, ed. A. Iggo. New York: Springer-Verlag,
pp- 743-790.

Libet, B. (1978). Neuronal vs. subjective timing for a conscious
sensory experience. In: Cerebral Correlates of Conscious
Experience, ed. P. A. Buser & A. Rougeul-Buser. Amster-
dam: Elsevier, pp. 367-375.

Libet, B. (1985). Unconscious cerebral initiative and the role
of conscious will in voluntary action. Behavioral and Brain
Sciences, 8: 529-566.

Libet, B., Alberts, W. W., Wright, E. W., Delattre, L. D., Levin,
G., & Feinstein, B. (1964). Production of threshold levels
of conscious sensation by electrical stimulation of human
somatosensory cortex. Journal of Neurophysiology, 27:
546-578.

Libet, B., Gleason, C. A., Wright, E. W., & Pearl, D. K.
(1983). Time of conscious intention to act in relation to
onset of cerebral activity (readiness-potential). The uncon-
scious initiation of a freely voluntary act. Brain, 106: 623—
642.

Liddle, P. F., Kiehl, K. A., & Smith, A. M. (2001). Event-related
fMRI study of response inhibition. Human Brain Mapping,
12: 100-109.

Linke, R., De Lima, A. D., Schwegler, H., & Pape, H. C. (1999).
Direct synaptic connections of axons from superior collicu-
lus with identified thalamo-amygdaloid projection neurons
in the rat: Possible substrates of a subcortical visual pathway
to the amygdala. Journal of Comparative Neurology, 403:
158-170.

Ludwig, A. M., Brandsma, J. M., Wilbur, C. B., Bendfeldt, F.,
& Jameson, D. H. (1972). The objective study of a multiple
personality: Or, are four heads better than one? Archives in
General Psychiatry, 26: 298-310.

Lumer, E. D, Friston, K. J., & Rees, G. (1998). Neural corre-
lates of perceptual rivalry in the human brain. Science, 280:
1930-1934.

Lyon, D. C., Nassi, J. J., & Callaway, E. M. (2010). A disynaptic
relay from superior colliculus to dorsal stream visual cortex
in macaque monkey. Neuron, 65: 270-279.

Macmillan, M. B. (1996). Freud Evaluated: The Completed
Arc. Cambridge, MA: MIT Press.

Macknik, S., & Livingstone, M. (1998). Neuronal correlates of
visibility in the primate visual system. Nature Neuroscience,
1 (2): 144-149.



The Neural Basis of the Dynamic Unconscious

Marcel, A. J. (1974). Perception with and without Awareness.
Paper presented at the meeting of the Experimental Psychol-
ogy Society, Stirling, Scotland.

Marcel, A. J. (1980). Conscious and preconscious recognition
of polysemous words: Locating the selective effects of prior
verbal context. In: Attention and Performance VIII, ed. R. S.
Nickerson. Hillsdale, NJ: Erlbaum, pp. 435-457.

Marcel, A. J. (1983). Conscious and unconscious perception:
Experiments on visual masking and word recognition. Cog-
nitive Psychology, 15: 197-237.

Marcel, A. J., Tegner, R., & Nimmo-Smith, I. (2004). Anosog-
nosia for plegia: Specificity, extension, partiality and dis-
unity of bodily unawareness. Cortex, 40: 19-40.

Marshall, J. C., & Halligan, P. W. (1988). Blindsight and insight
in visuospatial neglect. Nature, 336: 766—767.

Mathew, R. J., Jack, R. A., & West, W. S. (1985). Regional
cerebral blood flow in a patient with multiple personality.
American Journal of Psychiatry, 142: 504-505.

McCarley, R. W. (1998). Dreams: Disguise of forbidden
wishes or transparent reflections of a distinct brain state?
Annals of the New York Academy of Sciences, 843: 116—
133.

McCauley, C., Parmelee, C. M., Sperber, R. D., & Carr, T. H.
. (1980). Early extraction of meaning from pictures and its
relation to conscious identification. Journal of Experimen-
tal Psychology: Human Perception and Performance, 6:
265-276.

McCormick, P. A. (1997). Orienting attention without aware-
ness. Journal of Experimental Psychology: Human Percep-
tion and Performance, 23: 168—180.

Meador, K., Ray, P., Echauz, J., Loring, D., & Vachtsevanos,
G. (2002). Gamma coherence and conscious perception.
Neurology, 59: 847-854.

Medford, N., Brierley, B., Brammer, M., Bullmore, E. T., Da-
vid, A. S., & Phillips, M. L. (2006). Emotional memory in
depersonalization disorder: A functional MRI study. Psy-
chiatry Research, 148: 93—102.

Melloni, L., Molina, C., Pena, M., Torres, D., Singer, W., & Ro-
driguez, E. (2007). Synchronization of neural activity across
cortical areas correlates with conscious perception. Journal
of Neuroscience, 27 (11): 2858-2865.

Menon, V., Adleman, N. E., White, C. D., Glover, G. H., &
Reiss, A. L. (2001). Error-related brain activation during a
Go/NoGo response inhibition task. Human Brain Mapping,
12: 131-143.

Merikle, P. M., Joordens, S., & Stolz, J. (1995). Measuring the
relative magnitude of unconscious influences. Conscious-
ness and Cognition, 4: 422-439.

Mesulam, M. M. (1981). Dissociative states with abnormal
temporal lobe EEG: Multiple personality and the illusion of
possession. Archives of Neurology, 38: 176—181.

Miller, S. D., & Triggiano, P. J. (1992). The psychophysiologi-
cal investigation of multiple personality disorder: Review
and update. American Journal of Clinical Hypnotherapy,
35:47-61.

Montagne, B., Sierra, M., Medford, N., Hunter, E., Baker,
D., Kessels, R. P, et al. (2007). Emotional memory and
perception of emotional faces in patients suffering from

27

depersonalization disorder. British Journal of Psychology,
98: 517-527.

Morris, J. S., Friston, K. J., & Dolan, R. J. (1997). Neural re-
sponses to salient visual stimuli. Proceedings of the Royal
Society B: Biological Sciences, 264: 769-775.

Morris, J. S., Buchel, C., & Dolan, R. J. (2001). Parallel neu-
ral responses in amygdala subregions and sensory cortex
during implicit fear conditioning, Neurolmage, 13: 1044—
1052.

Morris, J. S., de Gelder, B., Weiskrantz, L., & Dolan, R. (2001).
Differential extrageniculostriate and amygdala responses to
the presentation of emotional faces in a cortically blind field.
Brain, 124 (6): 1241-1252.

Morris, J. S., Ohman, A., & Dolan, R. J. (1998). Conscious and
unconscious emotional learning in the human amygdala.
Nature, 393: 467-470.

Morris, J. S., Ohman, A., & Dolan, R. J. (1999). A subcor-
tical pathway to the right amygdala mediating “unseen”
fear. Proceedings of the National Academy USA, 96: 1680—
1685.

Moss, A. D., & Turnbull, O. H. (1996). Hatred of the hemipa-
retic limbs (misoplegia) in a 10 year old child. Journal of
Neurology Neurosurgery and Psychiatry, 61: 210-211.

Murphy, S., Monahan, J., & Zajonc, B. (1995). Additivity of
nonconscious affect: Combined effects of priming and ex-
posure. Journal of Personality & Social Psychology, 69 (4):
589-602.

Murphy, S., & Zajonc, R. (1993). Affect, cognition, and aware-
ness: Affective priming with optimal and suboptimal stimu-
lus exposures. Journal of Personality & Social Psychology,
64 (5): 723-739.

Naccache, L, Gaillard, R., Adam, C., Hasboun, D., Clemenceau,
S., Baulac, M., et al. (2005). A direct intracranial record of
emotions evoked by subliminal words. Proceedings of the
National Academy USA, 102: 7713-7717.

Nakamura, K., Dehaene, S., Jobert, A., Le Bihan, D., & Kouid-
er, S. (2005). Subliminal convergence of Kanji and Kana
words: Further evidence for functional parcellation of the
posterior temporal cortex in visual word perception. Journal
of Cognitive Neuroscience, 17: 954-968.

Nakamura, K., Dehaene, S., Jobert, A., Le Bihan, D., & Kouid-
er, S. (2007). Task-specific change of unconscious neural
priming in the cerebral language network. Proceedings of
the National Academy of Sciences USA, 104 (49): 19643—
19648.

Nakamura, K., Hara, N., Kouider, S., Takayama, Y., Hanajima,
R., Sakai, K., et al. (2006).Task-guided selection of the dual
neural pathways for reading. Neuron, 52 (3): 557-564.

Nakatani, C., Ito, J., Nikolaev, A., Gong, P., & van Leeuwen,
C. (2005). Phase synchronization analysis of EEG during
attentional blink. Journal of Cognitive Neuroscience, 17:
1969-1979.

Nardone, 1. B., Ward, R., Fotopoulou, A., & Turnbull, O. H.
(2007). Attention and emotion in anosognosia: Evidence
of implicit awareness and repression? Neurocase, 13: 438—
445.

Neill, W. T., Valdes, L. A., & Terry, K. M. (1995). Selective
attention and the inhibitory control of cognition. In: Interfer-



28

ence and Inhibition in Cognition, ed. F. N. Dempster & C. J.
Brainerd. San Diego: Academic Press, pp. 207-261.

Nijenhuis, E. R. S., van der Hart, O., & Steele, K. (2002). The
emerging psychobiology of trauma-related dissociation and
dissociative disorders. In: Biological Psychiatry, ed. H. A.
H. D’Haenen, J. A. Den Boer, & P. Willner. Chichester:
Wiley, pp. 1079-1098.

Nisbett, R. E., & Ross, L. D. (1980). Human Inference: Strat-
egies and Shortcomings of Social Judgment. Englewood
Cliffs, NJ: Prentice-Hall.

Nisbett, R. E., & Wilson, T. D. (1977). Telling more than we can
know: Verbal reports on mental processes. Psychological
Review, 84: 231-259.

Nissen, M. J., Knopman, D. S., & Schacter, D. L. (1987). Neu-
rochemical dissociation of memory systems. Neurology, 37:
789-794.

Ochsner, K. N., Bunge, S. A., Gross, J. J., & Gabrieli, J. D.
(2002). Rethinking feelings: An fMRI study of the cognitive
regulation of emotions. Journal of Cognitive Neuroscience,
14: 1215-1229.

Paillard, J. F., Michel, F., & Stelmach, G. (1983). Localization
with content: A tactile analogue of “blindsight.” Archives of
Neurology, 40: 548-551.

Palva, S., Linkenkaer-Hansen, K., Naatanen, R., & Palva, M.
(2005). Early neural correlates of conscious somatosensory
perception. Journal of Neuroscience, 25: 5248-5258.

Panksepp, J. (1998). Affective Neuroscience. Oxford: Oxford
University Press.

Pasley, B. N., Mayes, L. C., & Schultz, R. T. (2004). Subcorti-
cal discrimination of unperceived objects during binocular
rivalry. Neuron, 42: 163—172.

Pegna, A. J., Khateb, A., Lazeyras, F., & Seghier, M. L. (2005).
Discriminating emotional faces without primary visual cor-
tices involves the right amygdala. Nature Neuroscience, 8:
24-25.

Penfield, W., & Perot, P. (1963). The brain’s record of audi-
tory and visual experience: A final summary and discussion.
Brain, 86: 595-696.

Pessiglione, M., Schmidt, L., Draganski, B., Kalisch, R., Lau,
H., Dolan, R. J., et al. (2007). How the brain translates
money into force: A neuroimaging study of subliminal moti-
vation. Science, 316 (5826): 904-906.

Pfaff, D. W. (1999). Drive: Neurobiological and Molecular
Mechanisms of Sexual Motivation. Cambridge, MA: MIT
Press.

Phelps, E. A., O’Connor, K. J., Cunningham, W. A., Funayama,
E. S., Gatenby, J. C., Gore, J. C., et al. (2000). Performance
on indirect measures of race evaluation predicts amyg-
dala activation. Journal of Cognitive Neuroscience, 12 (5):
729-738.

Phillips, M. L., & Sierra, M. (2003). Depersonalization disor-
der: A functional neuroanatomical perspective. Stress, 6 (3):
157-165.

Putnam, F. W. (1992). Multiple personality disorder. British
Journal of Psychiatry, 161: 415-416.

Putnam, F. W. (1993). Dissociative disorders in children: Be-
havioral profiles and problems. Child Abuse & Neglect, 17:
39-45.

Heather A. Berlin

Putnam, F. W. (1997). Dissociation in Children and Adoles-
cents: A Developmental Perspective. New York: Guilford
Press.

Putnam, F. W., Zahn, T. P.,, & Post, R. M. (1990). Differential
autonomic nervous system activity in multiple personality
disorder. Physical Review, 31: 251-260.

Quiroga, R. Q., Mukamel, R., Isham, E. A., Malach, R., & Fried,
1. (2008). Human single-neuron responses at the threshold of
conscious recognition. Proceedings of the National Acad-
emy of Sciences USA, 105: 3599-3604.

Quiroga, R. Q., Reddy, L., Kreiman, G., Koch, C., & Fried, 1.
(2005). Invariant visual representation by single neurons in
the human brain. Nature. 435: 1102-1107.

Ramachandran, V. S. (1995). Anosognosia in parietal lobe syn-
drome. Consciousness and Cognition, 4: 22-51.

Ramachandran, V. S. (1996a). The evolutionary biology of self-
deception, laughter, dreaming and depression: Some clues
from anosognosia. Medical Hypotheses, 47: 347-362.

Ramachandran, V. S. (1996b). What neurological syndromes
can tell us about human nature: Some lessons from phantom
limbs, Capgras syndrome, and anosognosia. Cold Spring
Harbor Symposia on Quantitative Biology, 61: 115—134.

Rammsayer, T. H., Rodewald, S., & Groh, D. (2000). Dopa-
mine-antagonistic, anticholinergic, and GABAergic effects
on declarative and procedural memory functions. Brain Re-
search and Cognitive Brain Research, 9: 61-71.

Rauch, S. L., Savage, C. R., Alpert, N. M., Dougherty, D., Ken-
drick, A., Curran, T., et al. (1997). Probing striatal function
in obsessive compulsive disorder a PET study of implicit
sequence learning. Journal of Neuroscience, 9: 568-573.

Reinders, A. A., Nijenhuis, E. R., Paans, A. M., Korf, J., Wil-
lemsen, A. T., & den Boer, J. A. (2003). One brain, two
selves. Neurolmage, 20 (4): 2119-2125.

Reinders, A. A., Nijenhuis, E. R., Quak, J., Korf, J., Haaksma,
J., Paans, A. M., et al. (2006). Psychobiological characteris-
tics of dissociative identity disorder: A symptom provoca-
tion study. Biological Psychiatry, 60 (7): 730-740.

Renault, B., Signoret, J. L., Debruille, B., Breton, F., & Bolgert,
F. (1989). Brain potentials reveal covert facial recognition in
prosopagnosia. Neuropsychologia, 27: 905-912.

Robins, R. W., & Craik, K. (1994). A more appropriate test of
the Kuhnian displacement thesis. American Psychologist,
49: 815-816.

Rodriguez, E., George, N., Lachaux, J. P., Martinerie, J., Re-
nault, B., & Varela, F. J. (1999). Perception’s shadow: Long-
distance synchronization of human brain activity. Nature,
397 (6718): 430-433.

Rolls, E. T. (1995). The Brain and Emotion. Oxford: Oxford
University Press.

Rosen, J. B., Hitchcock, J. M., Miserendino, M. J., Falls, W. A.,
Campeau, S., & Davis, M. (1992). Lesions of the perirhinal
cortex but not of the frontal, medial prefrontal, visual, or in-
sular cortex block fear-potentiated startle using a visual con-
ditioned stimulus. Journal of Neuroscience, 12: 4624-4633.

Rubia, K., Overmeyer, S., Russell, T., Brammer, M. J., Bull-
more, E. T., Sharma, T., et al. (2001). Mapping motor inhibi-
tion: Conjunctive brain activations across different versions
of go/no-go and stop tasks. Neurolmage, 13: 239-249.



The Neural Basis of the Dynamic Unconscious

Sander, K., Roth, P., & Scheich, H. (2003). Left-lateralized
fMRI activation in the temporal lobe of high repressive
women during the identification of sad prosodies. Brain Re-
search. Cognitive Brain Research, 16: 441-456.

Sandler, J. (1987). Toward a reconsideration of the psychoana-
lytic theory of motivation. In: From Safety to the Superego:
Selected Papers of Joseph Sandler. New York: Guilford
Press, pp. 91-104.

Sar, V., & Ross, C. A. (2006). Dissociative disorders as a con-
founding factor in psychiatric research, Psychiatric Clinics
of North America, 29: 129—-144.

Sar, V., Unal, S. N., Kiziltan, E., Kundakci, T., & Ozturk, E.
(2001). HMPAO SPECT study of regional cerebral perfu-
sion in dissociative identity disorder. Journal of Trauma and
Dissociation, 2 (2): 5-25.

Sar, V., Unal, S. N., & Ozturk, E. (2007). Frontal and occipital
perfusion changes in dissociative identity disorder. Psychia-
try Research, 156 (3): 217-223.

Saxe, G. N., Vasile, R. G., Hill, T. C., Bloomingdale, K., & Van
der Kolk, B. A. (1992). SPECT imaging and multiple per-
sonality disorder. Journal of Nervous and Mental Disorder,
180: 662—-663.

Schacter, D. L. (1992). Understanding implicit memory: A
cognitive neuroscience approach. American Psychologist,
47: 559-569.

Schacter, D. L., & Buckner, R. L. (1998). Priming and the brain.
Neuron, 20: 185-195.

Schlaghecken, F., Bowman, H., & Eimer, M. (2006). Dissociat-
ing local and global levels of perceptuo-motor control in
masked priming. Journal of Experimental Psychology: Hu-
man Perception and Performance, 32 (3): 618-632.

Schlaghecken, F., Miinchau, A., Bloem, B. R., Rothwell, J., &
Eimer, M. (2003). Slow frequency repetitive transcranial
magnetic stimulation affects reaction times, but not priming
effects, in a masked prime task. Clinical Neurophysiology,
114 (7): 1272-1277.

Schmid, M. C., Mrowka, S. W., Turchi, J., Saunders, R. C., Wil-
ke, M., Peters, A. J., et al. (2010). Blindsight depends on the
lateral geniculate nucleus. Nature, 466 (7304): 373-377.

Schwartz, G. E. (1990). Psychobiology of repression and health:
A systems perspective. In: Repression and Dissociation: De-
fense Mechanisms and Personality Styles. Current Theory
and Research, ed. J. L. Singer. Chicago, IL: University of
Chicago Press, pp. 405-434.

Schwartz, G. E. (1996). Levels of awareness and “awareness
without awareness”: Data and theory. In: Toward a Sci-
ence of Consciousness: Contributions from the 1994 Tucson
Conference, ed. S. Hameroff, A. Kaszniak, & A. Scott. Cam-
bridge, MA: MIT Press, pp. 279-293.

Schwartz, G. E., Bell, I. R., Dikman, Z. V., Fernandez, M.,
Kline, J. P., Peterson, J. M., et al. (1994). EEG responses to
low-level chemicals in normals and cacosmics, Journal of
Toxicology and Industrial Health, 10: 633—643.

Sheth, B. R., Sandkiihler, S., & Bhattacharya, J. (2009). Poste-
rior beta and anterior gamma oscillations predict cognitive
insight. Journal of Cognitive Neuroscience, 21: 1269—1279.

Shevrin, H. (1973). Brain wave correlates of subliminal stimula-
tion, unconscious attention, primary and secondary-process

29

thinking and repressiveness [Monograph 30]. Psychological
Issues, 8 (2): 56-87.

Shevrin, H., Bond, J. A., Brakel, L. A., Hertel, R. K., & Wil-
liams, W. J. (1996). Conscious and Unconscious Processes:
Psychodynamic, Cognitive, and Neurophysiological Con-
vergences. New York: Guilford Press.

Shevrin, H., Ghannam, J. H., & Libet, B. (2002). A neural cor-
relate of consciousness related to repression. Conscious and
Cognition, 11 (2): 334-341.

Shevrin, H., Smith, W. H., & Fritzler, D. (1969). Repressiveness
as a factor in the subliminal activation of brain and verbal
responses. Journal of Nervous and Mental Disease, 149:
261-269.

Shevrin, H., Smith, W. H., & Fritzler, D. (1970). Subliminally
stimulated brain and verbal responses of twins differing
in repressiveness. Journal of Abnormal Psychology, 76:
39-46.

Sierra, M. (2009). Depersonalization: A New Look at a Neglect-
ed Syndrome. Cambridge: Cambridge University Press.

Sierra, M., & Berrios, G. E. (1998). Depersonalization: Neu-
robiological perspectives. Biological Psychiatry, 44: 898—
908.

Simeon, D., & Abugel, J. (2006). Feeling Unreal: Depersonal-
ization and the Loss of the Self. New York: Oxford Univer-
sity Press.

Simeon, D., Giesbrecht, T., Knutelska, M., Smith, R. J., &
Smith, L. M. (2009). Alexithymia, absorption, and cognitive
failures in depersonalization disorder; A comparison to post-
traumatic stress disorder and healthy volunteers. Journal of
Nervous and Mental Disease, 197: 492—-498.

Singer, W. (2002). Consciousness from neurobiological per-
spective. In: Neural Correlates of Consciousness, ed. T.
Metzinger. Cambridge, MA: MIT Press, pp. 121-137.

Solms, M. (1995). New findings on the neurological organiza-
tion of dreaming: Implications for psychoanalysis. Psycho-
analytic Quarterly, 64: 43-67.

Solms, M. (1997). What is consciousness? Journal of the Amer-
ican Psychoanalytic Association, 45: 765-778.

Solms, M., & Turnbull, O. (2002). The Brain and the Inner
World. New York: Other Press.

Soon, C. S., Brass, M., Heinze, H. J., & Haynes, J. D. (2008).
Unconscious determinants of free decisions in the human
brain. Nature Neuroscience, 11: 543-545.

Srinivasan, R., Russell, D. P., Edelman, G. M., & Tononi,
G. (1999). Increased synchronization of neuromagnetic re-
sponses during conscious perception. Journal of Neurosci-
ence, 19 (13): 5435-5448.

Stein, D. J. (1992). Psychoanalysis and cognitive science: Con-
trasting models of the mind. Journal of American Academy
of Psychoanalysis, 20: 543-559.

Stein, D. J. (1997). Cognitive Science and the Unconscious.
Washington, DC: American Psychiatric Press.

Stein, D. J., & Simeon, D. (2009). Cognitive-affective neu-
roscience of depersonalization. CNS Spectrums, 14 (9):
467-471.

Stein, D. J., Solms, M., & van Honk, J. (2006). The cognitive-
affective neuroscience of the unconscious. CNS Spectrums,
11 (8): 580-583.



30

Stein, M. B., Koverola, C., Hanna, C., Torchia, M. G., & Mc-
Clarty, B. (1997). Hippocampal volume in women victim-
ized by childhood sexual abuse. Psychological Medicine,
27:951-959.

Strasburger, H., Waldvogel, B., Mattler, U., Poggel, D. A.,
Baudewig, J., Dechent, P., et al. (2010). Suppression of
Afferent Visual Information in a Patient with Dissociative
Identity Disorder and State-dependent Blindness. Paper pre-
sented at the 33rd Annual European Conference on Visual
Perception. Lausanne, Switzerland.

Swindale, N. V. (2003). Neural synchrony, axonal path lengths,
and general anesthesia: A hypothesis. Neuroscientist, 9 (6):
440-445.

Tallis, F. (2002). Hidden Minds: A History of the Unconscious.
New York: Archade Publishing.

Tamietto, M., & de Gelder, B. (2008). Affective blindsight in the
intact brain: Neural interhemispheric summation for unseen
fearful expression. Neuropsychologia, 46 (3): 820—828.

Thagard, P. (2003). Why wasn’t O. J. convicted? Emotional
coherence in legal inference. Cognition and Emotion, 17:
361-385.

Thompson, E., & Varela, F. (2001). Radical embodiment: neu-
ral dynamics and consciousness. Trends in Cognitive Sci-
ence, 10: 418-425.

Tononi, G. (2004). An information integration theory of con-
sciousness. BMC Neuroscience, 5 (1): 42.

Tononi, G. (2005). Consciousness, information integration, and
the brain. Progress in Brain Research, 150: 109—126.

Trivers, R .(2000). The elements of a scientific theory of self-
deception. Annals of the New York Academy of Sciences
US4, 907: 114-131.

Tsai, G. E., Condie, D., Wu, M. T., & Chang, [. W. (1999). Func-
tional magnetic resonance imaging of personality switches
in a woman with dissociative identity disorder. Harvard
Review of Psychiatry, 7: 119-122.

Tsuchiya, N., & Adolphs, R. (2007). Emotion and conscious-
ness. Trends in Cognitive Science, 11 (4): 158—-167.

Tsuchiya, N., & Koch, C. (2005). Continuous flash suppression
reduces negative afterimages. Nature Neuroscience, 8 (8):
1096-1101.

Tsuchiya, N., Koch, C., Gilroy, L. A., & Blake, R. (2006).
Depth of interocular suppression associated with continuous
flash suppression, flash suppression, and binocular rivalry.
Journal of Vision, 6 (10): 1068—1078.

Tsuchiya, N., Moradi, F., Felsen, C., Yamazaki, M., & Adolphs,
R. (2009). Intact rapid detection of fearful faces in the
absence of the amygdala. Nature Neuroscience, 12 (10):
1224-1225.

Tsushima, Y., Sasaki, Y., & Watanabe, T. (2006). Greater dis-
ruption due to failure of inhibitory control on an ambiguous
distractor. Science, 314 (5806): 1786—1788.

Turnbull, O. H. (2001). Cognitive neuropsychology comes of
age. Cortex, 37: 445-450.

Turnbull, O. H., & Evans, C. E. Y. (2006). Preserved complex
emotion-based learning in amnesia. Neuropsychologia, 4:
300-306.

Turnbull, O. H., Jones, K., & Reed-Screen, J. (2002). Implicit

Heather A. Berlin

awareness of deficit in anosognosia: An emotion-based ac-
count of denial of deficit. Neuropsychoanalysis, 4: 69—86.

Turnbull, O. H., Owen, V., & Evans, C. E. Y. (2005). Negative
emotions in anosognosia. Cortex, 41: 67-75.

Turnbull, O. H., & Solms, M. (2007). Awareness, desire, and
false beliefs: Freud in the light of modern neuropsychology.
Cortex, 43 (8): 1083-1090.

van Honk, J., Peper, J. S., & Schutter, D. J. L. (2005). Testos-
terone reduces unconscious fear but not consciously expe-
rienced anxiety: Implications for the disorders of fear and
anxiety. Biological Psychiatry, 58: 218-225.

Varela, F., Lachaux, J. P., Rodriguez, E., & Martinerie, J. (2001).
The brainweb: Phase synchronization and large-scale inte-
gration. Nature Reviews. Neuroscience, 2(4): 229-239.

Velmans, M. (1991). Is human information processing con-
scious? Behavioral & Brain Sciences 14: 651-669.

Vermetten, E., Schmahl, C., Lindner, S., Loewenstein, R. J., &
Bremner, J. D. (2006). Hippocampal and amygdalar volumes
in DID. American Journal of Psychiatry, 163 (4): 630-636.

Vermetten, E., Vythilingam, M., Southwick, S. M., Charney,
D. S., & Bremner, J. D. (2003). Long-term treatment with
paroxetine increases verbal declarative memory and hippo-
campal volume in posttraumatic stress disorder. Biological
Psychiatry, 54 (7): 693-702.

Vuilleumier, P. (2004). Anosognosia: The neurology of beliefs
and uncertainties. Cortex, 40: 9—17.

Vuilleumier, P. (2005). Hysterical conversion and brain func-
tion. Progress in Brain Research, 150: 309-329.

Vuilleumier, P., Armony, J. L., Clarke, K., Husain, M., Driver,
J., & Dolan, R. J. (2002). Neural response to emotional
faces with and without awareness: Event-related fMRI in
a parietal patient with visual extinction and spatial neglect.
Neuropsychologia, 40: 2156-2166.

Vuilleumier, P., Mohr, C., Valenza, N., Wetzel, C., & Landis, T.
(2003). Hyperfamiliarity for unknown faces after left lateral
temporo-occipital venous infarction: A double dissociation
with prosopagnosia. Brain, 126: 889-907.

Vuilleumier, P., Sagiv, N., Hazeltine, E., Poldrack, R. A., Swick,
D., Rafal, R. D., etal. (2001). Neural fate of seen and unseen
faces in visuospatial neglect: A combined event-related func-
tional MRI and event-related potential study. Proceedings of
the National Academy of Sciences USA, 98: 3495-3500.

Waldvogel, B., Ullrich, A., & Strasburger, H. (2007). Sighted
and blind in one person: A case report and conclusions on the
psychoneurobiology of vision. Nervenarzt, 78 (11):1303—
1309.

Waroquier, L., Marchiori, D., Klein, O., & Cleeremans, A.
(2009). Methodological pitfalls of the Unconscious Thought
paradigm. Judgment and Decision Making, 4 (7): 601-610.

Waroquier, L., Marchiori, D., Klein, O., & Cleeremans, A.
(2010). Is it better to think unconsciously or to trust your
first impression? A reassessment of unconscious thought
theory. Social Psychological and Personality Science, 1:
111-118.

Wegner, D. M. (2003). The Illusion of Conscious Will. Cam-
bridge, MA: MIT Press.

Weinberger, D. (1992). Not Worrying Yourself Sick: The Health



The Neural Basis of the Dynamic Unconscious

Consequences of Repressive Coping. Paper presented at the
100th Annual Convention of the American Psychological
Association, Washington, DC.

Weinberger, D. (1995). The construct validity of the repressive
coping style. In: Repression and Dissociation, ed. J. Singer.
Chicago, IL: University of Chicago Press, pp. 337-386.

Weinstein, E. A., & Kahn, R. L. (1953). Personality factors in
denial of illness. Archives of Neurology and Psychiatry, 69:
355-367.

Weiskrantz, L. (1986). Blindsight. Oxford: Oxford University
Press.

West, D. J. (1977). Homosexuality Re-examined. Minneapolis,
MN: University of Minnesota Press.

Westen, D. (1994). Toward an integrative model of affect
regulation: Applications to social-psychological research.
Journal of Personality, 62: 641-667.

Westen, D. (1998a). The scientific legacy of Sigmund Freud:
Toward a psychodynamically informed psychological sci-
ence. Psychological Bulletin, 124: 333-371.

Westen, D. (1998b). Implicit cognition, affect, and motivation:
The end of a century-long debate. In: Empirical Studies
of Unconscious Processes, ed. R. Bornstein & J. Masling.
Washington, DC: American Psychological Association.

Westen, D. (1999). The scientific status of unconscious pro-
cesses: Is Freud really dead? Journal of the American Psy-
choanalytic Association, 47: 1061-1106.

Westen, D., & Blagov, P. (2007). A clinical-empirical model of
emotion regulation: From defenses and motivated reasoning
to emotional constraint satisfaction. In: Handbook of Emo-
tion Regulation, ed. J. Gross. New York: Guilford Press.

Westen, D., Blagov, P. S., Harenski, K., Kilts, C., & Hamann,
S. (2006). Neural bases of motivated reasoning: An FMRI
study of emotional constraints on partisan political judgment
in the 2004 U.S. Presidential election. Journal of Cognitive
Neuroscience, 18 (11): 1947-1958.

Whalen, P. J., Rauch, S. L., Etcoff, N. L., Mclnerney, S. C.,
Lee, M. B., & Jenike, M. A. (1998). Masked presentations
of emotional facial expressions modulate amygdala activity
without explicit knowledge. Journal of Neuroscience, 18:
411-418.

Wiens, S. (2006). Subliminal emotion perception in brain im-

31

aging: Findings, issues, and recommendations. Progress in
Brain Research, 156: 105-121.

Wilson, T. D., Lisle, D., Schooler, J. W., Hodges, S. D., Klaaren,
K., & LaFleur, S. (1993). Introspecting about reasons can
reduce post-choice satisfaction. Personality and Social Psy-
chology Bulletin, 19: 331-339.

Wilson, T. D., & Schooler, J. W. (1991). Thinking too much:
Introspection can reduce the quality of preferences and deci-
sions. Journal of Personality and Social Psychology, 60:
181-192.

Williams, M. A., Morris, A. P., McGlone, F., Abbott, D. F., &
Mattingley, J. B. (2004). Amygdala responses to fearful and
happy facial expressions under conditions of binocular sup-
pression. Journal of Neuroscience, 24: 2898-2904.

Winkielman, P., Berridge, K. C., & Wilbarger, J. L. (2005).
Unconscious affective reactions to masked happy versus
angry faces influence consumption behavior and judgments
of value. Personality & Social Psychology Bulletin, 31:
121-135.

Wong, P. S., Bernat, E., Bunce, S., & Shevrin, H. (1997). Brain
indices of nonconscious associative learning. Consciousness
and Cognition, 6 (4): 519-544.

Wong, P. S., Bernat, E., Snodgrass, M., & Shevrin, H. (2004).
Event-related brain correlates of associative learning with-
out awareness. International Journal of Psychophysiology,
53 (3): 217-231.

Wong, P. S., Shevrin, H., & Williams, W. J. (1994). Con-
scious and nonconscious processes: An ERP index of
an anticipatory response in a conditioning paradigm us-
ing visually masked stimuli, Psychophysiology, 31: 87—
101.

Yoshino, A., Kimura, Y., Yoshida, T., Takahashi, Y., & Nomura,
S. (2005). Relationships between temperament dimensions
in personality and unconscious emotional responses. Bio-
logical Psychiatry, 57: 1-6.

Zhaoping, L., & Guyader, N. (2007). Interference with bot-
tom-up feature detection by higher-level object recognition.
Current Biology, 17: 26-31.

Zhong, C. B., Dijksterhuis, A., & Galinsky, A. D. (2008). The
merits of unconscious thought in creativity. Psychological
Science, 19: 912-918.



