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Abstract

The author presents a review of neurological studies, especially

animal studies of fear and research of humans with ventromedial

prefrontal lesions, that promotes the position that affect can be

experienced spontaneously in reaction to an object or to a

thought.  Damasio’s proposal is presented that emotions also

function as either overt or covert “markers” that remind one of

past consequences and guide decision making.  Evidence is also

presented that humans can have emotional memories of prior

experiences without corresponding explicit memory of these

events.  These conclusions differ from views promoted by

Cognitive Therapy and Rational Emotive Behavioral Therapy.  An

application of these neurological studies for psychotherapy is

proposed.
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The Physiological Underpinning of Affect

A Summary of Neurological Studies of Emotions

And Their Implications For Psychotherapy

In an earlier paper (Johnson, 1998***) I laid out eight

theoretical assertions underpinning a psychotherapeutic strategy

called Affective Cognitive Therapy (ACT).  This approach differs

from Cognitive Therapy (Beck, 1976; Beck, Rush, Shaw, & Emery,

1979) and, to a lesser degress, Rational Emotive Behavioral

Therapy (Ellis, 1994) in a number of critical ways.  One of these

ways is stated in the sixth theoretical assertion which addresses

the function of emotions and feelings in normal (and

pathological) processes:

Both positive and negative affect are associated with

objects, specific mental representations of these

objects, and ideas.  Affect can be experienced

spontaneously in reaction to an object or to a thought. 

Emotions also function as “markers” that remind us of

past consequences and guide our decision making

(Johnson, 1998, p ).

The inception of ACT was the writing in 1995 of a 32 page

booklet titled Getting Unstuck: A Guide For Breaking Out of Self-
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Defeating Patterns (Johnson, 1995).  This was prepared for

patients to facilitate the psychotherapeutic process.  The

booklet integrated my training and years of clinical observation. 

This was presented without use of psychological terminology (a

harder task than I had imagined) or references.

Since writing Getting Unstuck it has become evident that the

theoretical underpinning of this booklet needed to be stated. 

When I decided to prepare a paper (Johnson, 1998), the

theoretical assertion were quickly written down.  The task was to

reconstruct their origins.  Shortly after formulating the

assertions I began this process and a review of current

literature that relates to these assertions.  

In investigating Assertion Six, I was greatly impressed with

the neurological studies being done especially by LeDoux  (1996)

and Damasio (1996, 1994) and their respective associates. 

LeDoux, a psychobiologist, has done work mostly with rats to

research the neurological structures that support emotion.  His

conclusions were consistent with my clinical observations and

provided evidence about the primacy of affect in certain

situations.  Damasio, a professor of neurology, has done a

fascinating investigation in the function of the ventromedial

prefrontal cortex.  His Somatic Marker Hypothesis (Damasio, 1996,

1994) promoted my modifying Assertion Six by adding reference to

emotional markers.
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As I got deeper and deeper into neurological research, I

realized that there was too much material for the paper I was

preparing.  The trouble was that much of this research has

considerable relevance to psychotherapists but is not readily

available to most of us nor presented in a way that promotes its

meaningfulness to the therapeutic process.  I therefore decided

to write this paper devoted exclusively to this topic.

My goals for this paper are to present to the practicing

clinician a summary of neurological investigations of emotions

and what I see are some implications for the psychotherapeutic

process.  I believe this evidence will support Theoretical

Assertion Six and challenge the view, promoted by RET and CT,

that emotions are always mediated by thoughts and that the nature

of one’s emotional response is a function of one’s perceptions. 

Finally I think the research will demonstrate that people can

have emotional memories of events without having explicit,

cognitive memories of those events which is particularly relevant

with trauma.

In Praise Of Emotions

Few will doubt that we all must contend with the persistent

influence of emotions and feelings.  They can be confusing, and

even sometimes it is difficult to know exactly what it is that we

are feeling, although we are aware that we are feeling something

(Schacter & Singer, 1962).  These sometimes pleasant, other times
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distressing, humbling, and at moments humiliating sensations we

experience can override our most rational judgement and promote

self defeating decision making.  While this indeed happens (and

for some people all too often), the overwhelming evidence, which

will be explored, is that in healthy individuals emotions and

feelings actually promote adaptive choices.

In truth we could not survive if our behavior and judgement

were not so influenced by emotions.  Emotions are an integrated

part of our mental functioning, and sometimes in very powerful

and most times in very subtle ways (Damasio, 1994) assure us the

ability to make critical choices.  Unfortunately, there is a

strong bias against emotions and feelings in American

intelligentsia.  It is my opinion that this is reflected in the

popularity of Mr Spock and his fellow Volcans on Star Trek.  The

notion that our reasoning may not be so pure and free of

emotional influence, as many of us like to think, is roundly

rejected by many and can be witnessed in how much of cognitive

psychology attempts to create models of the mind by focusing

exclusively on intellectual functioning (see Kellogg, 1995).  The

work in computer Artificial Intelligence is an expression of this

rejection.  But to truly understand how the mind functions, we

must include the affective mind.  As LeDoux (1996) notes:

The cognitive mind (the mind being studies by cognitive

scientists) can do some very interesting and complicated
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things.  For example, it can play chess so well that real

grand masters can be given a run for their money.  But the

cognitive mind, when playing chess, does not feel driven to

win.  It doesn’t enjoy putting its partner in checkmate, or

feel saddened or annoyed if it loses a match.  It is not

distracted by the presence of an audience at a big game, by

sudden anxiety over the realization that a mortgage payment

is late, or by the need to go to the little chip’s room. 

The cognitive mind can even be programmed to cheat at chess,

but not to feel guilty when it does. (p. 34).

For most of us, most of the time, our emotions and feelings

tend to be adaptive and assure that we not only survive but get

through the day in a reasonably efficient and satisfactory

manner.

Definitions

Before going any further I need to define what I mean by

emotions and differentiate them from feelings.  These are terms

which like love have fuzzy meanings given the subjective nature

of our personal experiences with these sensations and given how

definitions in psychology vary, often depending upon the

theoretical orientation of the writer/researcher.  

When referred to in this paper, emotions and feelings are

defined in terms that reflect (on the one hand) the growing

neurological understanding of the subject and (on the other) the
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phenomenological experience of affect. Emotions are visceral

states and, as Damasio (1994) defines, “innately wired” response

patterns that can be primary reactions, i.e., reactions to

associations learned early in life, and secondary reactions to

adult learned associations.  Emotions are unconscious (or

nonconscious) reactions that can be observed in changes in body

states (blood pressure, galvanic skin response, pupil dilation,

etc) and behavior (including facial expressions and body

movement).  The conscious, subjective awareness of one’s emotions

(i.e. awareness of their physiological footprints) are feelings. 

Affect refers to emotions and feelings.  By using these

definitions it can be said that emotions are unconscious

responses and feelings are the conscious sensation of these

processes.  Damasio (1994) proposes that there are different

types of feelings: feelings of emotions and background feelings

which are not reflections of emotions but of one’s sense of being

(feeling well, out of sorts, being alive) that “corresponds

instead to the body state prevailing between emotions” (p 150). 

(More will be said below about the importance of these background

feelings.)

A Brief History Of Emotions

For over a hundred years there has been considerable dispute

concerning the influence and role of emotions as well as

feelings.  This topic is as old as psychology the science is in
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America with the first paper written in 1884 by William James

(1884, 1890) when he posed the question if a person runs from a

bear because he is frightened or frightened because he ran from

the bear?  James took the position that “...bodily changes follow

directly the perception of the exciting fact, and that our

feeling of the same changes as they occur is the emotion” (James,

1890, p. 449), beginning in America a debate over the nature of

emotions and the primacy of affect versus the primacy of

cognitions.

This topic cannot be discussed without making at least

passing reference to Freud.  He promoted both the primacy of

emotions and relegation of conscious processes to the role of

mediator between instinctive desires and the world (Freud, 1960,

1961).  To this day, his psychodynamic principles are widely

applied by many psychotherapists.  In fact much of his

terminology (ego strength, repression, superego, sublimation,

cathexis, projective identification, transference, etc.) is used

extensively, even amongst clinicians who do not subscribe to a

psychoanalytic point of view.  The trouble with Freud’s theory is

that the psychodynamic approach is very subjective, being built

on interpretations.  The concepts are, more often than not,

impossible to operationalize (often inferred, having vague and at

times different meanings depending upon application and the

writer), and the system does not lend itself to scientific
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investigation.  Cioffi (1970) proposes that psychoanalysis is a

pseudo-science and provides a strong argument to support that

view.  With this all said, we must respect that Freud has had a

powerful impact on Western thought and promoted the view that

much more is going on in a person than what appears on the

surface.  But in terms of scientific investigation (i.e.,

hypothesis testing) he has only had marginal influence, even with

the subject of emotions that is so much at the core of

psychoanalytic theory.

The exploration of the dichotomous issue of emotions and

cognition, advanced by James, remained relatively dormant during

the extensive period during which the behaviorist movement

dominated American academic psychology.  Although Watson (Watson

& Rayner, 1920) demonstrated that a human could be conditioned to

fear a neutral object, the focus was on external, observable

conditions that could be manipulated.  Fear, as a dependent

variable, was defined by behavior (crying, avoidance, etc.), not

subjective reports of feeling.  Mental processes need not apply. 

It was not until about thirty years ago that emotions and

cognition once again became a respected area of scientific

investigation.

In his influential work, Emotion and Personality, Arnold

(1960) proposed that emotion is a function of appraisal, a

process by which an individual determines an object’s existing or
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potential impact or relationship to himself.

The appraisal that arouses an emotion is not abstract; it is

not the result of reflection.  It is immediate and

indeliberate.  If we see somebody stab at our eye with his

finger, we avoid the threat instantly, even though we may

know that he does not intend to hurt or even to touch us. 

Before we can make such an instant response, we must have

estimated somehow that the stabbing finger could hurt. 

Since the movement is immediate, unwitting, or even contrary

to our better knowledge, this appraisal of possible harm

must be similarly immediate (Arnold, 1960, p 172).

Arnold gave an extensive argument promoting the role of

appraisal, which by pheonomenological analysis, can be

reconstructed as an essential prerequisite for not only one’s

emotions but one’s judgement and action.  Even in conditioned

learning, Arnold argues, appraisal must occur. “The conditioned

reflex is always a reaction to the unconditioned stimulus, based

on the animal’s realization that the conditioned stimulus

announces or belongs to the expected food or shock” (Arnold,

1960, p. 173).

Arnold represents a point of view that is reflected in

Rational Emotive Behavioral Therapy  (Ellis, 1985; Ellis, 1994

Ellis & Harper, 1970) and Cognitive Therapy (Beck, 1976: Beck, et

al., 1979).  Beck (1976) wrote, “The thesis that the special
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[conscious] meaning of an event determines the emotional response

forms the core of the cognitive model of emotions and emotional

disorders.  The meaning is encased in a cognition---a thought or

an image” (p. 52).  He further notes, “The nature of a person’s

emotional response---or emotional disturbance---depends on

whether he perceives events as adding to, subtracting from,

endangering, or impinging upon his domain” (p. 56).

In a similar vein, Lazarus (1982, 1984a, 1984b, 1991a,

1991b) takes the position that emotions are secondary to

cognitive appraisal.  However, he defines cognition in a broader

sense stating that “....cognition cannot be equated with

rationality....[and it] does not necessarily imply awareness of

the factors in any encounter on which it rests” (Lazarus, 1984b,

253).  Lazarus (1991a) stated “...the causal role of cognition in

emotion...is both a necessary and sufficient condition. 

Sufficient means that thoughts are capable of producing emotions;

necessary means that emotions cannot occur without some kind of

thought” (p. 353).  

In a series of studies Lazarus and his associates (Speisman,

Lazarus, Mordkoff & Davision, 1964; Lazarus & Alfert, 1964;

Lazarus, Opton, Monikos & Rankin, 1965) demonstrated how

contextual cues associated with a stressful situation influence

subjects’ appraisal of the situation and their subsequent

emotional reaction as measured by galvanic skin conduction. 
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Stimulus cues preceding an event can “...short-circuit threat by

altering the cognitive appraisal of the subjects of the film

[emotional stimulus] event” (Lazarus & Alfert, 1964, p. 203).

Not all have accepted the primacy of cognition whether

cognition is defined in a narrower or broader way.  Zajonc (1980)

proposed that it was “...entirely possible that the very first

stage of the organism’s reaction to stimuli and the very first

elements in retrieval are affective” (p. 154).  Zajonc (1980,

1984a, 1984b) has promoted the position that affect and cognition

are the product of two separate and independent systems which

allows for the primacy of emotion in numerous situations.  

To test this point of view, Murphy and Zajonc (1993) did a

number of studies using suboptimal visual stimuli (stimuli that

is exposed to a subject in such brief exposures that the subject

is not conscious of its viewing).  This stimuli (happy or angry

faces; large or small circles and squares) were randomly paired

with Chinese ideographs.  A stimulus would be presented first

priming a ideograph.  The studies consistently produced results

demonstrating that suboptimal presentation of negative or

positive facial expressions elicited favorable and unfavorable

ratings, respectively, of the ideographs.  Large or small circles

and squares had no influence to perception of the size of the

ideographs except when this stimuli were shown long enough for

subjects to be conscious of their presence.  (This was also true
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when neutral male and female faces were used as primes and

subjects were asked if the ideographs were masculine or feminine

objects.)  Murphy and Zajonc concluded that these studies

demonstrated that people can experience an affective reaction,

free of cognitive mediation, when emotionally provoking stimuli

are experience outside of the range of conscious awareness.  They

also noted that emotionally neutral stimuli was influence on

judgement only when consciously observed.  They further concluded

that an affective reactions is quicker.

The Primacy Debate

The studies of Lazarus and Zajonc provided evidence to two

opposite points if view about the relationship between emotions

and cognition.  In a point/counterpoint pair of articles in the

American Psychologist, Zajonc (1984a) and Lazarus (1984)

presented their opposite interpretations and views of this topic. 

Lazarus stated:

What would it take to prove that emotion is independent of

cognition and even precedes it?  Zajonc would have to show

that there was not the slightest trace of an evaluative

perception or thought when an emotion occurred; conversely,

I would have to show that whenever an emotion occurred it

was always preceded by a cognitive appraisal process.  At

present I believe that neither of these proofs is possible.

(P. 126)
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While introspective and controlled experiments had produced

contradictory evidence for how emotions fit into the mental

equation, neurological studies would appear to provide a

convincing smoking gun (although, as will be noted below, not one

accepted as such by Lazarus).  These studies offer strong support

for the position that emotions are the consequence of a complex

array of factors that can create a spontaneous knee jerk response

to a stimulus or a dampered reaction that is influenced by higher

cognitive processes.  The evidence is that emotions have primacy

over cognitions in certain situations and cognitions do in

others.  There is also evidence that as LeDoux (1996) asserts,

“different emotions are mediated by different brain networks, and

evolutionary changes in a particular network don’t necessarily

affect the others directly” (p. 106).

LeDoux in a series of studies of fear reactions (LeDoux,

Sakguchi, Iwata, & Reis, 1986; LeDoux, Sakaguchi, & Reis, 1983)

traced in rats the neurological pathways that information about

fear conditioned auditory stimuli travel to reach the areas of

the brain that control defensive emotional reactions (change in

blood pressure and breathing, startle response, etc.).  From the

cochlear nucleus a signal travels to the sensory thalamus.  From

the auditory thalamic relay station, the medial geniculate

nucleus, the signal follows two pathways that lead to the central

nuclei region of the amygdala, which in turn sends signals to
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points in the brain stem that control fear responses.  The larger

of these two tracks goes to the neocortex, and in turn the

neocortex sends projections to the nuclei region of the amygdala

(Ottersen, 1981).  The second medial geniculate track projects

directly to the striatal field which includes the amygdala. 

These projection are also found in primates (Amaral, Price,

Pitkanen, & Carmichael, 1992; Mehler, 1980***; Turner, Mishkin, &

Knapp, 1980***).

Up until relatively recently the function of the amygdala,

which had been identified as part of the limbic system by McLean,

was an “enigma” (Thompson, 1967, 1975).  Studies in the 1960's

suggested that the amygdala was implemented in the expression of

rage and violence (Mark & Ervin, 1970), a view that has not been

substantiated by more recent human (Halgren, 1992) and animal

studies (Oakes & Coover, 1997).  The amygdala is a very complex

structure with projections that connect it to numerous cortical

and subcortical structures, and to this day its functions remain

an “enigma” (Amaral, et al., 1992).  In the last few years

studies have demonstrated that parts of this structure mediate

fear (LeDoux, 1996) and that components of the amygdaloid complex

probably mediate other emotional reactions, although “...the

amygdala [possibly] has a special role in the integration of

fear...” (Halgren, 1992, 198).

For Lazarus and the cognitive behavioral theorists the



Underpinning of Affect 17

auditory wiring scheme that LeDoux trekked would probably seem

predictable.  Fear and anxiety would be the consequence of

cognitive appraisal, a higher functioning that would involve the

neocortex.  But LeDoux’s investigation did not end here. LeDoux

and his associates (Romanski & LeDoux, 1992a; LeDoux, et al.

1983) have found that ablation of the auditory neocortex did not

prevent the occurrence nor reduce the magnitude of a conditioned

fear response to an auditory stimulus that proceeded an electric

footshock.  When the medial geniculate nucleus was lesioned,

which cut both the projections to the neocortex and to

subcortical regions of the brain, including the amygdala, rats

could not be conditioned to fear the auditory stimulus.  In a

later experiment Romanski and LeDoux (1992b) severed the

thalamus-amygdala projection .  As with the lesion of the

auditory cortex, this had no effect on auditory fear

conditioning.  

These findings demonstrated that the amygdala was critical

for learning to fear and that such learning can be mediated

either by the thalamus-cortex-amygdala pathway or the direct

route from the thalamus to the amygdala.  All together these

studies revealed that cognitive appraisal is involved but not a

necessary prerequisite for learning or experiencing a fear

reaction.  The thalamus-amygdala projection allows quicker

responses, given that it is one neuron away from the thalamus
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(LeDoux, 1996).  The projection through the cortex involves a

number of synaptic relays.  A rat (or a human) can have an

immediate reaction to a stimulus that will elicit a emotional

response before being cognitively aware.

Lazarus (1991a, 1991b, 1986) reaction to LeDoux’s research

(LeDoux, 1986) was to integrate the findings into his appraisal

theory by accepting that the two neuro paths reflected two modes

of meaning generation.  Cognition retained its primacy which

appears to reflect a broadening of the definition of cognitive

when Lazarus wrote that “...one would no longer need to equate

cognitive processing with the relatively slow, progressive

stepwise generation of meaning from meaningless stimulus bits, or

with the deliberate, volitional, and conscious reasoning that is

often found in the garden variety of emotion process. . .”

(Lazarus, 1991a, p. 359).

One must accept that the primacy issue is a debate without

end because how one defines cognition, emotion, appraisal,

knowledge, meaning, etc. and even how one interprets the data

reflects both one’s theoretical orientation and personal biases

(see Holton, who is quoted in Csikszentmihalyi, 1996).  From my

point of view Zajonc (1984a) was correct when he concluded that

Lazarus’ insistence that appraisal must proceed emotion reflects

definition, not data.  Lazarus (1982) defines cognition appraisal

as a process of gauging the meaning or significance of stimuli. 
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To interpret, as Lazarus (1991a) does, that a subcortical

unconscious process, which mediates a reflective emotional

responses, as a form of cognitive appraisal is in my opinion a

real stretch.  But even with this, Lazarus accepts emotional

reactions can be experienced automatically without phenological

awareness, rationality or deliberation.

Fear And The Amygdala

Using rabbits as subjects, Jarrell, Gentile, Romanski,

McCabe & Schneiderman, 1987 not only replicated LeDoux’s (LeDoux,

et al., 1986, 1984) results but found that lesions to the medial

division of the medial geniculate nucleus (which projects

directly to the amygdala) not only prevented fear conditioning

but the expression of a fear response learned prior to the

lesion.  In a later study Muller, Corodimas, Fridel, & LeDoux

(1997) demonstrated that temporary inactivation of the amygdala

caused temporary inability to express a prior learned conditioned

fear response, a reaction that was later exhibited after the

amygdala once more became functional).  Campeau & Davis (1995)

found that the amygdala mediated fear conditioning to both

auditory and visual stimuli.  Romanski, Clugnet, Bordi & LeDoux

(1993) determined that the amygdala was responsive to

somatosensory stimuli.  Together these studies demonstrate that 

as LeDoux (1996) states there is a separate memory system not

only for learning to fear something through different senses but
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to experience that fear after the association has been

established.

Further studies have provided evidence for the inter-

independence of fear and cognition.  Bordi and LeDoux (1994a,

1994b) demonstrated that the projections (the medial division of

the medial geniculate nucleus, suprageniculate nucleus and

posterior intralaminar nucleus) from the auditory thalamus to the

amygdala were, overall, broader tuned than projections (the

ventral division of the medial geniculate body) connecting the

auditory thalamus to the auditory cortex.  Broader tuned cells

respond to a wider range of stimuli and are less discriminating

than narrowly tuned cells.  Projections to the amygdala would

respond to loud noise or a sound that is similar to one that has

denoted a threat where the cortex receives more specific auditory

information.  

The amygdala also receives some narrower tuned cells which

may reflect in part innate wiring for eliciting a response to a

particular sound of danger specific to a species (LeDoux, 1996). 

In addition to the auditory tracks, there may be a similar

mixture of broad and narrower tuned neurons for other senses. 

The research of Murphy and Zajonc (1993) suggests that humans may

be born with such a preset for spontaneous recognition of facial

expressions of anger and other emotions.  This is consistent with

the observations of Amaral, et al. (1992) of how “individual
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amygdaloid neurons can respond.... to complex stimuli such as

faces” (P 55).  Oakes & Coover (1997), in their investigation of

small lesions to substructures of rat amygdala on fear, found

evidence of this.  Whereas lesions to the medial nucleus “...does

not play a role in freezing or avoidance in response to stimuli

paired with footshock” (p. 54) they cite other studies in which

this substructure was involved with freezing in response of a

specific rat who had previously defeated a subject and even

possibly in the presence of a cat.

When you think about it, this is a very adaptive design.  A

person’s (or an animal’s) knee jerk reaction would be vigilance 

in response to an instinctively intimidating stimulus or to a

presence resembling something to which one has been conditioned

to fear.  Then, after appraisal, there would be relaxation after

hearing (or seeing) that the particular object is not dangerous

or maintenance of one’s defense concluding that indeed the object

is a threat.  (Evidence of this is suggested by Gewirtz & Davis

(1997) in their investigation of post-synaptic NMDA receptors in

the amygdala demonstrated to mediate associative learning.)   An

expression of this in humans can be observed in a person, who has

recently been assaulted, becoming tense, when he catches sight of

the looming presence of a form that is similar to the assailant,

and then unwinding, when he recognizes the other person is a

friend.  This is reflected in a propositon of Amaral, et al.
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(1992) who state that one function of the amygdala is to serve as

an “attentional mechanism” that immediately focuses higher brain

structures onto something that is emotionally charged.

Emotional Memory

A conscious awareness of the object eliciting a fear

reaction does not even have to exist to experience such a

reaction.  It may have been forgotten or no explicit memory of

the events was ever formed.  In their discussion of infantile

amnesia, Jacobs & Nadel (1985) observed that the neurological

capacity to form permanent explicit memories does not exist until

much later than the capacity to retain procedural and conditioned

learning.  When a client says, “I don’t understand why I become

so nervous around doctors,” they may not be exhibiting some kind

of ego-defense but lack of a explicit memory of the source of

this fear which may be infantile or associated with a forgotten

or incomplete explicit memory.  

How can someone have a fear reaction to something and have

no memory of how the association was learned?  There is

overwhelming neurological evidence that different memory systems

exist that function in tandem but independent of each other

(Skinner, Martin, Harley, Kolb, Pridgar, Bechara & van der Kooy,

1994; Selden, Everitt, Jarrard & Robbins, 1991).  Cognitive

memory or what is called explicit or declarative memory (Cohen &

Squire, 1980) represents our memory of facts as well as the
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images and sounds that we can bring into conscious awareness. 

This is what most of us think of as memory, which is mediated by

the hippocampus structure of the temporal lobe (Amaral, 1987)). 

There are various forms of implicit or unconscious memory.  One

form allow us to learn and retain certain skills like walking and

driving a car.  Another form influences the way we structure our

thoughts and interpret what we explicitly know (Baddeley, 1992;

Gopnik & Meltzoff, 1996; Piaget, 1972).  Cohen & Squire (1980)

demonstrated that amnesic patients (individuals who, by all

indications had hippocampal damage) could learn and retain

procedural skills but not the knowledge of learning these skills

or the contents used to learn these procedures.   

A third type of implicit memory is emotional memory.  LeDoux

and others have demonstrated that the amygdala mediates at least

portions of this memory process by causing one to associate

stimuli (external or internal) with fear and to respond when a

fear associated, conditioned stimulus is present irrespective of

an explicit memory.

The separate and parallel function of explicit memory and

emotional memory of fear has been demonstrated in a number of

studies.   Blanchard, Blanchard & Fial (1970) had revealed that

the hippocampus plays a critical role in contextual conditioning,

i.e., conditioning to the general environment in which the

conditioned stimulus has been paired with an unconditioned
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stimulus.  Where the amygdala is responsible for spontaneous

reactions to specific stimuli (whether unconditioned or

conditioned), the hippocampus mediates an emotional reaction to

the surroundings in which that stimuli has been present. 

Phillips & LeDoux (1992) demonstrated that rats with damaged

hippocampuses could not be conditioned to elicit a fear response

to the context in which they learned to pair an auditory stimulus

with a footshock.  Rats with amygdala damage could not be

conditioned to either the conditioned stimulus or the context. 

This is not surprising since the hippocampus receives projections

from the cortex (Amaral, 1987) and the amygdala has direct

projections from the hippocampus (Ottersen, 1982).  

In another investigation Penick and Solomon (1991) found

that rabbits with lesions to the hippocampus exhibited

conditioned fear reactions to the conditioned stimulus when it

was presented in a different environment.  This behavior

contrasted to that of unoperated controls and a group of rabbits

with neocortex lesions.  These subjects exhibited fear when the

conditioned stimulus was presented in the context in which the

conditioning occurred but would not elicited a reaction when

presented in a different context.

An example of a spontaneous fear response that is unpaired

with a declarative memory was exhibited recently by one of my

patients.  A woman in her forties, she was disabled and depended
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upon Dial-A-Ride for her transportation because she could not

drive.  A few days before Christmas she was dropped off at the

market but was never picked up.  This had happened before, and

when Dial-A-Ride failed to show up, she would usually get pretty

mad.  On this particular day she became overwhelmed with fear

instead and started to cry uncontrollably.  “I was crying like a

child,” she told me later.  “I don’t know why.  I was so afraid

and embarrassed. I just felt like a little girl.”  The woman had

a pretty horrendous history and was raised by abusive, alcoholic

parents.  My suspicion is that as a young child she had been once

left behind at the market or store, probably around Christmas

time, an event that had been traumatic but an event about which

she had either forgotten or that had occurred when she was too

young to form lasting explicit memories.  Whatever the case, her

emotional reaction surprised her, as often an unpredicted

emotional reaction can for anybody.

The Inhibition of Fear

Once these learned emotional reactions have been

established, how does one control or eliminate them?  Saying this

another way, how does a clinician help a client, as the one

described above, deal with unreasonable and inhibiting fear? 

There have been many answers given to that question and each

explanation reflects the author’s theoretical orientation and

what he or she believes are the mechanisms of change at work. 
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Recent studies of brain circuitry and of cellular mechanisms of

neurons in the amygdala offer insights into the brain’s

functioning that underpins the process of fear remission and have

considerable implication for psychotherapy.  This research

provides fascinating glimpses at the neurological substrate of

both affect and what is known about extinction.

Extinction is the process, identified by Pavlov (1927/1960)

in his studies of the digestive system, by which a conditioned

stimulus no longer elicits a response.  He stated: 

“...extinction must be regarded as a special form of

inhibition.  That it cannot be regarded as an irreparable

destruction of the conditioned reflex, due to disruption of

the respective nervous connections, is evidenced by the fact

that the extinguished reflexes spontaneously regenerate in

course of time (p. 60). 

In a number of experiments Bouton (1994) confirmed Pavlov by

demonstrating that conditioned learning can, from all

appearances, recover after it has been forgotten.  This can occur

under a number of different conditions: contextual cues often

play a powerful role in spontaneous recovery (Bouton & King,

1983) which suggests the involvement of the hippocampus mediated

learning in this process.  Spontaneous recovery suggests that

once the neuro-substrate that maintains a long term emotional

memory has been established, this synaptic connection is
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permanent, always there.  There is no forgetting.  While a

response may become inactive, the potential for spontaneous

recovery of a reaction exists, especially in situations that more

closely approximate the circumstances of the original learning of

the conditioned fear although that reappearance may not emerge as

quickly as when originally learned (Bouton & Swartzentruber,

1989).

This state of affairs could be viewed as darn right

depressing if evidence did not exist that the frequency and the

intensity of a conditioned response can be reduced and inhibited

to the point where there is little or no indication of its

appearance.  This occurs and is achieved, not by unlearning, but

by a learning of a different nature from the original

conditioning.  This can be called inhibitory learning.  

This neutralization is achieved by the action of inhibitory

neurons which, when they become activated in the conditioned cell

assembly, check the firing of excitatory neurons in the amygdala. 

To understand how neurons can inhibit a fear response, one must

first understand the mechanism that seems to account for synaptic

plasticity in the amygdala.  Plasticity is the change in neuron

transmission properties that results from learning.  This change

is believed to be the expression of an increase in the strength

of a synaptic connection, a process which is called Long Term

Potential (LTP).  Once a connection has been strengthened a
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postsynaptic neuron, which had been unresponsive to the

neurotransmitter released from a particular presynaptic neuron,

will respond to that second neuron’s neurotransmitter.  For a

more detailed description of this process see Kalat (1995).

There is evidence that fear conditioning (and other

emotional learning) is achieved through LTP of amygdala neurons. 

Neuro pathways from the medial geniculate body to the amygdala

project to amygdaloid neurons with N-methyl-D-aspartate (NMDA)

receptors (Farb & LeDoux, 1997). Research demonstrates that NMDA

receptors on these postsynaptic neurons mediates learning

(Fanselow & Kim, 1994; Campeau, Miserendino & Davis, 1992; Kim,

DeCola, Landeira-Fernandez & Fanselow, 1991; Miserendino,

Sananes, Melia & Davis, 1990). An antagonist to NMDA blocks the

acquisition of a conditioned fear response, and LTP cannot be

achieved.  However, if an NMDA antagonist was introduced after

conditioning had occurred, the fear reaction would still be

exhibited in response to the conditioned stimulus (Gewirtz &

Davis, 1997; Campeau, et al., 1992; Kim, et al., 1991;

Miserendino, et al. 1990).  NMDA is, therefore, critical for

learning but not necessarily the expression of a fear response.

Inhibitory neuron projecting to the amygdala also appear to

have NMDA receptors critical for inhibitory learning.  This has

been demonstrated in studies in when extinction of learned fear

condition was blocked by NMDA antagonists (Baker & Azorlosa,
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1996; Cox & Westbrook, 1994; Falls, Miserendino & Davis, 1992). 

Stated another way, LTP of inhibitory neurons did not evolve.

It has been hypothesized that neuron inhibition is mediated

by neurons projecting from the neocortex, especially from the

prefrontal region (Morgan & LeDoux, 1995; Morgan, Romanski &

LeDoux, 1993).  While neuron projecting to the lateral nucleus of

the amygdala originate primarily in the thalamus, the majority of

the remaining projections originate from the frontal cortex (Farb

& LeDoux, 1997).  This is a new area of investigation, and the

data available are mostly preliminary.  What has been produced

lends marginal support to neocortex mediated inhibition

hypothesis.  PET blood flow (Hugdahl, et al., 1995) and magnet

brain imaging (Wik, Elbert, Fredikson, Hoke & Ross, 1997) studies

of extinction of human classical conditioning reveals the

involvement, respectively, of the frontal cortex and the insular

cortex, which connects to several cortical and subcortical

structures including the frontal cortex. Rats with a medial

prefrontal cortex lesion took significantly longer than controls

to extinguish to a conditioned stimulus (Morgan & LeDoux, 1995;

Morgan, Romanski & LeDoux, 1993).  However, Gewirtz, Falls &

Davis (1997) could not replicate this outcome (there were several

differences in how the two experiments were performed).  One can

speculate that the influence of the prefrontal cortex in rats is

not as strong as it is for humans, given the larger proportion of
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this structure in the human brain, and performs a less critical

role.  Either way, both studies indicate that other sources for

inhibition exist since subjects in both rat studies eventually

achieved extinction.  The amygdala receives projections from

other parts of the brain including the hippocampus which has been

demonstrated to be critical for contextual learning.  

Whatever their source, inhibitory neurons achieve LTP and

restrict or modify the expression of fear conditioning.  Be the

subject a human or a rat, new information is gained concerning

the predictor of a noxious event, its circumstance and other

cues.  Learning occurs which dampens the conditioned response. 

In the case of the woman who became afraid when her ride did not

come, she became calmer after being reassured and realizing that

her experience was probably an emotional expression of a

forgotten, unpleasant childhood experience.  These interventions

may have facilitated the LTP of inhibitory neurons.  She may have

been more responsive at this moment and benefited as she did

because of her focused attention during the intervention and

because of the emotional state she was in, conditions that

promoted neuro-plasticity.  This is speculative but consistent

with the data at hand and what we know about catharsis (see

Jackson, 1994) and plasticity (see Kalat, 1995).

The Study of Fear In Humans

For obvious ethical reasons the studies of fear summarized
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above have not been replicated with human subjects.  On the basis

of his research studying the amygdaloid structure in human

subjects, Halgren (1992) questions the importance of the thalamus

to amygdala track in human although there is evidence of its

involvement in other primates (Amaral, et al., 1992; Mehler,

1980***; Turner, et al., 1980***). There is also a recent study

that provide some evidence that the same process that occurs in

rats and other mammals also occurs in humans.  Morris, Friston,

and Dolan (1997) used human subjects in an aversive conditioning

paradigm to record PET neuroimaging of brain activity.  In

response to salient visual stimuli there was increased activity

of the pulvinar nucleus of the right thalamus followed by

correlating activity in the right amygdala.  This study is

consistant with animals studies indicating the “. . . importance

of the amygdala and thalamo-amygdala pathways in emotional

learning and, in particular, aversive (fear) conditioning”

(Morris, et al. 1997, p. 773).

The role of the amygdala in processing emotion, especially

fear, has been well documented.  Halgren (1992; Halgren, Walter,

Cherlow, & Crandall, 1978***)) in his review of studies of the

effects of human amygdala stimulation found that this stimulation

evokes a variety of feelings, thoughts and bodily signs of

emotion that more often than not tended to be labeled fear. 

Studies of humans with selected bilateral amygdala lesions reveal
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how this damage interferes with the person’s ability to recognize

emotionally charged stimuli or develop conditioned autonomic

responses to fear producing stimuli.  A subject with congenital

bilateral damage to the amygdala had an impaired ability to

recognize facial expressions of fear although she could identify

familiar faces and detect that pictures of a fearful face

indicated that some emotion was being expressed (Adophs, Tranel,

Damasio, & Damasio 1994, 1995).  This inability was not shared

with two other patients with Urbach-Wiethe disease who suffered

bilateral amygdala damage later in life suggesting that the first

patient’s damage disrupted normal developmental acquisition of

facial fear recognition (Hamann, Stefanacci, Squire, Adolphe,

Tranel, Damasio & Damasio, 1996).  Another subject with bilateral

amygdala lesions could not recognize the affect in voices with

angry or fearful tones (Scott, Young, Calder, Hellawell,

Aggleton, & Johnson, 1997).  

A patient with bilateral amygdala damage could not be

conditioned to acquire skin conductance response (SCR) either to

auditory or visual stimuli (Bechara, Tranel, Damasio, Adophs, 

Rockland, & Damasio (1995).  At the same time this patient could

verbalize which conditioned stimulus proceeded which

unconditioned stimulus.  On the other hand, the opposite was true

of a patient with bilateral hippocampus damage: this person could

not retain explicit memory for the pairing of the stimuli but
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exhibited conditioned SCR.  A third patient, who had both

bilateral amygdala and bilateral hippocampus lesions, could

neither be conditioned nor report the pairing.  In another study

(Tranel, Damasio & Damasio, 1995) subjects with agnosia, the

inability to recognize faces, caused by occipitotemporal damage

were showed pictures of familiar and unfamiliar faces.  These

subjects could not, by verbal report, identify pictures of family

members or famous people.  At the same time their SCRs

significantly discriminated between pictures of familiar and

unfamiliar people.  This demonstrated covert emotional

recognition of faces they would be expected to know.

Reber (1993) cites a number of reports of patients with

prosopagnosia, a condition in which they cannot recognize the

faces of family members but have implicit recognition.  Other

studies give accounts of patients with documented lesions to the

hippocampus (see Rempel-Clower, Zola, Squire & Amaral, 1996). 

These individuals maintain declarative memory of matters learned

prior to the damage but could not form new permanent explicit

memories.  At the same time primates with this damage could

acquire an emotional memory (Zola-Morgan, Squire, Alvarez-Royo &

Clower, 1991***).  This has also been seen in humans (*****).

Typical would be a person who became very angry at his wife

during a phone conversation and hung up on her.  Later that day

when she came to the hospital to visit him, he could not recall
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the incident but admitted that he felt hostile toward his spouse

although he could give no reason why.

Anger, Sadness, And Other Emotions

To this point I have summarized research on fear.  It is

harder to examine the neurological underpinning of other emotions

because there is very limited research in this area.  After all,

how does a researcher manipulate a rat to feel guilt or even

disgust?  Even anger is tricky to study, even to define, although

subjectively most of us know when we are p.o.’ed and often when

others are too.

An assumption often made regarding emotions is that they

represent different shades or manifestations of the same general

psycho-physiological operation (see Russell and Fehr (1994) for a

discussion of this issue).  While emotions and feelings may be

lumped together under a rubric such as the impulse to act

(Goleman, 1995), this tendency on the part of writers may reflect

not only a writer’s theoretical orientation but the lack of hard

evidence concerning what is really going on at a neurological

level and the adaptive function of each emotion.  Even to say

that some emotions are not thoughts or cognitions may be an

artificial distinction because so called “hot” cognitions

Lazarus, 19??***), i.e., thoughts that are emotionally charged,

may in some cases have less to do with primacy than a phenomena

that involves a blending of what we define as affect and
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cognition into a gestalt.

What is known about the psychoneurology of fear does not

immediately translate to knowledge about any other emotion or

feeling nor does it represent a model of affective-cognitive

interplay.  There has been considerable effort spent in attempts

to identify which are the basic emotions (xxxx).  Frankly this

seems, at this point, to be a subjective process.  Understanding

the neurology of emotion experiences seems critical.  Hopefully

with new brain scanning technologies more can be understood. 

There are a few encouraging studies using this technology.

Preliminary studies (Lane, Reiman, Ahern, Schwartz, & Davidson,

1997; George, Ketter, Parekh, Horwitz, Herscovitch, & Post, 1995)

of human subjects using positron emission tomography (PET) to

measure brain activity suggests that different brain regions are

involved in happiness, sadness, and disgust.  This suggests that,

as LeDoux (1996) proposed, different systems are involved with

different affects.

Consider the litte bit that is know about the

psychophysiology of sadness.  We associate sadness with tears,

and there is some rudimentary knowledge of the neurology

underpinning crying.  

To paraphrase James, does one cry at a movie because one is

sad or is one sad because he cries at a movie?  I sure know what

I’m feeling when I’m feeling sad.  I can even tell you what
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scenes in certain movies make me sad.  But my subjective

awareness of sadness and knowledge of certain personal sad

stimuli does not tell me the complete picture of what is going on

here.

From what I have observed clinically, and personally, many

feelings, at least in one regard, appear at times to exhibit a

feature they hold in common with fear: Independent emotional

memory.  In the presence of certain stimuli or situations there

can be a spontaneous experience of anger, sadness, uneasiness

without mediating thoughts.  The awareness of the feeling can be

puzzling and even troubling to the individual often expressed in

the words, “Why I’m I feeling this way?”  Recently I saw a woman

who had been in a relationship with a substance abuser.  Over

time, as the relationship progressed, she began feeling sad and

very weary. “The feeling is familiar,” she said, but couldn’t put

a finger on what it was similar to.  Intellectually she knew that

the relationship was not good, would not last, and that she could

get out of it.  It was only as she talked about it in therapy

that she realized that the familiar feelings were the same she

felt years before in another relationship that was not only

dysfunctional but abusive.  Intellectually she knew that the men

were quite different, except for their substance abuse and

tendency to blame her for the problem in the relationship.  But

it “felt the same.”
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Thoughts and Feelings

The object of fear itself does not have to be present to

evoke a spontaneous emotional reaction (Halgren, 1992).  The

thought of the feared object can also evoke the reaction (which

in turn is subjectively experienced as fear or anxiety). 

Contrary to what Lazarus proposed and CT teaches, a person’s

emotional reaction can function independently of cognitive

appraisal or fear prompting faulty thinking.  And whiles these

processes themselves can promote an emotional reaction, this

still reflects two separate systems working together.  For

example, when we think of something we know will evoke a scary

feeling, saying to our selves how scary that thing is does not

cause the fear.  The emotional memory is associated with the idea

whether we admit that it is scary or not, and we will feel the

fear or anxiety regardless.  Granted, telling ourselves how

terrible something is or catastrophizing a situation can make the

feelings even stronger.  We can even learn to associate a feeling

with something by negative thoughts.  (Over the years I have

worked extensively with patients who have borderline personality

disorders. Clinically I know a lot about this process.)

The neurological connections that allow a thought to trigger

an emotion have been traced (Amaral, et al, 1992).  However, the

projections from the amygdala back to the cortex are stronger. 

It is easier for a thought to stimulate an emotional reaction but
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darn right difficult to think oneself out of an emotional

reaction once it has been triggered, either by a thought or a

external stimulus (LeDoux, 1996).

LeDoux promotes the view that such a swift uninhibited fear

response has been perfected through evolution as a essential

reaction to danger in all animals including the most complex

(humans).  What distinguishes higher animals (because of their

more developed neocortex) is the ability to appraise the fear

stimuli and dampen a response when a reflex indicates danger that

does not exist.  This neurological research provides another

level of supports for Lazarus’ position that stress (fear)

reactions can be intensified or reduced by cognitive appraisal

(Lazarus & Alfert, 1964; Lazarus, Opton, Nomikos & Rankin, 1965;

Coyne and Lazarus, 1980).  This research does not support the

exclusiveness of cognitive primacy but instead supports the

position that affect and cognition are independent but

interconnected processes.

The benefit of the way emotions and cognitions function in

tandem has been summarized by Damasio (1994).  An immediate

emotional reaction to a serious threat causes the body to respond

quicker (and more decisively) than the cognitive mind.  But the

later cognizance of both the source of danger and contextual

factors provides an advantage of a different sort.  Damasio

states:
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...consciousness buys an enlarged protection policy. 

Consider this: If you come to know that animal or object or

situation X cause fear, you will have two ways of behaving

toward X.  This first way is innate; you do not control it. 

Moreover, it is not specific to X; a large number of

creatures, objects, and circumstances can cause the

response.  The second way is based on your own experience

and specific to X.  Knowing about X allows you to think

ahead and predict the probability of its being present in a

given environment, so that you can avoid X, preemptively,

rather than just have to react to its presence in an

emergency (P. 133).

The Subtle Ways of Emotions

Our affect plays a much greater role in our lives than

allowing us to stay clear of danger or even feeling anger,

disgust, joy, or sadness in circumstance that would be expected

to promote such reactions.  There is strong evidence that our

routine decision making is also dependent upon our emotions.

When we stand back and analyze a situation in a logical

manner, pretending to minimize our feelings---as

intellectualizers attempt to do---we appear to be denying a very

important and critical aspect of our mental functioning: In real

life situations our reasoning is being impacted by emotions and

feelings that facilitate our every day decision making.
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This has been seen in the study of patients with lesions to

the ventromedial prefrontal cortex.  Investigating these

patients, Damasio (1996, 1994) and his associates have developed

a scenario for the subtle but profound way that emotions

influence day to day decision making from the most mundane to the

most profound.  

Their investigation began with Damasio’s observations of one

patient.  This individual’s personality had changed after a brain

tumor and his ventromedial prefrontal cortex were surgically

removed.  The change was evidenced in his inability to make

rational decisions and use good judgement and in his

“...compromised ability to experience feelings in situations in

which emotions would normally have been expected and would

presumably have been present during the premorbid period”

(Damasio, 1996, p. 1414).  Prior to the surgery he had been a

successful businessman and family member.  In a relatively short

period, after the surgery, he lost his job because he could no

longer focus or call upon his knowledge or expertise to make

decisions and plan.   His impairment impacted his social life

causing an eventual separation from his family and other

difficulties despite no evidence of decline in social reasoning

skills as measured by standard tests (Saver & Damasio, 1991)  In

other words he had social intelligence but no longer seemed to

use it.
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A full battery of psychological and neurological tests were

administered but the results revealed no deficits or anomalies. 

To the contrary the tests revealed a man of better than average

intelligence with no memory impairments.  Yet, from the marked

decline in his real world functioning, it was evident that some

component of his mental processing had been deleted by the brain

lesion.  While their was no instrument to measure this, Damasio

concluded that the difficulty rested in his inability to make

decisions in situations where one is awashed in details or in

which the arena is dynamic, i.e., constantly changing.  Damasio

(1994) reasoned that the abnormal decision making could be

accounted for by the patient’s apparent inability to experience

and display affect.  Actually it would be more correct to say

that the emotional deficit was exhibited in a general blandness

than in the patient’s inability to feel emotions because he could

still express fear, anger, and sadness in reaction to strong

stimuli.  

Damasio (1994, 1996) took note of the wiring of the

ventromedial prefrontal cortex.  This area of the brain receives

projections from the sensory modalities and is the only region of

the frontal cortex that projects to the autonomic control

structures.  It also has extensive projections that go to and

from the amygdala and the hippocampus.  Damasio reasoned that the

neurological structure thus contains convergence zones that
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integrate and record links between cognition and affect as a

person experiences situations and notices various positive or

negative outcomes (Damasio, 1989).  When one is attempting to

focus in on a salient detail or has to make a decision based on

one’s accumulated knowledge, the ventromedial prefrontal cortex

would activate an affective signal as a response to the specific

bit of knowledge needed.  This signal would occur because the

knowledge had been paired with a remembered outcome and the

emotion associated with that outcome.  Gut feelings, ah-hah

experiences, hunches, it doesn’t feel right awarenesses, and

intuition would be more evident and overt examples of this. 

Damasio proposes, though, that this process is more often than

not covert.  Either way this emotional linkage allows for a more

efficient and effective decision making process than could be

realized purely through high reason, i.e., pure intellect. 

Without such a mechanism:

....options and outcomes become virtually equalized and the

process of choosing will depend entirely on logic operations

over many option-outcome pairs.  The strategy is necessarily

slower and may fail to take into account previous

experiences.  This is the pattern of slow and error-prone

decision behaviour we often see in ventro-medial frontal

lobe patients.  Random and impulsive decision making is a

related pattern (Damasio, 1996, p. 1415).
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The Somatic Marker Hypothesis

Damasio (1994) proposed that the mechanism is a somatic

marker: somatic from the Greek soma meaning body; marker

“...because it ‘marks’ an image” (p. 173).  Image here is used to

denote any mental representation, visual, auditory, etc of

“...concrete external entities, internal entities, abstract

entities, and events” (Damasio, 1989, p 44).  Somatic markers are

the learned affective signals that patients with the lesion no

longer experience that, if present would remind them of the

significance of situations (or like situations) by focusing their

attention to (by positive affect) or away (by negative affect)

from various options.  Somatic markers provide the affirmation,

both consciously and unconsciously, of what we have realized at

some point is the appropriate response to or judgment of a

particular circumstance.  Without somatic markers we could not

instantly focus in to what we know to be best for a given

situation nor “recognize” the importance of some feature that

would predict favorable (or unfavorable) results.  Somatic

markers overtly and covertly allow us to find what we are looking

for to fit our world view.  This is a lower order form of

assimilation.

This stripped down summary of Damasio’s somatic marker

hypothesis hardly begins to describe the mechanism that he has

delineated to account for the deficit of ventromedial patients
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and its implications for normal mental/brain processing.

Several experiments have been undertaken to test this

hypothesis.  Damasio hypothesized that ventromedial subjects

would not exhibit normal somatic reactions to arousing stimuli. 

In one study (Damasio, Tranel & Damasio, 1990) three groups of

subjects (normal control, non-ventromedial brain lesioned control

and ventromedial subjects) viewed randomly ordered pictures, 30

that were emotionally neutral and 10 that were emotionally

charged (pictures depicting social disaster, mutilation and

nudity).  Skin conductance response (SCR) was used as the

dependent variable.  In a pretest all subjects exhibited normal

SCR responses to startling stimulus (hand clap and deep breathe)

demonstrating that ventromedial subjects could experience an

emotional reaction.  But when shown the emotionally charged

stimuli the ventromedial subjects failed to have elevated SCR

responses in contrast to the control groups subjects who did. 

Damasio and his associates concluded that the ventro-medial

patients could no longer have normal emotional reactions to

social stimuli.  

In another study (Tranel, Damasio & Damasio, 1995) showed

pictures of familiar and unfamiliar faces to subjects with

ventromedial frontal damage.  Normally, subjects’ SCR is

significantly larger in reaction to familiar faces in contrast to

unfamiliar.  While ventromedial subjects recognized pictures of
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family members and famous people, they exhibited low magnitude

SCR’s that did not discrimination between pictures of familiar

and unfamiliar people once again supporting Damasio’s hypothesis.

In another series of experiments, Bechara (Bechara, Damasio,

Tranel & Damasio, 1997; Bechara, Tranel, Damasio & Damasio, 1996;

Bechara, Damasio, Damasio & Anderson, 1994) used a procedure,

devised by Bechara, for testing real-life decision-making in a

learning experience with positive and negative reinforcers.  This

was a card game for which the goal was to maximize profit on the

loan of play money advanced to the subject.  Four identical

appearing decks were placed on a table and the subject was

instructed to draw cards, one at a time, from these stacks until

told to stop (after picking 100 cards).  “After turning some

cards, the subjects are both given money and asked to pay a

penalty...the amount [of the prize and penalty] is only announced

after the card is turned and varies with the deck and the

position in the deck according to a schedule unknown to the

subject (Bechara, et al., 1994, p. 8).  The decks are stacked in

a prearranged order.  There are “good” decks and “bad” decks with

different rewards and punishments that give each deck a distinct

potential for making or losing money. The characteristic of each

deck can be learned as the game progresses.

Subjects with ventromedial frontal damage did poorly on the

game, making more disadvantageous choices than advantageous which 
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was the opposite pattern of the normal control subjects. 

Repeated testing with one of the subjects did not change his

performance.  Analysis of the ventromedial subjects’ pattern

indicated that the subjects were influenced by immediate

consequences and were unable catch the pattern.  This supports

the hypothesis that these subjects were unable to form and

respond to somatic markers that would have focus their attention

and influenced their decision making.

In a following up study (Bechara, et al., 1996) SCR was

measured during the card task.  Normal subjects generated

anticipatory SCR’s prior to selecting a card and as the game

progressed exhibited significantly greater SCR’s to cards in the

decks with the less advantage (and greater penalties). 

Ventromedial subjects anticipatory SCR’s were flat and exhibited

no different between decks.  In contrast (and consistent with

what would have been predicted) they exhibited elevated SCR’s to

rewards and punishments that were not significantly different

from controls.  Some of the ventromedial subjects could verbalize

that certain choices were riskier but could not use this

knowledge.  Bechara, et al. (1997) concluded that knowing the

risks was not enough to perform well at the task and that covert

somatic markers were essential for influencing the choices made

by the normal subjects.

Implications For Psychotherapy
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The long and the short of all of this is that the mechanism

underpinning emotional reactions is much more involved than one

would suspect and that emotions themselves play a more complex

role in our lives than many would be willing to accept.  But the

evidence is there which challenges an important tenant of

Cognitive Therapy and Rational Emotive Behavioral Therapy’s

theoretical underpinning.

The significance concerning both functional and maladaptive

patterns is considerable.  Emotions and feelings can not only be

associated with conditions indicative of real danger, but can be

experienced as spontaneous reactions in situations that are not

threatening but to which a fear response has been generalized. 

We can see this with a woman who, as a child, was physically

abused by her father and, as a teenager, by her boyfriend and is

now nervous around all men.  This is an expression of

psychological trauma in the general sense.  In the narrower sense

of definition, as posttraumatic stress disorder is defined in the

DSM-IV (American Psychiatric Association, 1994), we witness the

most intense expression of an emotional memory, triggered by

“....sensory stimuli resembling the original traumatic event”

(Shahev, Rogel-Fuchs & Pitman, 1992, p. 863).  

The research on discharge patterns of neurons projecting

from the medial geniculate nucleus raises in my mind an important

question:  To what degree do specific reactions represent fear
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responses to stimuli mediated by the broader tuned neurons

projecting directly to the amygdala?  This would be in contrast

to the degree that they are expressions of higher neocortex

mediated processes, i.e., cognitive appraisal of contextual cues

associated with some threatening experience.  There is evidence

that thalamus-amygdala neurons mediate at least crude stimulus

discriminations (Armony, Servan-Schreiber, Romanski, Cohen &

LeDoux, 1997) and even discernment of some complex stimuli

(Amarel, et al., 1992).  It is my opinion that this question has

to be answered on a case by case basis because of the specificity

of the learning and subsequent mental processing associated with

each incident.  An example of this is illustrated with one of my

patients, a 38 year old man who as a child had been physically

and verbally abused by his father.  As an adult he has had

numerous problems interacting with authority figures, especially

men, and has developed a pattern of erratic avoidance and angry

confrontation.  He is prone to anxiety.  He displays a great deal

of faulty thinking which at times triggers intense feelings which

he often acts out with self-defeating behavior.  He also displays

reactions that are in my judgement spontaneous and primarily

emotional.  An example is his reaction to men with deep voices. 

“My father had a deep voice,” the patient stated.  “It would

scare me.  Now whenever I hear a deep voice I start to stutter. 

I do that when I hear my father-in-law even though I like him and
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he’s nothing like my father.”

To help this patient, I encouraged him to recount what it

was like for him, as a child, to be yelled at by his father and,

as an adult, to be around men with deep voices.  I validated his

spontaneous fear reactions as echoes from his traumatic past. 

When I validated his fear, I also taught him to remind himself

that his feeling said everything about what he experienced as a

child and said nothing about his father-in-law or about who he

was now.  In other words, I instructed him to give himself

permission to feel and to remind himself what that fear is all

about (childhood experiences) while learning to become safe with

men who are not a threat to him but still elicit a fear reaction. 

This intervention has been beneficial.  If the model I present

here is correct, this process facilitated gradual neocortex

mediated inhibition of the excitatory neurons in the amygdala (in

other words, this prompts neuro plasticity and LTP of inhibitory

neurons).  

It is important add that this therapeutic intervention was

conducted as the patient was experiencing a level of tense

emotion.  Such a mental state would be essential for this

inhibitory plasticity to develop (See LeDoux, 1996; Kalat, 1995). 

This conclusion is consistent with research findings.   Foa,

Rothbaum, Riggs, and Murdock (1991) demonstrated the benefit of

Prolonged Exposure, a therapeutic procedure which consists of
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imaginal exposure to a posttraumatic experience and in vivo

exposure to feared and avoided situations.  This procedure was

superior to a cognitive behavioral strategy on follow up,

averaging 3.5 months posttreatment.

Too often individuals like this patient react to the

prospect of fear by thinking about how terrifying the experience

will be (a thought mediated by fear of fear).  These thoughts

strengthen the neuro assembly with additional excitatory neurons

and need also to be challenged in the way promoted by CT.

The somatic marker hypothesis accounts for the way in which

we navigate through the mazes of our lives and can explain both

healthy and unhealthy patterns.  The more often subtle and covert

influences that Damasio defines as facilitating the decision

making process can account for appropriate focusing and choice

making as well as attentiveness and judgements that are

maladaptive and/or detrimental to one’s own objective and well-

being.  These manifestations of both desirable and undesirable

expressions of somatic markers can be observed in everything we

do.  A prime example is how we develop relationships.  

If we find ourselves in a group of people who are strangers

to us, it often happens that we are soon drawn to a particular

individual. The attraction may be to a certain quality (the

other’s perkiness, blonde hair, education, attentiveness,

smoking, shared interest of some kind, etc.) or it may be to a
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personality type (dominant, passive, histrionic, to name just

three).  Whatever the stimulus there is something about the other

that is attractive, feels right, or draws our attention.  Often

this is something hard to define (if we even try to define it). 

We may not even be aware of what that thing is.  In time a

relationship may develop.  If the quality that attracted us is

likely to present a problem (such as another person’s neediness),

the relationship is not going to be a good one.  If we are so

enticed because of a certain quality (“What a body!”), we are

likely to overlook signs indicative of potential problems (the

person’s self-centeredness).  Difficulties will eventually arise. 

This bad match may have been only one such experience for the

individual or it may have been one of many in a string of bad

relationships.  In the latter case a person’s interpersonal

decision making is swayed by earlier influences that cause him or

her to focus attention on qualities that have a strong positive

attraction or that feel familiar and appropriate but which are

not good.  Two people, who have complementary unhealthy

attractions, often behave like magnets, sometimes twisting heads

over heels as they are drawn together.  This is what is meant by

a truism that was taught to me years ago by Richard Merrill, one

of my first clincial supervisors : Pathology seeks its own level.

A common example can be viewed in a person who tends to be

rigid and uncompromising.  Because of earlier experiences, let’s
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say with conflict that emotionally marked for him, as the

strongest choice, a specific but self-defeating option that one

never gives in, he continues to be drawn to the same faulty

conclusion that he always has to be right.  He will not back down

in an argument even when there is overwhelming evidence that he

is wrong.  It is not uncommon for a person such as this to become

the spouse or “friend” of an individual who tends to be passive

and tends to back down when there is a disagreement (even when

she believes that she is right). Her attraction to the

overbearing person is the way he takes charge (she grew up with

domineering parents) but when there are arguments she makes

choices reflecting negative markers about conflict that promote

nonassertive, weak responses.  Frustrated and afraid of open

hostility the second person often expresses her anger with

passive aggressive behaviors.  Over time both feel frustrated and

resentful which only intensifies the strain in the relationship. 

Nothing changes with each instead blaming the other for his or

her unhappiness.  Neither will look at themselves and sees how

they contribute to the dysfunction.  The core of their respective

problem is not faulty thinking, but faulting emotions that

promote specific responses, especially when under stress.

For people with such self defeating attractions, therapy is

generally hard because the issues are characterological.  These

clients tend to externalize the problem, putting blame on the
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other while seeing their own attitudes and behavior as ego-

syntonic.   To help such a person, the clinician needs to make it

clear that the dysfunction in the relationship may certainly

reflect on the partner but that it also reflects on him too.  He

has to accept that he cannot change the other, which is the

intent so often occurring in relationship power struggles.  He

can only change himself.  If the client accepts this, then the

therapist needs to point out that the problem is product of

invisible notions and the expression of subtle emotions (usually

experienced below the level of his awareness) that prompt choices

that feel right and familiar but are bad for the person.  The

trick for the therapist is to communicate this in a manner that

will have impact and prepare the client for the real task of

therapy: changing one’s faulty thinking and mastering one’s

faulty feelings to promote real behavior change.

It will be a challenge for the client to look at himself

honestly because his affect will influences the way he sees

himself and the problem.  Better choices need to be pointed out,

but it will be hard to learn to make different choices because

the somatic markers will promote the old self-defeating one.  The

healthier alternatives will feel uncomfortable and unnatural.  In

the beginning the client will have to work hard to go with the

better ones and over time remind himself of his old tendency

because it is easy to slip back.  (This process of continuingly
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reminding oneself of one’s risk to relapse is exemplified by

twelve step programs.)  This is a demanding task.  The client

will need to be experiencing enough discomfort to be motivated to

do this.

Summary

In this article I have addressed the controversy of

cognitive versus emotional primacy and have presented a review of

neurological research that went much deeper than I originally

intended.  In defense I must say that any proposition concerning

the functioning of the mind must be consistent with what is known

about certain processes in the brain relating to this subject (as

rudimentary as that knowledge may be at this time).  The research

I cited support some very specific conclusions concerning

emotions, especially fear, and their relationship to cognition

while ruling out other propositions.  

The trouble with examining something as specific as broad

tuned versus narrowly tuned neurons, NMDA receptors, and the

somatic marker hypothesis is that one runs the risk of being

labeled a reductionist.  I decline to be so labeled.  I also

decline to be tagged as promoting emotional primacy over

cognitive primacy.  In the first case I subscribe to Sperry’s

(1995, 1993) bidirectional model which combines traditional

“bottom-up” determinism with macro “top-down emergent

determinism.”  Button-up are lower level neuro-processes that
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underpin and define how the neuro-system works.  Top-down

provides “....downward [cognitive] control over lower level

components” (Sperry, 1995, p. 14).  As far as primacy, cognition

and affect are so intertwined and interdependent that it is

better to accept their mutuality rather than one or the other’s

dominance.  To be human is to feel and to think (and to think and

to feel).  In certain situations the order can be specific,

reflecting the processes that Lazarus and Zajonc identified. 

More often the order is arbitrary because the two function

together, tightly interacting in a dynamics flow to assure the

adaptiveness of one’s responses to the flux of one’s environment. 
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