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The Predicting Brain: Unconscious Repetition, Conscious Reflection and
Therapeutic Change

Regina Pally

Neuroscience indicates that ‘repetition’ is fundamental to brain function. The brain non-consciously
predicts what is most likely to happen and sets in motion perceptions, emotions, behaviors and
interpersonal responses best adapted to what is expected— before events occur. Predictions enable
individuals to be ready ‘ahead of time’ so reactions occur rapidly and smoothly when events occur. The
brain uses past learning as the guide for what to expect in the future. Because of prediction, present
experience and responses are shaped by the past. Predictions from early life can be deeply encoded and
enduring. Predictions based on the past allow for more efficient brain function in the present, but can
lead to mistakes. When what is predicted does not occur, consciousness can be engaged to monitor and
correct the situation. But if a perception or emotion seems reasonable for the situation, a person might
not notice an error, and a maladaptive ‘repetition’ may remain unchanged. The author discusses how
predictions contribute to psychological defenses and transference repetition, and how conscious self-
reflection facilitates therapeutic change. The neuroscience of prediction indicates why, in certain cases,
active engagement by the analyst may be necessary. The author makes the argument for use of a
‘neuroscience interpretation’.

Introduction: ‘What is past is prologue’
According to neuroscience, even before events happen the brain has already made a prediction about what is most

likely to happen, and sets in motion the perceptions, behaviors, emotions, physiologic responses and interpersonal ways of
relating ‘that best fit with what is predicted’. These predictions are continual, automatic and entirely non-conscious.  Such
predictions operate at all levels of brain processing (Engel et al., 2001; Fuster, 2002; Freeman, 2003; Graybiel, 1998;
Llinas, 2001; Miller, 2000; Schultz, 2000). Prediction ‘seems to be the ultimate and most general of all global functions
of the brain’ (Llinas, 1988, p. 340). To generate predictions the brain uses the present situation plus past experiences and
learning, to ‘anticipate’ forthcoming events and ‘prepare for them ahead of time’ (Desimone and Duncan,

—————————————

The tempest (Shakespeare, 1978).

The psychoanalytic unconscious tends to refer to things kept outside of awareness for defensive purposes. Neuroscience uses non-
conscious, a more neutral term which includes all processes outside awareness. I use this term in the paper, and I consider it as an
umbrella term which incorporates ‘the unconscious’.
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1995; Fuster, 2002; Grossberg, 1999; Miller and Cohen, 2001; Schall, 2001). Prediction enables individuals to
respond more smoothly, efficiently and rapidly once an event does occur (Edelman, 1989; Freeman, 2000). From the
evolutionary perspective, this is adaptive. Animals ‘prepared’ to react more quickly are more likely to survive and pass on
their genes to their progeny.

Non-conscious predictions ‘alter’ the outcome, whereas conscious predictions do not. It does not rain because the
weatherman predicts it will. But non-conscious predictions actually alter brain activity in the direction of what is expected.
Since predictions incorporate past experience and learning, the past biases current experience. In a sense, we learn from
the past what to predict for the future and then live the future we expect. Since predictions are not always correct, an
oversight system exists. It is proposed that consciousness may have evolved to enhance the monitoring and correction of
prediction errors (Posner and Rothbart, 1998).

Psychoanalysis is now a pluralistic treatment approach (Gabbard, 2005; Gabbard and Westen, 2003).
Psychoanalysis has developed and benefited from an infusion of ideas from other fields, e.g. attachment theory, child
development, research on temperament, and even psychopharmacology and neuroscience. To integrate psychoanalysis
with neuroscience, in particular, poses difficulty, most notably because psychoanalysis studies the ‘subjective and
personal’, whereas neuroscience aims to be ‘objective and reproducible’. However, the benefits outweigh the limitations.
For one thing, neuroscience and psychoanalysis share the common goal of trying to understand the mind. Neuroscience
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offers the most widely accepted source of scientific data regarding the mind. For this reason psychoanalysts must take it
seriously, even at times perhaps modifying psychoanalytic ideas to be consistent with scientific data. For another,
psychoanalysis with its rich understanding of unconscious processes, subjectivity and the importance of relationships,
reciprocally can benefit neuroscience investigation. But in order to do this a common language and sharing of ideas and
hypotheses must develop.

With that in mind, the point of this paper is to demonstrate how the neuroscience of prediction is a useful model to use
in psychoanalytic treatment. In particular, I intend to show that non-conscious prediction offers a biologic mechanism by
which motivated dynamic processes can lead to the unconscious phenomena of ‘repetition’, as in transference, and
explains the role of consciousness in therapeutic change. What is meant by repetition is the tendency for people to
unconsciously repeat, in current relationships, aspects of their relationships with early caretakers, e.g. emotions, needs,
anxieties, defenses and self, and other representations. In repetition, what was understandable and adaptive for the child is
often maladaptive for their current relationships in adult life. Non-conscious prediction will be used to explain why people
are not aware of repetition, why the subjective quality of repetition feels so real, and how non-conscious prediction might
be one of the underlying mechanisms of ‘projection’ and ‘projective identification’.

From Freud to modern neuroscience
Freud was the first to systematically describe ‘repetition’, which he connected to his theory of drives, ‘signal anxiety’

and unconscious defenses (Solms, 1996). The
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inspiration for this article comes from one by Eric Kandel, a Nobel Prize-winning neuroscientist interested in the
interface between neuroscience and psychoanalysis. He links Freud's notion of ‘signal anxiety’ with predictive learning.
He argues that prediction facilitates the child's ability to maintain a safe attachment. Repeated experiences, in which the
parent responds to the infant's need for closeness and safety, ‘become encoded in procedural memory as expectations of
how to feel secure’ (Kandel, 1999, p. 513). How the child is treated early on leads to predictions of how the child will be
treated by others later on in life.

Exactly what is unconsciously repeated differs among the various psychoanalytic theories. Neuroscience does not
support any particular theory but supports parts of many theories (Gabbard and Westen, 2003). It is my belief that the
neuroscience of prediction ought to encourage more integration between the intra psychic focus of traditional models and
the inter psychic focus of contemporary models.

While many psychoanalytic audiences have welcomed these ideas, they have also received a number of criticisms. I
address these in detail at the conclusion of the paper. Here at the beginning, I simply want to encourage those skeptical of
neuroscience to keep an open mind.

A developmental perspective
For healthy development a child needs love, affection and emotional responsiveness from parents (Beebe et al., 2005;

Davidson et al., 2000; Depue and Morrone-Strupinsky, 2005; Greenspan and Shanker, 2004; Panksepp, 1998). It
need not be perfect, but must be within some optimal range. Unfortunately, some children receive far less than is optimal
and must erect defenses against powerful negativeaffect states early in life. These defenses lead to repetitions, which
tenaciously resist conscious awareness and change. What neuroscience adds is that, in addition to defenses, repetition
resists awareness and change because of deeply encoded non-consciously operating predictions that occur when a child is
young and highly dependent on caretakers for survival. This is particularly relevant for attachment, the system which
promotes survival and security by organizing how the infant behaves with the caretaker (Panksepp, 1998). What a young
child learns about how relationships ‘tend to go’ with early caretakers can leave an enduring impact on the child's non-
conscious expectation of how relationships will tend to go with people ‘in general’ (Beebe, et al., 2005).

Brief clinical vignettes to illustrate repetition
The vignettes presented are very abbreviated and are aimed only at illustrating the ideas I am presenting in this paper.

They therefore do not represent much of what happened in the whole treatment.

Scott
Scott's mother was a perfectionist and criticized him for even the most minor things. He could never do anything

right. To cope, he tuned out feelings of emotional hurt and anger. He describes himself as ‘easy going, someone who
always gets along
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with others’. When, for example, his wife disappoints him or his children ignore him, or a business colleague takes
advantage of him, he denies feeling hurt or angry, or anything at all. But his tendency then to overeat, stay late at work and
give the family the ‘silent treatment’ indicate otherwise. His reason for coming to treatment is that he is paralyzed about
making an important career decision, because he can't get in touch with feelings about what matters to him personally.

Patricia
Patricia's father was controlling, and subject to frightening angry outbursts and harsh discipline. The mother took care

of Patricia's physical needs but was emotionally unexpressive. The parents socialized a lot, drank heavily and were often
too preoccupied with their own lives to have much time for her. As a young child she was ‘fondled’ by the nanny, but
never told her parents. Her earliest memory is of being out in the snow, looking in through a window at her parents having
a party. She idealized her parents, as a way to defend against feelings of rage and abandonment. As an adult, she feels
insignificant and left out in all her relationships. She is quick to feel offended and to isolate herself. She is a perfectionist
and can be quite critical and demanding in relationships, but denies hostility, instead saying others are hostile towards her.

Jane
Jane is a successful businesswoman. Her mother frequently threatened to ‘leave’ when she and her brothers acted up.

Her father was kind and loving towards her and her two younger brothers but berated and devalued her mother. Jane
denies having any emotional feelings of hurt or vulnerability in relation to her childhood with respect to either parent. But
from a young age she believed men would use and devalue her, and that she had to make sure of having an independent
career. As an adult she is quick to find fault with men and avoids commitment.

The neuroscience of prediction informs my approach with these patients. It leads me to encourage focused, conscious
attention to all the details of that which is repeated in interpersonal interaction, to the situations when what was expected
does not occur, and to effortful attempts at developing and trying out new response patterns. I find also that explaining the
neuroscience helps reduce the shame and hopelessness that emerge when repetitions are so difficult to change.

Predictions are heavily weighted towards the pasts
Predictions are based on the memory of what we have learned from prior experiences (Pally, 2005). During life the

brain learns about the regularities of the environment. Certain sensory features tend to go together (e.g. a particular
movement of the lips is associated with a particular spoken word; a cup usually has a rim and a handle). Certain events
tend to follow one another (e.g. when brushing your teeth, take off the cap, squeeze the tube and put paste on the brush).
Certain consequences tend to follow from one's behavior (e.g. kick a ball, it moves; cry,
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mother comes to comfort you). These past regularities are stored in memory and are used in the form of predictions,
whenever similar experiences are encountered. For example, from just a few stimuli, the brain can predict what whole
object is most likely present. From a current event the brain predicts and prepares for what is most likely to happen next.
Because predictions are based on past learning, and alter brain activity in the direction of what is predicted, we are biased
to hear what we expect to hear, see what we expect to see, in the physical world, as well as the interpersonal world. If the
result seems plausible for the situation, it is accepted as correct, such that an incorrectly predicted world may be
experienced as the actual world. This helps explain why people who have come to expect to be regularly misunderstood,
criticized, disappointed, abused or abandoned seem to continually experience this in relation to people in their current life.
Even if an analyst always treats a patient with the utmost care and kindness, the patient may, nevertheless, emotionally
experience the therapist as someone not to be trusted, and may remain suspicious and on guard.

Evolution and subjective reality
The fact that the brain organizes mental functions around predictions only makes sense from an evolutionary

perspective. The brain evolved in such a way that it does not know the outside world. It only knows its own brain activity.
According to neuroscience, reality is subjective because not only is ‘beauty in the eye of the beholder’, but so is
everything else (Clark, 1997; Crick, 1994; Edelman, 1989, 1992; Edelman and Tononi, 2000; Llinas and Pare, 1996).
If brain activity represents what is expected, this is what is subjectively experienced, whether or not it exists out there in
the world. It feels so real because it is based on actual brain activity.

Additionally, the brain evolved to adapt to an environment that, in many respects, does not change much. This is true
for our ancestors, but also in modern life. Every day when we wake up, we tend to have the same body, the same house,
speak the same language and go to the same office, where people continue to treat us the same way as they did yesterday.
Predicting based on these regularities reduces the overall burden on brain function.
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When predictions are not correct
While prediction provides speed and efficiency, it leaves room for error. A person who grew up being criticized all the

time will tend to ‘hear’ criticism in the comments of others, even when no criticism occurs. To function adaptively the
brain needs to determine whether what was predicted occurred or not. While the monitoring of errors operates primarily
non-consciously, when what was expected does not occur consciousness is automatically engaged to assess the situation
and make corrections where necessary. The non-conscious is rote and involuntary. It is only consciousness that allows for
voluntary control and choice, and thereby frees us from non-consciously operating repetition. This helps to explain why
the conscious self-reflection that is fostered in psychoanalysis is so crucial for therapeutic change.
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Prediction and the integrated brain
The brain always operates in ‘interaction with the world’, in a ‘perception action cycle’ (Fuster, 2002). When seeing

a cup of coffee, the visual system perceives the cup and sends predictive signals to motor areas to automatically prepare
the behavior most likely to be used with the cup (e.g. lift it up). As the decision to lift is initiated, predictive signals are
sent to somatosensory areas to activate the most likely sensations that will occur as a result of lifting (e.g. a certain arm
position, weight of the cup, aroma of the coffee). In cyclic fashion, as these new sensations are perceived, they send
predictive signals to initiate the type of action most likely to be performed next (e.g. drinking from the cup). The
perception-action cycle offers a way to understand the interactive nature of transference phenomena and how projection
may operate. The patient predicts in advance how the analyst will respond, and treats the analyst as if this is, in fact, the
way the analyst has responded.

Prediction and perception
Because the brain does not directly know the outside world, it actively ‘constructs’ our perception of it (Crick, 1994).

Our experience of houses, people, even the words on this page, is a construction of the brain. All that the brain receives are
‘bits and pieces’ of individual sensory cues. Cues such as lines, colors and sounds received through the external sense
organs are integrated with each other and with sensory cues from the internal body (e.g. blood pressure, gastro-intestinal
activity, muscle tension), and with emotional factors and memory as information moves up the processing hierarchy. Since
the brain expects that the current situation will resemble past situations, information stored in memory is sent as neural
signals ‘back down’ to primary-sensory cortex to increase activity for the kinds of sensory inputs already in memory
(Grossberg, 1999; Phelps and LeDoux, 2005). This enhances current sensory inputs in the direction of past sensory
inputs. Therefore, the past shapes how current events are subjectively experienced now.

Prediction enhances survival because it promotes speed and efficiency of perceptual processing. For example, while
in an fMRI  scanner subjects are told that the sound of a tone will be followed by the appearance of a particular object. As
soon as subjects hear the tone, increased activity appears in primary visual cortex, that is, before the appearance of the
object! Additionally, the brain takes in just a few sensory details and ‘predicts the rest’. If an object, such as a cup, is
partly occluded by another object, such as a milk carton, the whole cup is nevertheless represented in neural activity in the
brain, as predictive signals actually ‘fill in’ for the missing visual inputs.

An optical illusion, the Kanizsa effect (figure 1), illustrates how prediction can alter perception. The angles and the
pacman shapes are actual sensory inputs, but the

—————————————

Many experiments are done with subjects in an fMRI neuroimaging scanner, which directly measures changes in blood flow, but
which is an indirect measure of changes in glucose metabolism and reflects changing levels of neural activity. The fMRI scanner can
thus ‘detect’ what part of the brain is functionally active during a particular cognitive task, e.g. perception, memory, behavior,
speaking, thinking.
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triangle is ‘illusory’. The brain predicts that, for this configuration to occur, ‘most likely’ a white triangle overlays
them. Neuroimaging shows that enhanced activity occurs in primary visual cortex, which corresponds to the white
triangle. The white triangle does not exist out there in the world. But since it does exist in the brain we experience a
‘subjective reality’ of the triangle.

Figure 1. The Kanizsa effect: Does the white triangle really exist? Answer: It exists in the brain, not in the world.
Neuroimaging studies indicate that actual activity in visual cortex represents the illusory figure.
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Research on ‘imagery’ supports the view that memory contributes to perceptual construction. A subject in an fMRI
scanner is told to form a visual image of an object. The same visual area ‘lights up’ as when the subject actually sees the
object. When the subject is told to rotate the imagined object, it takes as long to rotate it ‘in imagery’ as it does to rotate
the actual object.

Waiting to perceive our action before deciding what to do next creates choppy and slow behavior. To enhance
efficiency and fluidity of action, we perceive our body movement more from predicted action than from actual action. In
one set of experiments, subjects are asked to trace either a circle or an oval, on a computer screen, using the cursor, which
is controlled by a handle underneath the table and out of sight (Schwartz, 1992). Initially, when the subject traces a circle
on the screen, the handle guiding the cursor also moves in a circular path; when tracing the oval, the handle moves in an
oval path. Subjects accurately report the correct path of their hand as it moves the handle. After a while, and unbeknown to
the subject, the ‘gain’ on the handle is switched. Now when the subject traces a circle, the handle actually moves in an
oval path. This time, the subject reports that their hand moved in a circular path, the same as the circle on the screen, but
not the actual path the hand traverses! This complicates the study of the transference interaction. Both the patient's and the
analyst's sense of how they themselves behave may differ from what they actually do.

Pain is a type of perception that dramatically illustrates the role of prediction. When a subject is given a mild shock on
the arm, certain brain areas are active on the fMRI (Wager et al., 2004). These include somatosensory cortex, anterior
cingulate cortex and thalamus. When subjects are told to expect this same sensation, the same brain regions ‘light up’ in
anticipation of the pain, before any stimulus is given. The
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‘placebo effect’ produces pain relief by altering expectations, but in the opposite direction. While being scanned,
subjects are told that a cream rubbed on to their arm is a powerful analgesic and that they will not experience any pain
from the shock. On the fMRI, the ‘pain’ regions do not show activity. Instead, activity is increased in the prefrontal cortex.
The prefrontal cortex anticipates ‘no pain’ and inhibits activity in the anterior cingulate and somatosensory cortex.
Therefore, the person no longer perceives the pain when the shock is delivered.

Emotion, defensive behavior and conditioned learning
Right from birth, classical or Pavlovian-conditioned learning provides a way for mammals to learn how to survive

(LeDoux, 1996; Panksepp, 1998). In conditioning, a non-conscious association is made between an otherwise ‘neutral’
stimulus (e.g. a sight or sound) and a natural ‘danger’ or ‘reward’ for which there is an ‘innate’ response. Once
conditioning occurs, the neutral stimulus now predicts danger or reward and the individual responds to the previously
neutral stimulus in exactly the same way they originally did to the danger or reward. Natural rewards include food, water
and maintaining contact with the mother. Natural dangers include predators, pain and separation from the mother. Relevant
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to psychoanalysis is that conditioned learning can be implicit (that is, non-conscious) and can be ‘acquired’ even without
conscious awareness of the learning situation.

Since all mammals share the same brain circuitry for conditioning, rats are used as models for how conditioning
operates in humans (LeDoux, 1996). In a typical ‘fear-conditioning’ experiment, a rat is given a mild shock, to which it
mounts a ‘defensive’ response. It ‘freezes’ then tries to run away. Next a ‘tone’ is played just before the rat is shocked.
Now the tone predicts the shock. The rat now freezes and runs away as soon as it hears the tone; not only before the shock
but even if no shock is given. Conditioning enables an individual to enact avoidant defenses before danger occurs. The
defenses easily generalize to other contexts because, any time the ‘predicting’ stimulus (e.g. the tone) is present, the
defense will be enacted. For example, a woman who was raped in a parking lot will avoid all parking lots.

Because non-conscious processes are quicker than conscious ones, a person begins to run out of the way of a fast-
moving car, before they are consciously aware of the car's approach and well before they determine whether it is a Porsche
or Ferrari. To actively choose an alternative to a conditioned response, the sloweroperating consciousness system must be
engaged. This supports the idea that conscious awareness facilitates therapeutic action.

The natural response to rewards is to approach and, if appropriate, to ‘consume’. When a light is flashed just before
giving a sip of juice, the light now predicts the juice. After several repetitions, as soon as the light goes on the animal
salivates and runs to the place in the cage where it receives the juice—before the juice reward and even if no juice is
given.

Babies, soon after birth, show evidence of conditioned learning (Leon, 1992). A human baby, by six weeks of age,
will suck and turn its head as soon as it smells its mother's milk when it is presented on a cotton pad, even in the absence
of nursing.
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If the mother wears a certain perfume for a few days while she is caring for the child, the baby will suck and turn its
head as soon as it smells its mother's perfume presented on the cotton pad.

Dopamine circuits in the brain operate as a ‘reward-prediction’ system. Initially, dopamine is released by the presence
of a reward. After conditioning, dopamine is no longer released by the reward, but is released by stimuli that only predict
reward.

It may seem counterintuitive that dopamine would not be released by both the reward and the conditioned stimulus.
However, many brain functions operate in seemingly odd ways because the brain evolved to operate as quickly and
efficiently as possible, necessitating shortcuts even at the expense of accuracy in certain cases (Schultz, 2000). In this
instance, the brain ‘assumes’ a reward will come as long as the antecedent associated events are present, and does not
always recognize when an actual reward does not occur. As a result, complications can arise in current relationships. For
example, a person might be drawn into a relationship where the other person at first seems affectionate and reassuring, and
therefore become attached and even feel safe. This may interfere later with the adaptive flexibility to recognize how
unsatisfying the relationship is as the other person reveals their selfish, critical nature.

Relevant to psychoanalysis is that, while conditioned learning is non-conscious, the techniques that can be used to
‘unlearn’ or extinguish a conditioned response and to learn a new response to replace the old all require consciousness
(Phelps and LeDoux, 2005). ‘Unlearning’ actually causes the growth of new brain connections in the prefrontal cortex,
which serve to inhibit the original conditioned learning (Nadel and Land, 2000). The old response does not disappear. It
is only inhibited. Under stress it can re-emerge. A conditioned response will be more powerful, enduring and difficult to
‘unlearn’ the more frequently conditioning occurs, the more closely associated to survival it is and the earlier in an
offspring's life it occurs. Therefore childhood events, such as neglect and physical or sexual abuse, are powerful sources of
conditioning. For example, children who have been abused show a lifelong increase in amygdala activity and a tendency
to ‘predict’ danger, in the form of heightened vigilance, alertness to danger, and startled reactions even to benign events, as
well as a greater likelihood to interpret the actions and facial expressions of others as dangerous (Yehuda, 2000). A facial
expression, gesture or certain tone of voice, which has come to be associated with a parent's rage or threat of
abandonment, can be conditioned and become generalized, setting in motion defenses designed to avoid closeness with all
people. This is what occurs for Jane. A hesitation in my voice will cause her to pull back from being close, because it
frightens her as a sign that I want to get rid of her. Patricia also reacts negatively to seemingly inconsequential stimuli. In
her twenties she developed a fear of ‘fuzzy things’. When she entered treatment she had no idea why. Later she recalled
that the rug where the abuse occurred was ‘fuzzy’. Although the inability to explain her fear might be considered
‘resistance’, a better explanation would be non-conscious, conditioned learning. The case of Patricia also illustrates how
predictions contribute to projective identification. Her heightened vigilance and suspicious nature is abrasive and difficult
for others to deal
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with. This leads to more conflict, negative affect and rejection in social situations, only further reinforcing her lack of
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trust in personal relationships.

Prediction and behavior
Unlike conditioned learning, which is specific to immediate ‘survival needs’, there are many behaviors that are more

removed from immediate survival, such as climbing the stairs, getting up on a chair, or opening a jar. These types of
behaviors involve operant learning, often called ‘trial and error’ learning, because it often occurs as the individual explores
the environment, curiously trying out new things as they go. Operant learning is especially important for learning the
social rules and norms of one's particular family and culture.

While some behavior is random, most behavior has a goal or purpose. Many goal-orientated behaviors operate as
repeated routines or habits, which are learned over time. Simple routines include brushing one's teeth or getting dressed.
More complex routines are riding a bike, driving a car, or interacting in social situations. The dopamine reward system is
involved in operant learning of the routine. Operant learning involves rewarding (via activation of dopamine) of the
individual ‘steps’ or behaviors, as they are accomplished, that lead to the overall goal.

Initially, learning a new routine requires conscious attention and effort, and involves the prefrontal cortex (Graybiel,
1998; Hikosaka et al., 1998; Knowlton et al., 1996; Raichle, 1998; Schumann et al., 2004). After many repetitions the
behavioral routine is stored as procedural memory, ‘subcortically’ in the basal ganglia, which operates automatically and
entirely non-consciously. This leaves consciousness and prefrontal cortex free to acquire new behaviors. Learning can
involve instruction or ‘trial and error’. In either case, reward reinforcement must occur. For humans, ‘reward’ can be
praise, attention or accomplishing a goal. A child who wants to talk with the mother while she is talking to a friend will try
different strategies to get the mother's attention. Since each mother is different, each child's learning will be different.
Some children learn to be cute or funny while others learn to whine.

Most habitual behaviors, even simple ones, are not single actions, but are comprised of a number of sequential steps
aimed at achieving a goal, e.g. ‘to drink a cup of coffee, you reach out your hand, clasp the handle, lift the cup up towards
your mouth, sip and swallow’. In the basal ganglia, as each step in the sequence is performed, a non-conscious prediction
automatically selects and activates the next step in the sequence, which links the separate steps into one smooth motion
(Graybiel, 1998). It is proposed that repeated interactions between mother and baby during physical care and non-verbal
emotional exchanges are stored in the basal ganglia as the non-conscious procedural memory of these exchanges (Beebe
et al., 2005; Depue and Morrone-Strupinsky, 2005; Greenspan and Shanker, 2004; Grigsby, 1994; Pally, 2005).
Initially, the infant consciously attends to and learns how to interact with the particular parent. Eventually, the interaction
can be activated non-consciously by the basal ganglia with prediction linking the steps involved in interpersonal behavior.
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Once an old behavioral routine is no longer adaptive for the situation a new one can be learned. Although prediction
enhances the smooth operation of behavior, it makes change difficult. To change an old behavior, consciousness and
prefrontal cortex must again be engaged, both to learn a new behavioral sequence and to inhibit the old habitual behavior.
As a result of predictive mechanisms, as one is learning, the brain automatically keeps activating the old behavior (Wise et
al., 1996). For example, your old golf swing keeps intruding while you are learning a new, improved one. A person may
need to go through a long period of conscious effort, which engages the prefrontal cortex to inhibit the old while
instituting the new. This is what Scott described when I pointed out that he seemed worried I would be critical of him: ‘I
am really trying to be aware of how I always avoid confrontation and try to please people, because it holds me back at
work. But like now, I just slip into my old ways’. With Patricia, initially she was unaware of her abrasiveness and
tendency to argue with me, which was interpreted as a defense both against feeling vulnerable and of being aware of her
anger. Even as she felt safer and was able to express her infantile needs for safety and soothing—and I responded
sensitively to them—she was still often abrasive. When I pointed this out, she said, ‘I seem to strike back, even though I
see there is no need to’. Eventually, with practice, a new behavior finally shifts to basal ganglia control where it becomes
fluid, automatic and non-consciously activated.

The same neurotransmitters involved in drug addiction, dopamine and endorphin, are involved in the reinforcement of
social behaviors (Depue and Morrone-Strupinsky, 2005; Panksepp, 1998). Dopamine is released as we work towards
satisfying needs and accomplishing goals, and is the basis for perseverance. Endorphin is released when the need is
satisfied, or the goal obtained. For example, as a child crawls on the floor towards the parent, dopamine is released. When
the child is picked up and hugged by the parent, endorphin is released. On the negative side, a child may seek out and
attach to people who mistreat them, as long as they provide some degree of attention or affection. The effect of dopamine
and endorphin on social learning can lead to maladaptive patterns of social interaction that are quite enduring.

What neuroscience suggests is that the working-through phase of analytic treatment aimed at modifying repetitive
transference patterns will require not only the use of conscious reflection and insight, but the use of conscious effort and
practice to change how one responds in the present. Because of the addiction-like aspects of early attachments, a person
may always have to remain alert to the possibility of falling back into old interpersonal tendencies.
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Prediction, empathy and understanding other minds
Theory of Mind (TOM) is the non-consciously operating human cognitive capacity, which enables us to automatically

infer that others have minds and mental states like our own, and to understand that mental states relate to behavior
(Baron-Cohen, 1994; Premack and Woodruff, 1978). Mental states include intentions, beliefs and feelings. It is TOM
that makes the behavior of others meaningful and predictable. TOM is related to the concepts of mentalization or reflective
function, and develops in the context of the attachment relationship (Fonagy et al., 2002).
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We need TOM because we cannot directly know what is going on inside the mind of another. TOM involves
predictive mechanisms, which are critical for normal social interaction (Baron-Cohen, 1994; Bischoff-Grethe et al.,
2000; Frith and Frith, 1999; Ruby and Decety, 2001). The brain takes the other person's observable behavior, including
their words and non-verbal gestures, current context and past experience with this person, and non-consciously makes a
prediction as to the most likely mental contents of the other's mind. These predictions allow us to anticipate how others
will interact with us and to make a plan for how we will react to them, automatically, quickly and smoothly. For example,
we infer from a person's facial expression and posture whether they are happy or angry and if their intentions towards us
will be friendly or threatening. By anticipating their intent, as they approach we can plan and activate our response
towards them more readily. When a baby picks up a toy and tugs its mother's sleeve, TOM helps the mother assume that
the baby wants to show the toy to the mother, and she quickly smiles and says, ‘Oooh! What a pretty toy’.

In social interaction we react not to another's behavior, but to their intention, which we predict. Therefore, errors of
prediction in TOM lead to faulty communications between people. For example, I often point out to Scott that his
defensive reactions to my questions occur because he assumes that my motive is to find fault with him.

In all conversation, as we listen the brain automatically makes predictions and plans our reply, before the other person
has finished what they are saying. Our ‘pre-planned reply’ may even be expressed before the other person utters their last
word. If we don't pay attention to what they actually say, we may not comprehend why they feel so misunderstood. The
analyst consciously tries to listen and wait before replying. At the non-conscious level, the analyst may ‘express’ some
type of non-verbal behavior, a sigh or a shifting of posture, even if the verbal utterances are kept in check. For example,
Patricia will detect my non-conscious, non-verbal ‘responses’ as I listen. She will shut down, for reasons that don't make
sense to me, until I recognize how my own inner predictive mechanisms have led me to certain assumptions about what is
going on in her.

TOM matures as the child develops. A baby first acquires the ability to recognize the intention behind the mother's
action by about 9 months of age (Tomasello, 1999). Before this age, if the mother points to an object, the baby looks at her
finger. At 9 months, however, when the mother points to an object, the baby understands that its mother intends for them
to look at the object. Before about 5 years of age, a child's TOM ability is egocentric (Baron-Cohen, 1994; Frith and
Frith, 1999). If a 3 or 4 year-old child wants to go out for a walk, when you put on your tennis shoes the child will assume
you want to go out for a walk. At about 5 or 6 years old, they start to recognize that others have mental contents that may
differ from their own. Individuals with autism or Asperger's Syndrome lack TOM (Baron-Cohen, 1994). It is proposed
that patients with ‘borderline personality’ have impairments of TOM or mentalization, which underlies their difficulty in
affect regulation and in interpersonal relationships (Fonagy et al., 2002).

TOM most likely derives from the predictions inherent in the ‘actionobservation’ system, or mirror-neuron system
(Rizzolatti and Arbib, 1998). Mirror
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neurons are pre-motor  neurons, which are activated both when we perform a goal-directed behavior and when we
observe another person performing a goaldirected behavior. When one person simply observes another person performing
a goal-directed action, mirror neurons in the pre-motor area of the observer's brain become active in the very same way as
when the observer performs that action. In this way, the observer's brain recreates the brain activity of the other person.
Neuroscientists presume that, since the pre-motor mirror neurons are linked to limbic regions that generate the intentions
behind goal-directed behaviors, we ‘know’ what someone else intends because our brain predicts they have the same
intention we would have if we were performing that same action (Iacoboni et al., 2005). In a sense, we read the minds of
others by predicting that others are like ourselves (Tomasello, 1999). For example, if I watch you pick up an apple, my
pre-motor mirror neurons become active in the same way as if I were picking up the apple. I automatically predict you
have the same intention I would have (e.g. most likely to eat the apple) if I were picking up the apple. If, however, I was
feeling particularly aggressive, I might be more likely to predict you would have aggressive intentions as well (e.g. to the
throw the apple at me). Might this be a basis for projection?

Empathy operates similarly (Carr et al., 2003). When we observe non-verbal behaviors associated with human
emotion, in another person's facial expression, posture, or head position, mirror neurons in one's own pre-motor area
become active, in the same way they would if we were performing those same non-verbal, emotional behaviors. We know

4
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what they feel because our brain predicts that they feel the way we would feel if we were moving our face and body in that
same way.

Consciousness: Its role in correcting prediction error
Consciousness and unconsciousness are not two entirely distinct phenomena. Rather, they exist along a continuum,

from the very conscious, to less and less conscious, to twilight areas between the two and then on to the more and more
deeply unconscious. Despite the fact that consciousness therefore typically blends into non-consciousness without a clear-
cut boundary, neuroscientists have identified certain characteristics more closely associated with the non-conscious and
others more associated with the conscious.

Non-consciousness holds an almost unlimited amount of information, whereas consciousness is limited to only a few
items at a time and is easily overwhelmed. As a result, the brain is designed to function without the intervention of
consciousness most of the time (Posner and Rothbart, 1998). In fact, the vast majority of brain activity is non-conscious,
with only a small percentage ever becoming conscious. In a sense, we operate on ‘autopilot’ much of the time and, as long
as things go as predicted, these non-conscious processes suffice.

—————————————

The pre-motor area is part of the prefrontal cortex and is considered the region in which motor actions are prepared. The primary
motor area, also in the prefrontal cortex, gives the signal to muscles to perform the action.
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The reason conscious awareness enhances monitoring and correction is that consciousness involves choice, voluntary
control, fine-grained perceptual distinctions and fine-tuned motor responses. By contrast, non-conscious processing is
automatic, involuntary, more imprecise and approximate. A number of experiments illustrate how consciousness is
involved in monitoring and correcting prediction errors. In one experiment, subjects are given goggles to wear with
‘inverted-prism’ lenses, which make the world appear upside down (Llinas and Pare, 1996). Since light seems to be
coming from the opposite direction, the brain predicts that the scene has been inverted and constructs the perception
accordingly. Over a period of time, other inputs come into the brain (e.g. proprioceptive inputs from limb and joint
position; tactile sensations from the soles of the feet), which indicate that the world has not turned upside down. This
causes the perception to ‘flip’. Subjects again ‘see’ the world right side up, despite the fact that they still are wearing the
inverted prisms.

Another experiment uses the Stroop test while subjects are in an fMRI scanner (Posner and Rothbart, 1998). In a
typical Stroop test, color words (e.g. red, green, blue) are written either in their own color ink or in another color ink.
Green, for example, may be written in green ink, or blue ink or red ink. The words appear on a computer screen and
subjects are asked to either name the word or the ink color the word is written in. As soon as a person sees a word, the
brain predicts the most likely thing would be to read the word, and prepares this response. If the command, instead, is
‘name the ink color’, the pre-planned action must be inhibited, and the correct action initiated instead. Because of the
automatic and non-conscious nature of these predictive mechanisms, many errors in response occur. A subject's correct
response correlates with their scan, showing activity in their anterior cingulate cortex (ACC). An incorrect response,
which is either noticed by the subject, or pointed out by the experimenter, also correlates with ACC activity. When the
person makes an error, however, and neither notices it, nor has it pointed out by the experimenter, this correlates with a
lack of activity in the ACC during that trial.

Although all the details are not yet fully worked out, neuroscientists conclude that the ACC and prefrontal cortex
work in tandem. The ACC helps detect prediction errors and then signals the prefrontal cortex to inhibit the inappropriate
response and to select the appropriate response instead. The ACC is activated by situations in which errors are more likely
to occur, such as when sensory inputs are very unfamiliar, vague, ambiguous or conflicting. The heightened activity in the
ACC signals prefrontal cortex, which draws more attention to these situations. This allows the prefrontal to be in a better
position, so to speak, to clarify the situation and to make corrections when an initial error occurs.

In the clinical situation, if the patient ‘subjectively experiences’ the analyst as behaving ‘as expected’ (that is,
transference), the patient will react accordingly and not necessarily notice when the analyst behaves differently than
expected. As in the Stroop test, the analyst can point out that the unexpected has happened. The patient must use conscious
awareness and effort for inhibiting the automatic predicted response and selecting another, more appropriate response
(Fernandez-Duque et al., 2000; Posner and Rothbart, 1998).
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Concluding remarks: Prediction and psychoanalysis
Among neuroscientists it is well accepted that ‘mind’ is a product of brain activity, and that psychological processes

are the result of underlying brain processes. This implies that certain psychological defenses which manifest as
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transference may be mediated through predictive mechanisms in the same way that a rat ‘freezes’ or runs away when the
tone is played, or that we can ride a bike without being conscious of what each of our leg muscles are doing. The patient
non-consciously anticipates that the analyst will react in the same hurtful way as their parents reacted. They non-
consciously activate their defenses before the analyst reacts or says anything, and subjectively experience what they expect
when the analyst does speak.

Because there is such a substantial body of neuroscience data regarding mental processes, it is time not only to utilize
neuroscience concepts to organize one's interpretive activity, but to formulate what might be called the ‘neuroscience
interpretation’. The ‘neuroscience interpretation’ uses the relevant neuroscience mechanism to help explain to a patient a
particular aspect of their problem. For example, I explain how non-conscious predictions may cause repetition and certain
elements of subjective reality. For meaningful change to occur, the patient must be aware that the therapist does not
currently react in the expected way. The therapist, for example, is interested in the patient's stories and feelings, not
disinterested or judgmental as expected. This kind of awareness allows expectations and responses to be modified.

Shame often underlies a person's resistance to awareness of the repetition of painful affects and childhood defenses.
The ‘neuroscience interpretation’ can be used to reduce shame. For example, Jane's boyfriend called to say he would be
late coming home from work. This indicated to her ‘danger ahead’, that is, abandonment. She immediately activated
defense mode by shutting off loving feelings, shouting at him and hanging up. In the session, she denied feeling hurt,
rejected or vulnerable, but said she was ready to end the relationship. I pointed out the connection to her feelings of
abandonment by her mother, but she couldn't feel the connection. She defended against awareness of the connection
because of deep shame about being so needy and vulnerable. No amount of empathic attunement, or interpretation about
avoiding painful affects, seemed to help. My neuroscience interpretation aimed at explaining conditioned learning and
how prediction processes make the subjective feelings of abandonment enduring and seem so real, reduced her shame and,
thus, facilitated both insight and reflective functioning. Eventually, she was able to slow down and think through how she
reacted to disappointment and loneliness, and was able to switch into ‘talking about hurt’, rather than ‘acting out anger’. In
the course of treatment, Jane eventually married a loving man. Since her predictions are deeply rooted, despite the
treatment she remains ‘susceptible’ to her defense of not feeling painful emotions and going into attack mode.

In addition to the direct ‘neuroscience interpretation’, I also use the concept of prediction to organize my interpretive
activity. I often point out that she does not notice the difference between what she expects in the transference and how I, or
her husband for that matter, actually feel and treat her. More than insight about
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her feelings with her mother, noticing the difference between what happens and what she expects to happen enhances
reflective functioning and helps her change her reactions.

Neuroscience indicates that, in certain instances, repetition can be so deeply engrained that more active approaches
are needed within the analytic treatment. In the case of Scott, he concretely believed that if he feels someone has criticized
or devalued him it means they must feel that way towards him. I interpreted the repetition and pointed out that he confuses
feelings with facts. It led to intellectual understanding, but not change. When, however, I shared more personally what I
was actually feeling, which contrasted so sharply with what he assumed, he recognized the repetition ‘at an emotional
level’ and was able, little by little, to change how he interacted with me.

A patient must not only recognize the repetition, but also be able to inhibit an old response and shift to a new one. The
neuroscience of prediction indicates that the analyst needs to actively encourage the patient to try out new and different
ways of being. I tell people that change requires them to try things they are afraid of and then to pay attention to and check
out if what they were so afraid of actually happened. For Patricia, she subjectively always felt left out and offended by
how people treated her. Unfortunately, her own automatic behavior of being defensive, abrasive and isolating herself
served to reinforce her expectations of being left out and unwanted by others. In tandem with her working in the
transference to understand her underlying conflicts and defenses, she actively began to question her assumptions. She
made herself try out being less ‘prickly and critical’, and to notice how positively people then reacted to her. As a result of
this new, interpersonal learning, she began to develop new predictions of what to expect.

When a person is ashamed or despairing that they are still so painfully affected by their childhood experiences, even
after a long period of treatment, explaining about non-conscious predictions and how they affect current, subjective
experience can be useful. I explain that these old feelings and ways of relating are not the result of a personal flaw or
weakness. They are still there because that is how the brain tends to work. Additionally, the neuroscience of prediction
explains why, in some cases, full cure is not possible. The old feelings and behavioral tendencies may always require some
degree of conscious reflection and effort to keep under control. This, too, is how the brain works. The analyst who
recognizes the biology of the brain will be in a better position to empathize with the lifelong challenge the patient must
face in this struggle, and will be less likely to feel discouraged themselves as to their therapeutic effectiveness (Gurvits et
al., 2000).

For the sake of ‘dialogue’ with the reader, I want to address some criticisms of my approach. Some critics say my
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ideas are ‘behaviorist’ and ‘not analytical’. They say the clinical interventions are too ‘active’, too ‘scientific’, too
‘reductionistic’ or ‘mechanistic’, and therefore are not appropriate in a classical analysis. They have been considered as
reflecting a type of countertransference enactment, derived from an anxious need to cure the patient with powerful science
or an intellectualized explanation, avoiding the patient's affects. I have a number of responses to these types of comments.
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Freud himself developed a number of different types of interpretations to help the patient understand their
unconscious mind. Since then, psychoanalysis has broadened its interpretive interventions as it incorporates more modern
views of mental function, including attachment theory, reflective function, intersubjectivity, the role of the relationship and
the interpersonal interaction, as well as transference-countertransference enactments. As mentioned earlier, neuroscience is
the closest thing we have to a science of the mind. It can only enhance psychoanalysis to consider incorporating it
somehow into what we say to patients. Additionally, and for me perhaps the most important reason I use neuroscience, it
facilitates the analytic process. There are many patients who cannot accept or are not persuaded by ‘psychological
explanations’ that their minds operate on an unconscious level, and that the past continues to have a powerful influence on
person's emotional and interpersonal functioning in the present. I have found that some patients can accept it more readily
and engage in the analytic method more collaboratively when they understand the science behind what we are doing. Is
this a modern cultural phenomenon? Perhaps it is. Perhaps in this day and age science has more sway for some people than
purely psychoanalytic explanations. To my way of thinking, whatever facilitates the patient's curiosity and willingness to
explore the unconscious dynamics of their mind is a welcome addition to the psychoanalytic method.

I am often troubled by the tendency of analysts to focus on the differences between approaches and, in a sense, ‘miss
the forest for the trees’. There is no one ‘right’ or ‘classical’ way to do analysis, rather there are a variety of analytic
approaches. The field would be better served to recognize the ‘fundamentals of analysis’ that various approaches share in
common, such as empathic, non-judgmental listening, and encouraging the patient to verbalize as much as possible their
inner thoughts, emotions, desires and needs. Patient and analyst together engage in the serious study and understanding of
the patient's (and at times the analyst's) underlying mental processes, many but not all of which are unconscious, including
the ‘here and now’ relationship, transference-countertransference phenomena, subjective meanings, affects, phantasies,
dreams, and enactments. The goal of analysis is to ‘understand the patient’ for the purpose of enabling the patient to
function more adaptively and satisfyingly. In this context, some of the above criticism would be valid if the case vignettes
were all that I did as an analyst with these patients. This is not the case. The treatments each contained all the
‘fundamentals of analysis’. Additionally, by breaking psychoanalysis into its ‘fundamentals’ we may be better able to
identify processes which neuroscientists can study.

Regarding the issue that sometimes interventions are ‘active’ or include ‘scientific, intellectual ideas’, or even a
manifestation of countertransference, need not be considered as inappropriate or an impairment of an analytic treatment.
The analytic method in which two people try to understand and talk about primarily the patient's mind, but also their
relationship together, is quite a strong and resilient tool, which is not harmed by the periodic inclusion of ‘activity’,
scientific ideas or even countertransference enactments.

It may be controversial to some for the analyst to be more active, and to use ‘scientific information’ in helping the
patient to focus their attention not only on
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the nature of the problematic repetitive pattern, but also to encourage them to ‘problem solve’, in order to develop
ways of consciously inhibiting old patterns and voluntarily initiating new more adaptive ones. It is my hope that, by
understanding the biology of predictive brain mechanisms, analysts may be less ‘resistant’ to the use of the ‘neuroscience
interpretation’ and the more active approaches for treating longstanding maladaptive interpersonal response styles.

Translations of summary
Das prädizierende Gehirn: unbewusste Wiederholung, bewusste Reflexion und therapeutische Veränderung.

Den Neurowissenschaften zufolge ist die «Wiederholung» ein grundlegendes Charakteristikum der Hirnaktivität. Das
Gehirn prädiziert, ohne dass dies dem Subjekt bewusst würde, was wahrscheinlich geschehen wird, und löst
Wahrnehmungen, Emotionen, Verhaltensweisen und interpersonale Reaktionen aus, die der Erwartung bestmöglich
angepasst sind bevor die betreffenden Ereignisse eintreten. Prädizierungen ermöglichen es dem Individuum, sich «im
voraus» bereitzuhalten, um im richtigen Moment rasch und mühelos reagieren zu können. Das Gehirn benutzt früher
Erlerntes als Orientierungshilfe in Bezug auf künftig Erwartbares. Solche Prädizierungen haben zur Folge, dass aktuelles
Erleben und aktuelle Reaktionen durch die Vergangenheit geprägt werden. Prädizierungen, die im frühen Leben wurzeln,
sind tief enkodiert und dauerhaft. Auf der Vergangenheit beruhende Prädizierungen ermöglichen ein effizienteres
Funktionieren des Gehirns in der Gegenwart, können aber auch Fehlern Vorschub leisten. Wenn das, was erwartet wurde,
nicht eintritt, wird sich das Bewusstsein u.U. darauf konzentrieren, die Situation zu monitorieren und zu korrigieren. Wenn
aber eine Wahrnehmung oder ein Gefühl für die Situation angemessen zu sein scheint, wird ein Irrtum möglicherweise gar
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nicht auffallen, so dass eine fehlangepasste «Wiederholung» nicht korrigiert wird. Dieser Beitrag untersucht, auf welche
Weise welche Prädizierungen an psychischen Abwehrvorgängen und an Wiederholungen in der Übertragung beteiligt sind
und wie die bewusste Selbstreflexion therapeutische Veränderung unterstützt. Die neurowissenschaftliche Forschung über
Prädizierungen zeigt, weshalb in bestimmten Fällen ein aktives Intervenieren des Analytikers nötig sein kann. Die Autorin
plädiert für die Verwendung einer «neurowissenschaftlichen Deutung».

El cerebro predictor: repetición inconsciente, reflexión consciente y cambio terapéutico. La neurociencia indica
que la ‘repetición’ es fundamental para el funcionamiento del cerebro. El cerebro predice de manera no consciente lo que
con mucha probabilidad va a ocurrir y pone en marcha las percepciones, emociones, comportamientos y respuestas
interpersonales mas adecuadas para responder al acontecimiento previsto. Estas predicciones permiten a los individuos
estar preparados ‘anticipadamente’, de tal manera que las reacciones se produzcan rápida y fluida cuando se produzca el
evento. El cerebro utiliza experiencias pasadas como guía para prevenir el futuro. En consecuencia, las experiencias y
respuestas actuales están moldeadas por el pasado. Las predicciones surgidas de las experiencias de la vida temprana
pueden estar profundamente codificadas y ser duraderas. Las predicciones basadas en el pasado permiten un
funcionamiento cerebral más eficaz en el presente, pero pueden conducir a errores. Cuando lo que ha sido previsto no
ocurre, la reflexión consciente puede intervenir para pilotar y corregir la situación. Pero aun cuando una percepción o una
emoción parezcan razonables para la situación, una persona podría no advertir que hay un error, y una ‘repetición’
inadecuada podría no ser modificada. Este artículo plantea de qué manera las predicciones contribuyen a las defensas
psicológicas y a la repetición transferencial, y cómo la autoreflexión consciente facilita el cambio terapéutico. El concepto
neurocientífico de la predicción indica por qué en ciertos casos puede ser necesario el compromiso activo del analista. Se
trata de demostrar la utilidad del uso »interpretaciones neurocientíficas’.

Le cerveau prédictif: répétition inconsciente, réflexion consciente, et changement thérapeutique.

Les neurosciences montrent que la « répétition » est fondamentale pour les fonctions cérébrales. De façon non
consciente, le cerveau prévoit ce qui est le plus probable d'arriver et met en mouvement des perceptions, des émotions, des
comportements et des réponses interpersonnelles qui sont les mieux adaptées à ce qui est attendu avant la survenue de
l’événement. Les prédictions rendent les individus capables d’être prêts « avant l'heure » de façon à ce que les réactions
surviennent de façon rapide et souple lorsque l’événement a lieu. Le cerveau utilisé la connaissance acquise comme guide
de ce qu'il peut attendre dans l'avenir. De fait de la prédiction, l'expérience et les réponses actuelles sont façonnées par le
passé. Les prédictions issues des premières expériences de la vie peuvent être encodées
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profondément et durablement. Les prédictions basées sur le passé permettent un fonctionnement cérébral plus efficace
dans le présent, mais peuvent conduire à des erreurs. Lorsque ce qui a été prévu ne se produit pas, le conscient peut être
amené à s'engager, afin de piloter et de corriger la situation. Mais, lorsqu'une perception ou émotion semblent raisonnables
pour la situation présente, la personne peut ne pas noter qu'il y a erreur, et ainsi la « répétition » inadaptée va rester
inchangée. Cet article discute comment les prévisions contribuent aux défenses psychologiques et à la répétition
transférentielle, et comment l'autoréflexion consciente facilite le changement thérapeutique. Les neurosciences de la
prédiction indiquent pourquoi, dans certains cas, l'engagement actif de l'analyste peut s'avérer nécessaire. Cet argument est
posé à l'usage d'une « interprétation neuroscientifique ».

Il cervello previsivo: Ripetizione inconscia, riflessione conscia e trasformazione psichica. La neuroscienza indica
che la ‘ripetizione’ è fondamentale alla funzione cerebrale. Il cervello prevede in modo non-conscio cosa stia per
succedere e mette in moto le percezioni, le emozioni, i comportamenti e le risposte interpersonali più adatte per rispondere
all'evento previsto. Questa funzione consente all'individuo di essere preparato a reagire di fronte a un evento in modo
rapido e fluido. Il cervello si serve delle esperienze passate come guida per la previsione del futuro. Quindi le esperienze e
le risposte del presente prendono forma dal passato. Previsioni formate sulla base di esperienze della prima infanzia
possono venire codificate in modo stabile e profondo. Se da una parte consentono un'efficiente funzione cerebrale,
possono dall'altra essere causa di errori. Quando un evento previsto non ha luogo, la riflessione conscia può intervenire per
monitorare e correggere la situazione. Tuttavia, se una percezione o un'emozione sembrano appropriate per una certa
situazione, l'individuo può non notare l'errore e una ripetizione ‘disfunzionale’ rischia di rimanere immutata. Questo
articolo esplora il ruolo della funzione previsiva del cervello in rapporto alle difese psicologiche e alla ripetizione nel
transfert, e il modo in cui una conscia riflessione di sé possa favorire mutamenti psichici. La nozione neuroscientifica di
previsione spiega il motivo per cui in certi casi sia necessario l'intervento attivo dell'analista. Si cerca infine di dimostrare
l'utilità dell'uso di ‘interpretazioni neuroscientifiche’.
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