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Emotion

Defining Emotion b

Attachment relationships differ in: the ways in which' states of m%nd
and emotional communication are shared between parent and- child,
We have seen how a “state of mind” can be defined as the clustering
of a profile of activation within the brain’s neurai-_ network. ‘These
states organize brain functioning and thus the experience of mind. A
child uses a parent’s state of mind to help organize her own mental
processes. The alignment of states of mind permits the child to regu-
late her own state by direct connection with that of i}er parent. For
example, in the process of “social referencing,” the child anfes to the
facial expressions and other nonverbal aspects. of the parents mgr;ais
to determine how she should feel and respond in an ambiguous situ-
ation.! Social referencing reveals the fundamental way in which non-
verbal communication is the medium in which states are aligned.
What do these nonverbal signals actually represent?

The study of emotion suggests that nonverbal behavior is a pri-
mary mode in which emotion is communicated.” Facial expression,
eye éaze, tone of voice, bodily motion, and the timing of response
are cach fundamental to emotional messages. But what exactly is
“emotion”? We can know when others are upset and “emotional,”
but what does this really mean? This chapter attempts to define emo-
tion and to explore its central role in human relationships and the
developing mind.
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A much-emphasized universal finding has been that certain types
of affective expression seem to be both expressed and recognized in
all cultures throughour the world; however, professionals often have
quite different notions about whar these affective expressions actu-
ally represent.” There is a wide range of ideas about how to define
emotional processes. The definitions that follow mcorporate both
research and clinical concepts in an effort to outline some fundamen-
tal aspects of emotion. The specific purposes of providing these defi-
nitions are (1) to awempr to clarify the basic functions of emotions,
and (2) to characterize which features of emotions are shared among
different individuals and which may be quite distinet.

There is quite a bit of controversy among scientists from various
disciplines abour what emotions actually are.’ For example, some
physiological and cognitive psychologists view emotions as existing
within the individual, whereas more interpersonally oriented social
psychologists and cultural anthropologists view emotions as being
created berween people.” Even within the field of neuroscience, there
is a heated debate abour the nature of emotion in the brain.* For
example, it was generally accepted for many decades thar emotions
emanate from the part of the brain called the limbic system, Various
authors defined this system as the “primitive” or “old reptilian™
brain, and described ir as including such structures as the amygdala,
orbitofrontal cortex, and anterior cingulate. Research paradigms
attempted to delineare the boundaries and specific functions of this
frequently cited system, but often failed ro identify its functional lim-
its.” The essential poine here is that emotion is rot limited to some
specifically designed circuits of the brain that were ence thought to
be the center of emotion. Instead, these same “limbic” regions
appear to have wide-ranging effects on most aspecrs of brain func-
tioning and mental processes.” The limbic system is specialized to
carry out the appraisal of meaning or value of stimuli. It is also a
center for the mental module or information-processing system
which carries out social cognition, including face recognition, affilia-
tion, and “theory of mind™ (the view that another person has a sub-
jective experience of mind). Some authors use these findings to argue
for the socially constructed nature of emotion.” These findings also
support the idea that emotion is found throughour the entire brain."”

Within cognitive psychology, debate exists over the importance of
the “discrete™ or “basic™ emotions: what they are and how important
they are in helping us understand emotional expenience. Some authors
argue thar there is lintle “basic™ about these discrere emations," while
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others suggest that studying the manifestations of these universally
expressed states is crucial to understanding the role of emotions in both
cognitive processing and interpersonal relarionships.” Within the field
of developmental psychology and psychopathology, emotion and emo-
tion regulation are seen as woven from the same cloth." In this manner,
emaotions both are regulated and perform regulatory functions. One
might surmise from these viewpoints that emortions are everywhere in
the processes of the mind. For instance, Kenneth Dodge states that “all
information processing is emotional, in that emotion is the energy that
drives, organizes, amplifies, and attenuates cognitive activity and in
turn is the experience and expression of this activity.™™ This view
describes both the ubiquitous nature of emotion and the way in which
the common distinction made between thought and feeling, cognition
and emotion, is artificial and potentially harmful to our understanding
of mental processes.

Despite these controversial points, most theories of emotion
share some common themes. One is that emotion involves complex
layers of processes that are in constant interaction with the environ-
ment. At 3 minimum, these interacrions involve cognitive processes
{such as appraisal or evaluation of meaning) and physical changes
{such as endocrine, autonomic, and cardiovascular changes), which
may reveal some repeated patterns over time. As Alan Sroufe has
described, emotions involve “a subjective reaction to a salient event,
characterized by physiological, experiential and overt behavioral
change.""" A similar view suggests that ¢motion can be seen as
involving neurobiological, experiential, and expressive components,

For our purposes, it will be helpful to approach a unifying defi-
nition of emotions with an open mind. Qur evervday ideas about
emations will undoubtedly influence how we approach these defini-
tions, but looking at what is known 1n science about how the brain
functions may help to open our minds to some new and helpful per-
spectives, Let us assume that the familiar end products of emonon—
what we usually consider in everyday thinking as the common feel-
ings of anger, fear, sadness, or joy—are actually not central to the ini-
tial experience of emotion. Let us also assume that emotions do not
necessarily exist at all as we may usually think of them: as some kind
of packets of something that can be experienced, identified, and
expressed, as implied in the statement “Just get your feelings out.”
Instead, let's consider that emotions represent dynamic processes cre-
ated within the socially influenced, value-appraising processes of the
brain. Finally, as we examine what emotion might be in the individ-
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ual, let us recall what we have learned about attachment relation-
ships and the alignment of states of mind. This requires that we con-
tinue the challenging task of thinking about the individual mind
within the context of human relationships, rather than in isolation
from social meaning.

Initial Orientation, Appraisal, and Arousal

In the brain, a signal of heightened activity can be called an “initial
orienting response.” This expression refers to how the brain and
other systems of the body enter a state of heightened alertness with
an internal message of “something important is happening here and
now.” This initial orienting response activates a cognitive alerting
mechanism of “Pay attention now!” thar does not require conscious
awareness and does nor initially have a positive or negative rone."”
Very rapudly {within microseconds), the brain processes the represen-
tations of the body and the external world generated with this initial
orienting process. As this occurs, processes that can be called “clabo-
rative appraisal and arousal™ begin and direct the flow of energy
through the system. Elaborative appraisal and arousal serve ro mod-
ulare the state of mind by directing the flow of activation of certain
circuits and the deactivation of others. In this way, initial orientation
sets off a cascade of subsequent elaborative appraisal-arousal cir-
cuits, which serve to differentiate the unfolding states of mind within
the individual."

Elaborative appraisals assess wherher a stmulus is “good™ or
“bad” and determine whether the organism should move toward or
away from the stimulus. The evolutionary benefir of having core pro-
cesses that rapidly assess the value of events in the world helps us to
understand why the appraisal and arousal processes are so central to
the functioning of the brain.” As the circuits are activared in
response to this “good-bad™ evaluation, the mind has a further elab-
oration of the flow of energy through its various mental processes
involved in approach or withdrawal.” Emational processing prepares
the brain and the rest of the body for action. Elaborative appraisal
and arousal exrend the initial orienting process of “Pay attention!”
to “Act!” within a shorr period of rime, The appraisal process evalu-
ates the informational meaning of stimuli; the arousal process directs
the flow of energy through the system.

Appraisal involves a complex web of evaluative mechanisms, in
which both external and internal factors play active roles. The spe-
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cific nature of appraisal incorporates past experience of the stmulus,
including emotional and representanional elements of memory; pres-
ent context of the internal emotional stare and external social envi-
ronment; elements of the stmulus, such as intensity and famihanty;
and expectations for the furure.

Alan Sroufe has described the central role of “discrepancy™ of
the stimulus from internal expectations in the generation of emo-
tional engagement with the environmental surround.” In Sroufe's
terms, the emotional arousal generared in response to such a disgor-
dance berween internal set and external features is called “rension.”
Emorion and its regulation are examined within a “tension modula-
tion hypothesis”™: Such tension is not in need of reducton, but is
managed within an individual’s interaction with the environment,
especially with significant others in the social world. Emotional
forms of arousal are distinguished from other forms of arousal—
such as those ansing from exercise or drinking caffeinated bever-
ages—in that they reflect a subjective sense of meaming, which is
evaluated in response to engaging with experience (internal or exter-
nal). The framework offered here is consonant with this view of
emotional tension, and 1 use the general term “arousal™ with this
emotional engagement frame in mind.

Primary Emotions

The term “primary™ emotions can be used to describe the textures of
the shifts in brain state that are the results of hoth initial orientation
and elaborative appraisal-arousal processes, This concept is disrtinct
from that of “basic™ or “discrete” emations, sometimes afso called
“categorical,” which refers ro differentiated emotional states. The use
of the term “primary™ is suggested here to emphasize the inital,
core, and ubiquitous quality of these essential emotional features, As
in “primary” colors, the term also implies that various combinations
of primary emotional elements may constitute a wide range of tex-
tures within the spectrum of emorional experience.

These primary emotional sensations of the mind’s state are with-
out words and can exist without consciousness, They reflect the non-

~ verbal sensarion of shifts in the {low of activation and deactivation—

the flow of energy and evaluations of information—through the sys-
tem's changing states. Primary emotions dicectdy reflect the changes
in states of mind. These changes may be subtle or intense; they may
be flecting or persistent; they may conunue as gentle sensarions, like
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waves lapping on a shore, or they may evolve into larger, global
changes, like a storm pounding on the beach. Primary emotions are
dynamic processes of change; again, they are not packets of some-
thing, but rather are fluctuations in the energy and informartional
flow of the mind. As such, the idea of primary emotions is congruent
with Ross Thompson's notion of “emotion dynamics,” which
involve the timing/immediacy, magnitude, and specificity of emo-
tional response,”

When an event has meaning for an individual, because it is
discrepant from prior experiences or because other evaluative pro-
cesses label it with significance, the brain is alerted to focus atren-
tion: “This is important! Pay artention!” At this point, the orienta-
tion serves as a kind of jolt ro the system. The primary emotional
experience is one of increased energy and alertness. Second, the
brain must further appraise the meaning of the stimulus and of the
arpused state itself. At this moment, primary emotions are now
being experienced as developing “hedonic rone” or “valence.” For
example, the elaborative appraisal and arousal processes may cre-
ate a sensation such as “This important thing is bad. Watch out!
There is danger here,” and the flow of encrgy through the system
becomes channeled toward a cautiouns, hypervigilant stance. At this
point, the rush of energy has now been directed to a fearful,
unpleasant state reflected in a high primary emotional intensity
with a sense of danger. In contrast, claborative appraisal and
arousal may assess the initial orientation as good, something to
seck more of; this creates a primary emotional state of eager antic-
ipation. In rhis way, appraisal and arousal create a state of mind
thar is predisposing the individual to act in a certain fashion, At
the most basic level, valence can be labeled as good and involve
approach, or can be labeled as bad and involve withdrawal.®

Primary emotions themselves, in addition to the sumulus itself,
can be appraised by the value systems of the brain. This evaluation
of primary emotions reflects the basic flow of emortions from initial
orientation to elaborated appraisal-arousal processes. In this manner,
the mind begins to assess the value of its own evaluative and activa-
tion processes. The recursive nature of such a continuing “appraisal
of appraisals” is actually quite common in the complex system of the
mind (we shall return to this characteristic in Chapter 6). This also
raises the issue of how both temperament and learning directly affect
core emotional responsiveness.” Some individuals may react to their
own intense arousal with a negative appraisal and a tendency to
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withdraw both behaviorally and cognitively from the further elabo-
ration of their own emotional states, as in the case of shy individu
als.* Others may have learned that certain intense emotional states
are not tolerated by others.” Such lack of attunement to intense
states may lead to the sense that they are “out-of-control™ states, and
thus “bad” and to be avoided. Such individuals learn to avoid emo-
tional intensity. In contrast, Jerome Kagan has demonstrated that
parents who support and encourage shy children to explore novel sit-
uarions actually enhance the children’s capacity to tolerare new expe-
riences.” In cither of these examples, the appraisal of states of
arousal is influenced by interpersonal experience and leads to further
elaboration of appraisal-arousal circuits, which directly influence the
unfolding primary emotional states.

Differentiation and Categorical Emotions

Following the first two steps of initial orientation and elaborative
appraisal-arousal, a third phase that can occur in the experiencing of
emotions is the “differentiation” or channeling of activation parth-
ways. The more highly categorized activations represent the differen-
tation of primary emotional states. Sometimes we may feel “neu-
tral,” being unable to identify any particular verbalizable feelings. At
other times, however, our primary emotional states—the flow and
change of energy through our emerging states of mind—become fur-
ther differentiated into more well-defined states.

The differentiation of primary emotional states into specific classi-
fications of emotions, such as fear, brings us to the more familiar
notion of “categorical emotions.™ “Categorical,” “basic,” or “dis-
créte™ are rerms commionly used for those classifications of sensations.
that have been found universally throughout human culwures, such as
sadness, anger, fear, surprise, or joy.” These internal emorional states
are often communicared through facial expressions, and each culture
seems to have words to describe their unique manifestations.™ They
also appear to have unique physiological profiles in which they mani-
fest themselves. Categorical emotions can be thought of as differenti-
ated states of mind that have svolved imto specific, engrained patterns
of activation. The cross-culrural similarities in the manifestation of cat-
eporical emotions suggests that the human brain and body have char-
acteristic, inborn, physiologically mediated pathways for the elabora-

tion of these srates of mind.
The brain has a physical reality to its construction through
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which inrernal states are expressed via our generically and expen-
entially created bodies. Throughout the world, human beings share
common pathways o the expression of carcgorical emotions. In
every culture, we can identify these characteristic expressions of
“basic” emotions”" —for example, as sadness, anger, or fear. In sad-
ness, the face will show the typical findings of rurned-down lips and
squinted eyes, together with slower bodily motions. Anger will
involve dilated pupils, widened orbiral area, raised eyebrows, fur-
rowed brow, and pursed lips. Fear reveals the combination of raised
eyebrows, flattened brow, and open mouth. Though we can catego-
rize emotions within an individual and across cultures,” this does not
mean that one person's categorical emotion, such as sadness or fear,
is identical ro that of another individual.

Affect and Mood

The way an mrrrnat emotional state is externally revealed -is-called
“affective expression” or simply “affect.” Affect appears within non-
verbal signals, including tone of voice, facial expression, and hodily
motion. These external expressions can be defined as “vitality
affects™ or as “categorical affects,”™ revealing the primary or the dif-
ferentiated nature of the emotional states, respectvely. For many
researchers, affect is essentially a social signal." The purpose of the
expression of emonion 15 considered to be social communication, as
supported by the general finding thar individuals reveal more affec-
tive displays in social settings than they do when alone.

It is interesting how often people consider the categorical emo-
nons the ﬂl'l.l'f emononal processes they can try 1o know, or attempt
to communicate to others. Examining the three pham of emotional
response—states of initial orientation, elaborative appraisal and

= arﬂusaf_ and then categorical emotions—yields a new way of think-

-
1

ing a'Eour how o mmnf_ the question “How are you feeling?”
The term “feeling” can be used to describe the conscious awareness
of either an emotion or an affect.

We can feel (caregorically) “sad”™ or “mad™ or "happy.” We may
come to be aware of this by how we sense our minds or our bodies, or
by whar we detect on our faces. We may, as children so often do, be
aware of just feeling “bad” or “zood,” or just “normal™ (neucral),
reflecting our initial appraisals withour further differentiation into cat-
egorical emotions, Often we may also be aware of only feeling less dif-
ferenniated primary emotional states, such as surges of energy, a sense
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of deflation, images of one sort or another, diffuse fogginess, or ner-
vous agitation. These flows in our states of mind—the changes in acti-
vations within our brains—are defined here as our primary emotions,
and can be seen externally as what have been termed vitahty affects.
Primary emotions are a frequent part of our basic “feelings.”

Parents atrune ro the subtle changes in a baby’s state of arousal,
not merely the categonical affect rthat the infant may or may not he
expressing.” In fact, this expression of internal state through virality
affects is the primary mode of communication berween an infant and a
caregiver during the early years of life. These affective expressions
reveal the profile or energy level of the state of mind ar a particular
moment. The profile contains within it a picture of how the individual’s
internal state is being expressed in a changing stare of activation of the
face, motion in the body, and rone and intensity of the voice. Vitality
affects reveal aspects of the primary nature of emotion—the changes in
the system’s stare of arousal.

Individuals may atrune to vitality affects across sensory modali-
ties. For example, a facial expression of joy can be mirrored in the
response of another person’s tone of voice, with the nsing and falling
of intensity of the sounds reflecting those of the muscles of the face.
It may be that primary emotional experience reveals both how we
know ourselves and how we connect to one another. In parent—child
relationships in which the parent is depressed, viaality affects may
reveal a “depressed” state, with low energy and a global negative
hedonic tone. Research also supgests thar depression is associated
with a decreased capacity to perceive the emotional expressions of
others.” The impaired ability 1o perceive facial expressions has been
correlated with alterations in the activity of the paris of the brain
responsible for such perceprual capacities.” Studies of dyads with a
depressed parent reveal significant effects on the emouonal develop-
ment of the child.” The experience of expressing one’s emotional
state and having others perceive and respond to those signals appears
to be of vital importance in the development of the brain. Such shar-
ing of primary emotions does not merely allow the child to feel
“good”; it allows the child o develop normally.

Primary emonons are expressed in a unique manner in the
moment, just as an individuals stare of mind at a particular time
is a one-of-a-kmd state. The flow of states moves forward in time
and never repeats iwself, This flow of states 15 unique. Vitality
affects are the external cxpressions of primary emotions. In con-
trast, the extermnal expressions of categorical emodons may reflect
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the very specific routes through which the physical body is able to
reveal certain aspects of these differentiated internal states. The
mechanisms facilicating this movement toward these different forms
of categorical emotions, such as the differentiation of sadness,
anger, or fear from one another, are not fully understond at this
ame. The view proposed here is that the process from primary fo
categorical emotions 15 influenced directly by the unique compo-
nents of neural processes that form a state of mind. In other
words, the mental state active at a given time may shape the elab-
oration of arousal and meaning from primary to categornical emo-
tions. More ofren, however, our changing states of activation
within the mind, our primary emotions, may ebb and flow with-
out necessarily becoming intense, ¢ntering consciousness, or becom-
ing further differentiated into categorical emotional states.

The term “mood” refers o the general tone of emotions across
time. Mood can be thought of as a bias of the system toward certain
categorical emorions, Moaod shapes the interpretation of perceptual
processing and gives a “slant™ to thinking, self-retlection, and recollec-
uons. For example, a person who is in a “down”™ mood may find him-
self interpreting things as evidence of his failures, think of the future in
dismal terms, reflect upon himself as a “loser,” and have increased rec-
ollections of the numerous times he has made mistakes in his life. The
influence of mood upon all of these cognitive functions reveals how
one’s mood spiraling in the same direction. This may explain the tena-
cious nature of emaotional disturbances such as depression or chronic
anxiety, in which a given mood becomes a relatively fixed and disabling
state. In cerrain individuals, the ability to maintain a flexible flow of
primary emotional states may be quite impaired and reflect difficuley in
their ability o modulate their emotions.

THE CONVERGENCE OF SOCIAL
PROCESSING AND EMOTION

By clarifying the distinction between primary emotions and the more
familiar idea of caregorical emotions, we can become more sensitive
to the early stages of meaning-making interactions with others. As
we'll see in the pages to follow, emotion in general is a complex
series of processes and is of central importance in the mind. It
inyolves the dual nature of the essence of mind: the flow of enerpy
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and the processing of information, Emorion also reflects the essential
way in which the mind emerges from the interface between neuro-
physiological processes and interpersonal relationships: It serves as a
set of integrating processes linking various systems in a dynamic flow
across domains and through time. Within the brain iself, emotion
links various systems together to form a stare of mind. Emotion also
scrves as a set of processes connecting one mind to another within
interpersonal relationships.

The appraisal centers of the brain are located within the limbic
irsum A brief review of the annmm;r mvﬂ]w:d will hl:]p us ta visual-
ize liow these processes converge.” These centers involve such areas
as the amygdala, anterior cingulate, and orbitofrontal cortex. Exter-
nal stimuli enter the brain via the sensory systems, such as vision,
hearing, and rouch. The representations generated from these percep-
tual processes are then filtered through the thalamus and passed on
to the amypdala, where they are appraised and given initial value:
“Pay atrention? Is this good or bad?” The amygdala is able to
dircct!y affect these basic mralumiv:: and ptfé&piﬁa’l’ 'Ii-rt.iLm-,s"e's It 'nlsa
cingulate and orbitofrontal cortex.” Like the amygdala, these centers
are prm:mmg information abour the social environment: the facial
expression, direction of eye gaze, and other aspects of others’ non-
vérbal behavior that reveal their state of mind." Information about
the social context directly affects the apprazsal process, These areas
of the limbic system also n:glster the state of the body and directly
affect its states of activation.” Information from these areas is passed
on to the hippocampus for “cognitive mapping” and, in some cases,
transfer into explicit memory. The orbitofrontal cortex also plays a
major role in coordinating these appraisal and arousal processes with
the more complex representations of “higher thinking” and social
cognition."

This brief review of the limbic system’s neurophysiological coor-
dination of input and brain/body response highlights the general
statements made throughout this book abour the mind: Neural pro-
cesses and social relationships both contribute to the creation of
mental life. The limbic system functions as the center of processing
of social informaton, autobiographical consciousness, the evaluation
of meaning, the activation of arcusal, and the coordination of bodily
respanse and higher cognitive processing. These processes are not
limited to the limbic region, however; rather, they emerge as a con-
vergence of mformation processing and energy flow thar directly
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influences a wide array of both basic and more complex processes of
the brain.

NONCONSCIOUS AND
CONSCIOUS EMOTION

Emotions are primarily nonconscious mental processes, In their
essence, they create a state of readiness for action, for “motion,” dis-
posing us to behave in particular ways within the environment. Emo-
tional reactions create this disposition by determining the brain’s
activation of a wide array of circoits leading to changes in the stare
of arousal within the mind/brain and other areas of the body. The
amygdala is a cluster of neurons that serves as a receiving and send-
ing sration between input from the ourer world and emotional
response. As a coordinating center within the brain, the amygdala,
along with related areas such as the orbitofrontal cortex and anterior
cingulate, plays a crucial role in coordinating perceptions with mem-
ory and behavior. These regions are especially sensitive to social
interactions. They nonconsciously assign significance to stimuli; their
actions influence a wide array of mental processes without the
involvement of conscious awareness. These arcuits are widely con-
nected to other regions thar directly influence the functioning of the
entire brain as a whale system.

In fact, the hmbic system also registers the state of the body and
directly mfium-;u. the h{ﬁ}x state of activation via regulation of the
autonomic nervous system.” In this manner, the limbic system serves
as a source of ﬁéfﬁl"pfacessmg, stimulus appraisal, and brain/bady
(*emotional”), arousal; these may originate within particular limbic
regions, but there are no clear boundaries to their effects.” Once
again, emotion is not merely a function restricted to the areas
defined as central to the limbic system; emotion directly influences
the funcrions of the entire brain and body, from physiological regula-
tion to abstract reasoning.”™

The amygdala has been srudied more than any other appraisal
center and has been found to play a crucial part in the fight-or-flight
response. Classic studies have examined irs role especially with
regard to fear states.” Let’s look at the amygdala as an example of
the elaborative feedback mechanism of the appraisal process that
occurs withour the requirement of consciousness. Studies of the
amygdala have examined how the initiation of an appraisal leads to
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subsequent perceptual hiases that reinforce the nature of the inital
appraisal. The flow of activation of the brain’s circuits begins a pro-
cess of further assembly of various activations, which then ready the
individuoal organism for a part:'cular rt,spunSL The anwy,daia receives

dala responds to the Inmal wsuﬂf [Epr‘irnl&tan—bd}’, u[ a dﬂg—bv
sending signals back to the same and even earlier layers of the visual
processing system, and then by producing initial orientation of the
attentional and perceptual appararus of the brain: “Watch carefully;
this is important!™ If the amygdala also registers the visual inpur as
dangerous, it can establish elaborative appraisal-arousal processes
that create a state of fear in the brain and then feed back to the
visual system. First receiving from and then sending signals to the

visual centers, the amygdala can rapidly bias the perceptual appara-

I:us tmﬁ,ard Lnte'rpr:._tlng tl‘l{: snmuh as dan_gcrﬁus All of this occurs

is excessively sensrrnre and Fl_re-z. nﬂ_"“ﬁangcr"’ *-:Jgn.ﬂ it 'I.l.rll[ auro-
matically alter ongoing perceptions to appear to the individual as
rhruatmmg This may be a basis for PhDi_‘rIEl:.r and other anxiety disor-
ders. For example, if a child encounters a dog that growls and lunges
at her, she may have a response of fear. At this time, the amygdala
directly activates arousal centers (located in the brainstem and
forebrain) that create a general state of increased excitability through
the release of substances such as noradrenaline in the brain and
adrenaline in the body. The whole child becomes hyperalert and
ready to deal with the *danger.™ If particular menral representations
are active at the rime of this arousal, then they will become associ-
ated in memory with a feeling of danger. This association occurs via
Hebb’s axiom (neurons that fire together wire together; see Chaprer
2). Now a learned feedback loop has been established in which a dog
can be 4 source of amygdala activation firing in the future. The brain
learns to anticipate a bodily response of hypervigilance to the ani-
mal, and a constellation of fear and avoidance behaviors to dogs can
then unfold. Such early experiences of fear may become indelible
subcortical emotional memories, which may have lasting effects.”
How does this rapid, automatic process become conscious? Con-
sciousness is a controversial subject thar has long intrigued phninm—
phers and more recently nearoscientists.” Though there is no univer-
sally accepted explanation for the experience of consciousness, either
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in the sense of awareness ur in the qualitative sensarion of subjective
experiencing, there are some substantiated views thar are quite help-
ful in understanding aspecrs of the mind. One such view of the inter-
nal experience of conscious awareness is the view of consciousness as
involving a system in the brain responsible for working memory, the
“chalkboard of the mind.” In this perspective, perceptual representa-
tions fram external stmuli or internally generated images fram imag-
ination or memory are functionally connected within an arva of the
brain called the lateral prefrontal correx. Tr is n this region thar
attention is modulated, so thar an “attentional spotlight™ can be
focused on particular representational profiles in the brain.” Work-
ing memory is able to handle only a limited amount of units of infor-
mation, usually in a serial fashion. Neural activation profiles can be
linked ro the activity of the lateral prefrontal cortex and give the
miernal sensation of being within an attentional focus of conscious-
ness, The lareral prefrontal cortex is located to the outer side of the
front part of the brain, just to the side of the orbitofrontal cortex; it
s thought to act by linking items rogether within conscious aware-
ness, where they can be focally artended to and manipulated.”
What exactly it means for neural activation profiles to become
“linked™ 15 a central concern for scientists of the brain and mind.
How do simultancously activated processes bind together to form a
continuity of experience? One approach to trying to answer this
hinding question comes from studies of the waves of electrical activ-
ity sweeping across the brain on a regular basis. A forty-cycle-per-
second (“forty-herrz™ or *40-Hz") _partern has been noted, in which
the beain becomes acrive from back ro front.™ This activity occurs in
both halves of the brain and has been identificd as a “thalamo-
cortical” sweep, going from the deeper areas such as the thalamus up
toward the higher cortical regions. One view is that rcprmnmnuﬁi
processes (the nevral net profiles activated at a particular moment
time) that are “on™ at the time of the sweep are bound together as
one scemingly continuous flow of conscious experivnce, This view
allows us to see how the phenomenon of consciousness creates a
sense of continuity our of whar is really a set of quite discontinuous
representational processes, such as sights, sounds, thoughrs, bodily
states, and self-reflections.” This “40-Hz™ view alsa gives us insight
mto how the lateral prefrontal cortex may become “linked™ to a par-
ricular set of representations—those that are active during the sweep.
The attentional focus of working memory can select from those rep-
resentations the limited number it mav be able to handle at any one
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time, Because of the nature of the sweeping, ¢ach hemisphere can
function quite independently of the other. There are probably lefr-
hemisphere and right-hemisphere forms of consciousness that are
quite distiner from each other, based on the unique nature of the rep-
resentational processes of each hemisphere, This will be explored
brietly below and in depth in the next chapter,

A relared view'" is thar when distribured neural assemblies
become acnve in a rapid and strong manner such thar they can
achieve a certain degree of funcrional clustering, a temporanly stable
state of complexity is achieved. When these assemblies achieve a cer-
tain level of integration, they can become “linked™ to the thalamo-
cortical system and their mental processes become a part of con-
sciousness, This view is also compatible with the notion of some care
thalamecortical 40-He sweeping process and the linkage with the
activity of the lareral prefrontal regions. As we shall discuss in more
detail in later chapiers, these models of consciousness will be useful
in helping to understand a number of aspects of mental life.

One view of how emotions become conscious is when their
effects are connected o the activity of the attentional mechanisms of
the lateral prefrontal cortex.” For example, when we say thar we
have a =gut feeling” about something, we may be referting, lirerally,
to 4 somatic representation in our braing of our “gut response”™—the
bodys response—to a stimulus.™ This feedback loop of badily
tesponse leading to emotional reaction has been a perspective long
held by researchers with much scientific validation.” What is crucial
o note, however, is that our brans frequently receive this bodily
information withour the involvement of conscious awareness. The
binding of conscioueness may be an “epiphenomenon™ in many sitn-
ations—something thar s not essential for other neural reactions
subsequently ro occur. We may frequently have nonconscious “put
reactions” thar profoundly nfluence our decision-making processes
withotit our awareness of their impacr,

We can also become aware of a sense that something feels
“meanmingful.” In this case, we have caught a conscious glimpse of
emotion as a value system for the appraisal of the signiticance of
sumuli. Some aspect of the effects of emotional processing has
become bound in conscionsness. Another example of emotion’s
becoming a part of our conscions expenence s when we feel our-
selves becoming lost in a “sea of emotion.” Our minds are capable
ol being bombarded by a flood of stimuli feom emotional processes,
which fill us with un overwhelming feeling. These sensations may
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reflect primary emotions (such as internal shifts in states of arousal)
or categorical emotions (such as anger, fear, sadness, excitement, or
joy}. Emotions are what create meaning in our lives, however,
whether we are aware of them or not.

Some people have very little awareness of their emaotional reac-
tions to things. For one man, for example, it was easy to be cen-
scious of his thoughts abour interactions with others, but he had a
difficult time letting his wife know verbally *how he felt” beyond
simple statements of “good,” or *bad,” or *I don’t know.” We could
say that for some reason, the representations of his emotional state—
things like his bodily response or shifis i his mental state—did not
get linked ro his lateral prefrental anentional processes. We cannot
say whether they in fact were present or not in his mind. In a sense,
this person was emotionally blind. Unfortunately, this blindness to
emotions included his unawarcness of his wife’s states as well as his
oW1l

This illustrates the importance of recognizing that emotional
processes are primarily nonconscious. Some people, and certainly
this man’s wife, would be prone to say that he “has no feelings.” As
we've seen in Chapter 3, avoidane attachment fosters an emotional
disconnection of the child from the parent. There 15 some suggestion
that this disconnection may also be prominent in this man's lack of
conscious access to his own nonverbal experience of primary emo-
tions. The lack of connection between consciousness and the
arousal-appraisal system does not mean that there is a lack of ¢mo-
tion, however. Instead, we can state that there is a lack of binding of
emotion to consciousness. Consciousness may be necessary for an
intentional alteration in behavior patterns beyond “reflexive” re-
sponses. Without the involvement of consciousness and the capacity
to perceive others’ and one’s own emotions, there may be an 1111b111t}
to plan actively for the future, to alter engrained patterns of behay-
ior, OF [0 engage in ‘emotionally meaningful connections with others.

EMOTION AS A VALUE SYSTEM
FOR THE APPRAISAL OF MEANING

The functioning of the brain as a complex system of neuronal cir-
cuits requires it to have some way of determining which firings are
useful, neutral, or harmful. Without such an appraisal mechanism,
stimuli from the outside world and mternally generated states and
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representations would all be equally welcome. Such an organism
would not be able to organize its behavior, to accomplish tasks that
allowed it to survive, or to pass on its traits.” The brain must have a
way of establishing value in order to organize its functions. Value
disposes us to behave in particalar ways. At the most basic level, the
first phase of this process, ininal orientation, lets the organism
“know” whether to pay attention to something that is important.
The second phase, consisting of elaborative appraisal and arousal,
gives the individual the value of whether the stimulus is good or bad.
Good things should be sought; bad things should be avoided. Value
systemns i the brain function by way of increasing states of aronsal.
Evaluative circuits serve as a neuromodulatory system with extensive
innervation throughout the brain that can lead to hyperexcitability
and increased neuronal plasticity. Chemically, this makes the neu-
rons hvpersensitive and more readily acrivated. By initiating atren-
tional mechanisms, arousal enhances the focus of atrention on a par-
ticular stimulus. In this way, attention is often considered the process
that directs the flow of information processing. For perceptual pro-
cessing, this means, for example, that a person will pay more atren-
tion to an object. h:u memory, arousal leads to enhanced encudmg
via increased neuronal plasticity and the creation of new 'a'unaptu_
connections and therefore increased likelihood of future retrieval.™
A the activations within the brain change, energy flows through
the system. Changes in the state of the system are changes in this
flow of energy. Many factors in addition to appraisal influence what
determines how the system’s state changes over time. These deter-
mining factors inclode present input from the external world or from
pther components of the body, as well as constraints established
from ptior experience (such as Hebbian connecrions) and present
appraisals. Moreover, there are many forms of arausal, which
involve different circuitry. Initial onentation may then activate spe-
cific elements of arention. This initial stage “encrgiees” attentional
and perceptual circuies, which then lead to further, elaborated
appraisals. This elaboration can produce different forms of subse-
quent arousal, depending on the narure of the appraisal. At the most
hasic level, stimuli appraised as “good™ will arouse elements of cog-
nitive and behavioral approach. Stimuli appraised as “bad™ will
arouse withdrawal patterns of neural circuitry activation. When we
think of the concept of “arousal,” we need to keep in mind thatitis a
general notion referring to a wide range of specific activation patterns.
It is interesting to note that some of these approachfavoidance
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distincrions may in fact be hard-wired into the brain. For example,
recent studies suggest that the ability to process others’ facial expres-
sion of emorions, an ability thought to exist in the anterior cingulare,
the orbitofrontal cortex, and the amypdala, may have distiner char-
acteristics in different regions. Preliminary findings suggest that the

amygdala appears to contain face-recognirion cells that exist solely to

respond to cxpressmns of fear and anger—nor positive emotions or
even other negative ones, such as disgust.” The limbic regions use
input of others' emotions to regulate a person’s internal state and
external responses directly. As Main and Hesse have proposed, dis-
organized artachment is commonly associated with parents who
show frightening or frightened behaviors.,” Perhaps these findings
reflect the role of parental anger and fear in repeatedly activating
specific face-recognition cells within the amygdala as well as generat-
ing the characteristic fight—flight response mediared by this limbic
region. Could such a specific and ingrained set of limbic stares be at
the core of the disorganized behaviors {and dissociation) exhibited by
these children? As we've discussed in Chapter 3, as they grow older,
such children tend to develop controlling; hostile, and aggressive
behavior with their peers.” These behaviors can be proposed as ele-
ments of an excessively sensitized amygdala's fight response. Low
levels of stress may be able to activate these reflexive responses and
may trigger the rapid perceptual-amygdala feedback loop, which
reinforces the sensation of threat. In general, the communication of
different types of emotions in children’s home environments and the
unigue neurobiological effects of these emorions may be important in
determining the children’s patterns of response over time.

Some aspects of a value system are inborn, and some are
acquired through experience. Some constitutional aspects of a value
system include the motivational systems of attachment and novelty
seeking. Within the brain are clusters of cells that are designed to fire
in response to eye contact and facial expressions.” These clusters of
social responders are located within the value cenrers of the brain,
such as the amygdala and the orbitofrontal corex. For example,
seeking proximity to a caregiver and attaining face-to-face communi-
catiom with eye gaze contact it bard-wired into the brain from birth,
It 15 not learned. Similarly, infants are “narural explorers,” seeking
out new stumuli within their increasingly sophisticared ability to
search the environment. Discussions of the generic determinants of
emotional behavior offer helpful msights into the way in which our
value systems organize our behavior to increase the chance of sur-
vival. Evolutionary theory suggests thar those organisms with geneti-
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cally encoded specificity to their appraisal, such as fearing a snake or
becoming aroused by a suitable mate, will have a significantly
increased likelihood of passing on their genetic information to future
generations.” Genes clearly play a large role in the value system of
the brain.

Action, learning, and development can be viewed as interrelated
sets of phenomena throughout life.” For infanrs, interactions with the
environment are driven by the emergence of the increasingly complex
capacities of their brains to represent the world around them. The
inborn aspects of the value system are in place from the beginning of
life, but the system is also shaped by learning from experience. For
example, a child will naturally make eye contact with a parent as a
*good" interaction, However, if such eye conract results in her being
overwhelmed and intruded upon by the actions of the parent, then such
interactions may become associated with a negative value. The child
learns thar eye contace should be avoided. The brain can learn o mod-
ify its response to the evaluative system’s initial criteria of what is good
or bad, based on past interactions with others. If past eve contact leads
to a flood of disorganizing activations, the avoidance of such expen-
ences in the future will help keep the self organized.

The appraisal of stimuli and the creation of meaning are ceniral
functions of the mind that occur with the arousal process of emo-
tion, Incoming stmuli are appraised for their value, and the repre-
sentations of these stimuli are then linked with a sense of “goodness”
or “badness.” As the child develops, the increasingly complex repre-
sentational system becomes capable of more subtle evaluative sensa-
rions. These variations on the “good or bad™ theme are what lead to
the wide variety of emotions we are capable of feeling. We are
unique individuals precisely because both our value systems and our
interactional histories are one-of-a-kind combinations. As the inter-
ewined nature of value system responses and environmental encoun-
ters unfolds, each of us continually emerges and defines ourselves.

RESPONSE FLEXIBILITY,
RELATIONSHIPS, AND EMOTION

Central ro this process of creating meaning and emorion is the
orbitofrontal cortex.” As noted in Chapter 1, this area of the brain
sits ar the inrerface between “lower™ regions imvolved in taking inpur
from the body and the senses, and the “higher” parts involved in
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integrating information and creating complex thoughts and plans.
This integrating region is involved in stimulus appraisal (the mean-
ing, value, or emotional valence given 1o a stimulus),” affect regula-
tion (the capacity of the brain to modulate its psychophysiological
state),” social cognition (the complex process by which one individ-
ual is able to have “mindsight™ or the abiliry to perceive the mental
state of another),” and autonocetic consciousness (the ability wo per-
form mental time travel).” It is this region that is postulated to be
'one of the core areas of deficit in the major disorder of social cogni-
tion, autism. Other cognitive processes involving the appraisal-
arousal structures, such as the orbitofrontal cortex, the antenor
cingulare, and the amygdala, include emotional memory (especially
fl!ﬂ-l']:: empathy (feeling what another feels),” and categorical emo-
tions.
The orbitofrontal cortex has also been demonstrared as central
in mediating a process we can call “response flexibility.” As MNobre
and colleagues have demonstrated in visual sumulus experiments,
this region appears to mediate the “switching or reversing of snmu-
lus-response associations™ and is ar the “interface between automatic
default-mode operations of the CNS [central nervous system] and
neural processes thar allow for flexible adaptations to shifting con-
texts and perspectives.”” In other words, the orbitofrontal region is
active in taking changing or unexpected internal and external condi-
tions and creating new and flexible behavioral and cognitive
responses instead of automatic reflexive ones,”
We can propose that this response-flexibility process may
become integrated with the other functions subsumed by the
orbitofrontal cortex, as described above, as well as other related
regions, such as the lateral prefrontal cortex and irs mediation of
working memory, As Mesulam has stated, “The prefrontal cortex
plays a critical role in these attentional and emotional modulations
~ and allows neural responses to reflect the significance rather than the

surface properties of sensory events."” The prefrontal mediation of
response flexibility may thus entail a coordinated process incorporat-
ing sensory, perceptual, and appraisal mechanisms and enabling new
and personally meaningful responses to be enacted, We can propose
that such an integrating function may allow an individual, for exam-
ple, 10 approach life decisions, relationships, and perhaps narrative
responses with self-reflection and with a sense of perspective on past,
present, and future considerations. In this manner, the capacity for
response flexibiliy may become functionally linked with other
prefrontally mediated domains thar we have discussed, such as
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autonoetic consclousness, social cognition, emotionally attuned com-
munication, and working memory. The outcome of such well-
developed and integrated funcrioning can be proposed to play a cen-
tral role in the individual’s ongoing development, subjective experi-
ences, and interpersonal relationships.

Response flexibility enables the mind to assess incoming stimuli
or emotional states and then to modify external behaviors as well as
internal reactions. Such an ability can be proposed as an important
component of collaborative, contingenr communication. The capac-
ity for response flexibility may also be revealed in the coherence of
the discourse process of the AAL As suggested by Main,” coherent
narratives require the flexible focusing of attention on awachment-
related issues. The mabiliry 1o exhibir response flexibility can thus be
proposed to contribute to incoherent narratives of the insecure adult
attachment findings. Such an impairment may also be revealed in the
collapse in the maintenance of a narrative strategy seen in the “can-
not classify” adult category described by Hesse.” Thus, response
flexibility can be proposed 1o be a contriburing link berween parent-
child artachment and adule narratives. In sitnations where this func-
tion fails to develop or its integration with other processes is
impaired, especially with those mediated by the prefrontal regions,
we can predict that tenacious, global effects may be exerted within
the individual’s internal and interpersonal experiences across time. As
with other mental processes, response flexibility 5 likely to be state-
dependent: Internal and interpersonal contexts can promote or
inhibit the integrative mechanisms on which they are created. In this
manner, response flexibility can be seen as an integrative capaciry
that is achieved under certain conditions, rather than a fixed devel-
opmental accomplishment. For these reasons, an individual may
exhibir this adaprive flexibility in certain situations and not in others.
As we’ll discuss in the final three chapters, the ways in which emo-
tional states flexibly integrate and organize widely distributed inter-
nal and interpersonal processes—the manner in which the flow of
energy and information is adaptvely modulated—can be seen as
having a direct effect on self-regulation, relationships, and develop-
ment across the lifespan. Future studies will be helpful in clanfying
the nature of response flexibiliry, its mediation by the orbitofrontal
region, its potentially experience-dependent development, and its
possible relationship to incoherent narratives and patterns of parent—
child communicarion.

How are response flexibility and other integrative processes
infloenced by the emotional communication inherent in many inter-
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personal relationships? Looking toward neurobiological structure
and funcrion may shed some light on this question. The orbitofrontal
cortex sits at a crucial neuroanatomic position at the uppermost part
of the limbic system—the center of our basic appraisals, thoughr to

be the origin of our widely distribured emotional experiences. As dis-.
cussed earlier in this chapter, a controversy exists as to what the lim--

itations of the limbic region actually are: Its boundaries as a major
center for mfluencing the functioning of the brain cannot be clearly
delineated, and in this way the entire brain can be considered “emo-
tiomal.”™ As we can see, the sociallemotional/meaning-making pro-
cesses of the limbic systemn help coordinate a wide range of mental
functions. The result of the adaptive integration of these functions
may be the proposed process of response flexibility,

The orbitofrontal cortex receives direct input from the sensory
cortex, which is responsible for perception; the somatosensory cortex
and brainstern, which register somatic sensation; the autonomic ner-
vous system, which controls bodily functions; the dorsolateral
prefrontal cortex, involved in artentional processes; the medial rem-
poral lobe, involved in explicit memory; and the associational cortex,
involved in abstract forms of thought. Allan Schore has deseribed
how the development pf the orbitofrontal cortex is thought o
depend on stimulation from the emotional connections of the artach-
ment figure in the form of eye contact, face-to-face communication,
and affective amunement.” The orbitofrontal cortex, like the
amygdala, has specific cells particularly responsive to facial expres-
sion and eve gaze direction.” These fundamental aspeces of social
signals specifically activate these regions of the brain. The orbiro-
frontal cortex is also crucial in epordinating bodily states and the
widely distributed and linked represeatations that are fundamental to
reasoning processes, motivation, and the creation of emotional
meaning.”

Emaotion is a fundamental part of attachment relationships in the
early years and throughout the lifespan. The earliest forms of com-
munication are about primary emotional states. This sharing of hasic
appraisal and arousal processes establishes the fundamental way in
which one person becomes connected to another within emotional
relationships. We can also propose thar the reciprocal collaboration
within such contingent communication facilitates the development of
a parallel, prefrontally mediared process, response flexibility, that
enables the individual to respond to changing internal and interper-
sonal contexts in an adaptive, “internally collaborative™ manner.
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Such internal collaboration may be seen as a way in which widely
distributed neural processes come to be recruited into a flexible stare
of mind, one that is adaptive to a range of internal as well as exrer-
nal factors. In this way, we can see how intimare, reciprocal human
communication may directly activate the neural circuitry responsible
for giving meaning, integrating the capacity for flexible responses,
and shaping the subjective experience of living an emotionally
vibrane life.

EMOTION AND SOMATIC RESPONSE

The signals from the body also directly shape our emotions. Our
awareness of bodily state changes—such as tension in our muscles,
shifts in our facial expressions, or signals from our heart or intes-
tines—lets us know how we feel, though bodily feedback occuts even
withont awareness. Perceptions of the environmenr certainly occur in
the brain, but the subsequent reactions of the body may follow very
soon after and become the ¥data” informing us about what those
perceptions mean to us. In this way, our appraisal mechanisms may
depend upon bodily reactions to determine the direction of subse-
quent elaboration. States of mind are created within the psychobio-
logical states of the brain and other parts of the body.™

For example, contracting the muscles of the face in a characteris-
tically negative (frown) or positive (smile} manner produces a respec-
tive bias in interpreting data.” If we sense our own faces smiling, we
are more likely to enter a positive state of mind and to view ouwr
experience from that stance. Studies even demonstrate that contract-
g the muscles of the left side of the face (presumably requiring acti-
vation of the right hemisphere} is associated with negative bias,
whereas contracting those of the right side of the face (presumably
requiring left-brain acrivation) leads to positive appraisals.” Somato-
sensory data from the face are registered in the brain and directly
influence the seate of activation, so that information processing is
shaped by the effects of this information.

The newrologist Antonio Damasio has postulared that the
change in bodily state is perceived and represented in the brain as
what he calls a “somatic marker.™™ Two forms of bodily response
are especially relevant. Muscle changes in cur limbs and faces are
highly sensitive components of emotional reactions, and these send
mnput directly to the brain and are represented in an area called the



144 THE PEVELOPIMNG MINI

somatosensory cortex. Of note s that the portion of the somato-
sensory cortex in the right hemisphere has more integrated represen-
tations than thar in the left hemisphere, suggesting a more direct role
of the right brain in the processing of somatic markers. As we'll see,
the brain’s asymmerry plavs an important role in understanding

emotion and the mind. The other form of bodily response is mn»

changes in the viscera, such as the stomach, intestines, heart, and
lungs. Visceral changes are registered in the orbirofrontal cortex and
related areas, also especially in the right hemisphere. Interestingly,
these regions of the brain moniror as well as regulate these visceral
reactions.

Experience establishes learned associations berween external
stimuli and these bodily responses. In this view, our knowledge of
how we feel is based in large part upon the nature of these somatic
markers. As we develop, Damasio postulates further, we acquire the
capacity to have an “as-if” loop, in which an internal stimulus (such
as a thought, image, or memory) can activate an “as-if” somatic
marker.” Our brains create a representation of bodily changes that is
independent of the present-day response. A thought can be associ-
ated with an emotional response containing a somatic marker that
has been generated internally, This is a representation of a shift in
bodily state created by our brains from imagination and past experi-
ences. Memories of emotional experiences evoke as-if somatic mark-
ers, which can feel as real as direct bodily responses and can deeply
enliven the associated imagery of the recollection. In some cases we
will also have the acrual bodily changes, such as increased hearr rate,
sweating, and dilated pupils when we are recalling a past frightening
event,

For example, if an adulr was birten by a car as a child, the state
of fear and arousal ar the rime will be registered in the brain as a so-
matic marker of fear associated with the image and idea of a cat, In
the Furure, seeing a cat may activate a similar bodily state of fear,
instantiating a somatic marker similar to the time of the initial cat
bite and activating a set of associational memory processes linked to
the time of the original bite. An “as-if" somavc marker reveals how
the process of imagination or memory can elicit a sensory response,
which then initiates a cascade of fear-related associations that may be
quite debilitating, This may be one way in which unresolved
postrraumatic conditions continue to perpetuate frightening reactions
from long ago; such individuals feel as if they are being traumatized
over and over again.
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INDIVIDUAL DIFFERENCES
IN EMOTIONAL EXPERIENCE

Some couples experience a kind of “comparibility” that both mem-
bers of a pair may have felt when they first mer: They resembled
each other in certain favored ways of being, in certain needs for play
and relaxation, or in preferred dmes for work. In some pairs where
there is a discordant match in the partners’ attachment histories, the
disparity berween their individual apprasal systems may lead o dif-
ficulty in their pattern of communicating despite this comparibility.
For example, a husband with a dismissing state of mind with respect
to attachment had experiences with his mother that appeared not 1o
have reinforced the positive effects of emononal imtmacy, His rela-
tionship with her seemed not to have offered him encounters in
which eye gaze and face-to-face conracr were associated with a sense
of soothing. Recall that studies of avoidantly amached pairs reveal
that the body continues to register distress during separation (for
children) and in discussion of attachment issues (in adules). This
finding suggests that the original value system, which assigned a
“good” meaning to affective connections between people, has proba-
bly remained intact even after repeatedly disappointing and rejecting
experiences. Whar has been learned is the person’s development of
behavioral and complex cognitive responses, such as memory and
narrative, that serve to minimize conscious access to this persistent
distress. The brain has learned o adapr itself to the learned experi-
ence by minimizing the manifestations of such distress on other
aspects of menral funcrions.

In this couple, the wife’s experience of her husband was that in a
quiet way he seemed to enjoy her presence. To her, his lack of focus
on her ¢emotional states provided a sense of first safety and then frus-
tration. She seemed to have had an ambivalent attachment with her
own mother and a disorganized one with her father; she now had an
unresolved adult arrachment starus, with a hese-fitting alrernative
classification of preoccupied. On some nonverhal level, she felt thar
her hushand liked being “close™ to her, though he would never state
this directly. She was probably sensing something real—an intact bur
frightened emotional system in her hushand, which did indeed con-
tinue to value attachment. Both on the surface of his behavior and in
his conscious experience, however, he denied the importance of such
connections. In fact, the husband seemed o pride himselt on his
autonomy, ofren staring thar the sign of healthy development is o
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“not need anyone, just want them.” His wife did not feel needed.
She often didn't even feel wanted.

With many couples, the very characteristics that each partner
initially found attractive in the other become the same gualities that
create intolerable frustration and drive them to a therapist for help.
In this couple, the wife was arracted at first to the husband’s *
*autonomy and independence.” She felt safe and unthreatened by his
emotional distance. The husband liked his wife's “sensitivity and
ability to express her emotions.” She offered him something he had
never had. As time went on, however, she began to feel so isolated
that his autonomy made her infuriated. He began fo sense her emo-
tional response as attacks on his personaliry. This couple became
stuck in an emotional rut,

In this case example, the wife's capacity to experience emotion was
quite different from that of her husband. She was able to notice
changes in her body’s sensations, such as a tightening in her muscles, 2
queasy feeling in her stomach, and a trembling in her hands. She might
feel her face beginning to smile, or notice tears on her cheeks. Each of
these bodily messages let her know some aspect of her emotional state:
anger, fear, sadness, joy. The ability to seénse this somaric feedbacl is the
kind of self-awareness that has led numerous researchers to postulate
that the body's response lets us know how we feel.

Somatic markers—actual or “as-if"—can be generated without
consciousness. These representations can influence perceptual bias,
memory processes, and rational decision making without our aware-
ness. In this couple, the wife often could sense when she was having an
intense “emotional experience™ by the way her body fele. For her hus-
band, life was not so full of these sensations. He would make decisions,
perceive the world, and recall things (or not) without a sense thar any
kind of biasing was occurring. But we cannot say thar he was any less
influenced by his hidden value system than his wife, whose emotions
were more readily accessible to her conscious experience.

Working memory is able to conrain a number of processes and
manipulate them within conscious awareness, These processes in-
dude present perceptual representations, items from long-term mem-
ory, and states of the body. To minimize distress and maximize func-
tion, the brain of this dismissingly acached husband mighr have had
the challenge of focusing his conscious attention away from arach-
ment-related experiences. This diverting of artennon might have con-
cerned external events, such as the behavioral response of acting as if
his mother didn’t return (as seen in the infant separation studies), as
well ag internal events, such as the minimization of the importance of
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parental relationships (as revealed in the AAIL see Chapter 3). A dis-
tressed response is most readily seen in the body's srate of increased
sweating, heart rate, respiration, and muscle tension. Fach of these
may become activated in artachment sitwations with avoidantly
attached children and dismissing adults. To avoid impairment of
functioning, the representation of these responses must be kept away
from working memory. To accomplish such a task means creating a
partern of neural interactions in which somatic markers are not linked
to the working memory processes of the lateral prefrontal cortex.

Given the location of these processes, we can hypothesize how
this husband might have been affected by such an adaptation. The
cortical representations of somatic muscle responses are most highly
integrated in the right hemisphere of the brain. Visceral responses are
monitored by the orbitofrontal cortex and the closely associated
anterior cingulate, also primarily on the right side. The lateral
prefrontal cortex is centered just ta the side of the orbitofrontal cor-
tex, with which it receives and sends direct connections. Reduction
in input to the right lateral prefrontal cortex would be quite helpful
to avoid receiving the representations of the rightsided somato-
sensory and orbitofronral corrices.

What would this mean for this man and others with a similar
attachment history of distant emotional communication from a pri-
mary caregiver? Impaired input of the right-sided sources of somatic
markers would functionally lead such individuals to be consciously
unaware of their bodies’ responses. They would therefore not be able
to know casily how they feel. Furthermore, if the right lateral pre-
frontal cortex had more general blockages, we would predict that the
other functions of the right hemisphere might also be less accessible to
conscious awareness, In this case, the husband had a difficult time see-
ing the gist or context of things. He also seemed unable to read his
wife's state of mind as expressed through her nonverbal signals. Such
difficulties are all problems in functions of the right hermisphere. We
shall return to the issue of hemispheric specialization in the mind both
below and in the next chapter.

A common belief in everyday life is that there appears to be a
pattern of differences in emotion, especially the empathic sharing of
emotional states, between males and females. Developmental studics
have focused on the gender differences in relationships among friends
during the school years. In general, these studies find “masculine”
and “feminine™ styles rhat most bovs and girls, respectively, seem to
exhibit.” The masculine style has been defined as a form of mutual
assertion of one's individual talents and skills. Bovs' interest in ath-
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letic prowess is one example of such a form of shared assertion. The
feminine style has been described as one of murmal empathy; girls'
interactions with cach other tend to focus on shared expression and
resonance with each other’s emorional experiences.” Clearly, how-
ever, many girls have elements of the masculine style, and many boys
have elements of the feminine style. Although generalizations of any
sort must be carefully examined, it is important to try to understand
the genetic, hormonal, developmental, and/or social factors thar con-
tribute to such observable gender differences.

EMOTIONAL COMMUNICATION:
EMPATHY AND AFFECTIVE EXPRESSION

An important aspect of emotions is their social function. Emations,
both primary and categorical, serve as the vehicles thar allow one
person to have a sense of the mental state of another. The capacity to
feel another person’s experience has many labels, such as “empathy,”
“sympathy,” “mirroring,” and “artunement.” In its essence, the abil-
ity of one mind to perceive and then experience elements of another
person’s mind is a profoundly important dimension of human experi-
ence. We are a social species, and having the ability to “mind-read.”
or having “mindsight,” lets us rapidly detect the emorional state of
another. Why is this so important? There are several reasons, This
form of communication allows us to perceive the ntearions,
artentional focus, and evaluanion of events in others; it therefore
allows us to understand social mteractions and anticipate the behav-
ior of other people. Our minds are capable of derecting the nonver-
bal signals of others, which reveal these internal aspects of their
states of mind, Young infants begin to differentiate berween animate
and inanimate objects in the world, atrributing intention and emo-
tional responses to the former and not the latrer. With the assign-
ment of intention, our minds are able 1o compare external behaviors
with implied internal motivational states.™ This ability allows us to
detect “cheaters” and note when we are being misled. A further evo-
lutionary benefit of mindsight is that our ancestors could rapidly
sense when a member of their own social group was detecting dan-
ger by the look on her face, her pestures, or her tone of voice. Those
social beings capable of such mindsight escaped danger more often,
were less often tricked by the destructive motivations of others, and
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thus were more likely to survive and pass on the capacity for such
stare-to-state lines of communication.™

From a developmental perspective, the most urilitarian of these
benelits is that parents can sense the inner needs of their children and
therefore maximize the porential of their offspring’s survival. An-
other benefit of empathic attunement is that it creates an artachment
bond between parent and child, which provides a source of increas-
ingly complex layers of external and then internal security for the
growing child in the ncreasingly challenging world encountered as
he develops. The experience of being understood develops a mental
maodel or inner expectation thar needs are important and goals are
achievable. Also, the child’s system requires the parent’s attunement
to help organize the child’s own mind. Positive emotional states are
amplified and negative ones modulated within these attuned commu-
nications. As the child grows, these repeated alignments of mental
states allow him 1o develop a self-organizational capacity for autono-
mous state regulation. Human infants have profoundly underdevel-
oped brains. Maintaining proximity to their caregivers is essential,
both for survival and for allowing their brains 1o use the marure
states of the artachment figure to help them organize their own men-
tal functioning.

The subjective side of rhese emotional connections is that it
allows a sense of helonging to grow within the individual, “Feeling
fele” is the subjective experience of mental state attunement, The
pleasurable response o such a resonance of minds may be built into
our brains as a generic inheritance of evolutionary history, For us as
social animals, our having such a sense encourages group behavior,
which has been of grear survival valoe 1o our species as we evolved.
It may also be the reason why large groups are experienced so differ-
ently from smaller ones, in which face-to-face eye contact and other
aspects of shared nonverbal communication are readily available.
Committees of over a dozen people become unwieldy and inefficient
(not that some smaller ones do much berter!), Feeling felt for some
requires even smaller group setrings, with one-to-one situations being
the ideal for many people.

Empathic emorional connections require some way in which
nternal states are expressed externally. Primates are the only group
of animals with muscle endings on the skin of the face; this gives us
the capacity for a huge assortment of facial expressions, which are
directly controlled by our nervous systems.™ Qur tremendously rich
enervation allows for exquisitely subrle and rapid alterations in facial
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expression. To match this expressive ability, primates have neuronal
groups in the brain that are specialized to respond to faces, and also
to particular facial expressions! As we've discussed, these neuronal
groups often rest in the value system circuits of our brains, such as in
the amygdala and orbitofrontal cortex. We are hard-wired to have

meaning and emotion shaped by the perceprion of eye contact and -

facial expression.™ We are also hard-wired to express emotional
states through the face.

Complex neural/bodily aspects of emotional processes are not
casily translated into words. Nonverbal expressions, including those
of the face, tone of voice, and gestures, can transfer information
about nternal states more fully to the outside world than words can
do. Words go only so far. When anyone asks, “How are you feel-
ing?”, it is @ huge translational challenge to turn such subtle and
dynamic neural processes into a verbal statement. Emotion can be
seen as an energizing drive toward motion. Secing what a person
does, rather than asking her how she feels, can often be a more
direct road into the person’s emotional state. Nevertheless, we often
feel compelled to ask others how they feel. The social process of
“talking about feelings” with each other is much more an interactive
event than the mere telling of a lingnistic message. Linguistic repre-
sentations, such as the wards “sad” or “angry,” are quite limited and
distant symbolic packets we send to each other in response o the
query, “How are you feeling?” The message is in the medium of how
we respond, not in the words alone,™

The link berween emotion and action is in the appraisal-arousal
foundation of these processes. At their core, appraisals define what is
good or bad, what should be approached or avoided. Children are
often more ar ease with the hedonic tone of primary emotional states
than with trying to define the categorical emotions they may be
experiencing. When children say, “1 feel bad,” or “T feel good,” this
may be a very direct statement reflecting this basic aspect of their
appraisal system and primary emortional experience.

EMOTION AND THE HEMISPHERES

Affect can be expressed through facial expressions and through mod-
ulations in the tone and prosody of the voice. These nonverbal
aspects of language communication, in both their cxpression and
perception, appear to be mediated predominantly by the right hemi-
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sphere.”” The body's posture and movement can also blend with the
voice and facial expression in sending affective signals that are
readily perceived by other people. What is striking is the finding that
the registration of the status of the body irself is also much maore
highly integrated in the right hemisphere than in the left. As we've
discussed briefly, even the regulation of the body’s autonomic ner-
vous system is primarily mediated by right-brain mechanisms.” The
right hemisphere therefore appears to play a major role in mediating
emotional processes, as well as in permitting the expression of emo-
tional states and the conscious awareness of emotional experience.

For this discussion of emotion, it is important to provide some
background informarion. Appraisal and arousal occur on both sides
of the brain, as do other emotional processes. However, the subjec-
tive experience and the nature of emotion on either side of the brain
may be quite different. Leading theories propose a number of digpa-
rate views of emotions and brain asymmetry.” One major perspecrive
is that of the valence hypothesis, which suggests that unpleasant
emotions are processed on the right side and pleasant ones on the
left.™ Consistent with this suggestion is the view thar withdrawal
states and processes are located on the right side, whereas approach
states and processes are located on the lefr."™ Another view is that
socially mediated emations, such as guilt or the enactment of social
display rules, are processed in the left hemisphere, whereas more
basic, spontaneous emotions are processed in the right hemisphere.™
Still others argue thar raw, intense emotional experience is primarily
mediated via the right hemisphere."”

From a neuroscientific view of emotion as a socially mediated
set of processes affecting all other mental processes, one can look to
our basic elements of the mind as composed of the flow of energy
and of information within the brain for insights into this dilemma of
multiple theories. Primary emotional states are often directly ex-
pressed via nonverbal components of communication, including
facial expressions and tones of voice. Primary emotional states are
directly shaped by bodily response and directly influence bodily
responses. These two basic somatic functions of primary emotions
have been demonstrated to be mediated and perceived by the right
hemisphere of the brain. Furthermore, in studies of patients with
blocked communication between the two hemispheres, the left brain
appears unable to register the facial expression of others. The right
brain both perceives and sends messages throogh facial expressions
and tone of voice.™ It may therefore be fair to propose that the non-
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verbal right hemisphere may be the location for the subjective aware-
ness and expression of primary emotions as we have defined them.
The processing of such emotions, however, is likely to be mediared
by both hemispheres.

Developmental studies suggest that in fact each hemisphere may
mediate quite different processes of engagement with the environ-*
ment; As noted above, this may mean that approach is mediared by
the left hemisphere and withdrawal by the right. For example,
behaviorally inhibited (shy) children reveal a dominance in right
frontal electrical activity at baseline; more adventurous children dem-
onstrate left frontal activation. Nathan Fox has suggested that such
findings support the notion thar characteristic emotional styles may
reflect profiles of frontal actvation.™ Left frontal activation is asso-
ciated with active approach, positive affect, exploration, and socia-
bility. The absence of left frontal activation leads to an absence of
positive affect and the experience of depression. In contrast, right
frontal activation leads ro active withdrawal, negarive affect, and
fearfanxiety. Hypoactivation of the right frontal region leads tw
disinhibition of approach, with impulsivity and hyperactivity. Such a
view can explain some featurcs of shy and of aggressive children and
the changes in their states as the context may alwer their fronral acti-
vation profiles.

Further developmental studies suggest that both constitutional/
temperamental and experience/attachment fearures may directly
shape these patterns of frontal activarion.™ In the case of depressed
mothers, for example, there is @ marked decrease in shared posinve
affect stares, and the infants {(and their mothers) are seen as with-
drawn. In both parents and children, there is a marked decrease in
left fromeal activation, If such depression lasts beyond the first year
of life, the infants may continue ro express this pattern of frontal
activity,”

SUBJECTIVE EXPERIENCE

Emorion is inherently a subjective exprrience involving the evalua-
tion of meaning and the interaction with the environment. Experi-
ences evoke within us textured subjective stares that creare the fabric
of our lives and our relationships with others. Music has been
described as one of the purest expressions of emotions thar exists. It
is filled with contours and spacing, varied intensities, and modula-
tions in sound. These could be considered as categorical fearures,
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such as joy or sadness, but perhaps they are more appropriately
reflecting profiles of arousal so parallel to vitality affects that we
could call primary emotions the “music of the mind.” The process of
creating and listening to music is a form of emotional experience and
affective communication.

Several studies, and my own informal survey of dozens of chil-
dren, reveal a common preference among unprofessionally trained
individuals for the left ear when listening to music.™ Sound heard
with the left ear may induce a more holistic sensation, a floating with
the flow of the music, quite distinct from the sensation produced by
music heard with the right ear. How can this be? The left auditory
nerve goes primarily to the right hemisphere! Though rhere is some
crossover, the auditory stimulation in the right brain appears to
evoke a different sensation from that which goes to the left brain
from the right ear

We are filled with representations of all sorts: sensations and
mmages in a context-rich form mediated by the right hemisphere, and
linguistic symbols in a linear, logical, detail-oriented mode mediared
by the left hemisphere."" If this view is true, then our daily conversa-
tions are filled with a blending of right-sided and left-sided commu-
nication. Some authors argue that emotional attunement 15 funda-
mentally right-brain-to-right-brain communication.™ This view may
sound too reductionistic and simple 1o be either true or useful. Bur
let’s take a look ar a fundamental notion of attunement: the feeling
of another person’s experience. Merely to understand anather person
requires an intellectual grasp of the other’s experience. To have the
ability to conceptualize the mind of another, as well as to perceive
what the other’s subjective world might be like, requires special rools
enabling the kind of reflective functioning discussed in Chapter 3.
The neurological bases of these tools have been established over
thousands of years of evolution and are a fundamental part of the
social cireuitry of the brain so intimately related to emotional experi-
ence. These circuits are located primarily in the right hemisphere. To
feel another person's experience requires the ability to take in the
essential dara of how the other person in fact is feeling by way of
specific signals generated by this person. These data then directly
affect the receiver’s state of mind, Would it be such a big surprise 1o
find that the neural processes of one hemisphere are best expressed
externally by that hemisphere, and then perceived best by the same
hemisphere, but in another person? After all, words generated by the
left hemisphere of one persan are best perceived and understood by
the left hemisphere of the listenee What we are really talking about
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are the forms of information that the mind is processing. As we’ll
discuss more fully in the next chapter, the types of menral represen-
tations are gquite distinct in each hemisphere. Learning abour the
nature of these differences can give us a better understanding of emo-
tional experience and communication between minds.

Emotions recruit distributed clusters of neuronal groups in the
emerging states of mind that organize the systems of the brain.™
Recruitment can be generally defined here as a process that tempo-
rarily links distinct, differentiated elements into a functional whole.
In the brain, recruitment involves the binding of the activity of spa-
tially distributed neural circuits at a given moment and across time.
Emotion can be proposed to serve this integrative role by way of its
involvement of neuromodulatory systems thac are themselves widely
diseributed and have direct effects on neural excitability and activa-
tion, neural plasticity and the growth of synaptic connections, and
the coordination of a range of processes in the brain. We can suggest
that perhaps the most active representations may be the ones that
become recruited and then have the potential to enter the spotlight of
conscious awareness. Consciousness may in fact be quite distinet on
gach side of the brain. Some authors have suggested that che right
hemisphere is a master at representing social context, whereas the
left remains focused on details devoid of contextual meaning.'” The
social context of a sityation determines the nature of action of the
appraisal systems. Internal context, the history of present and recent
representational activity, also directly affects the way the appraisal
systems work. The impact of representational processes on each side
of the brain may creare quite distinct contextual influences on the
appraisal process and lead to distinct senses of conscious awareness.

The brain looks to the body’s response ta “know how it feels.” An
experiment that illuminated this involved subjects being told to contort
their facial muscles in specific patterns. Unbeknownst to them, these
configurations represented the various categories of emotions, such as
anger, fear, or sadness. When they were presented with a standardized
story, their appraisal of meaning was directly influenced by which
facial musculature patterns they had activated. If their muscles were
held in a sad way, they interpreted the storv presented as sad. If their
faces were held in a way to show joy, they had a “happy” reaction to
the same story. The finding that the right hemisphere has a more inge-
grated representation of the body, including the face, sugpests that this
form of information will have more impact on the expenence of emo-
tion on the right side of the brain.

By our second year of life we have learned the trick of how to
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show facial affective expressions that are different from our internal
emotional states.'” This form of social deception allows us to act in
socially appropriate and sanctioned wavs. In a lundamental manner,
this behavior creates a division between the private, internal self and
the public, external self. Most of us carry out this dual role every day
imour private and public lives. If we spend oo much of our time
artempring to be “socially appropriate” by having a public self, and
do not express authentic feelings or thoughts, then we may be vul-
nerable to developing a “false self” quite distant from our actual pri-
mary emotional experience. Of note are findings suggesting thar the
left hemisphere plays a more significant role in the communication of
emotions that conform to social roles,'™

As noted earlier, words are often quite limited in their ability to
convey our internal stares. Attunement to one anather’s nonverbal
means of communicating emotional experience is a much more direct
and satisfying mechanism for joining with others. However, we must
use words and concepts to atteinpt to understand the nature of emo-
tion if we are to begin to comprehend the human mind. Some mighr
argne that without words, we cannot reflect an the conceptual
nature of our own minds. As we've seen in Chapter 3, those parents
who have the capacity to reflect on the importance of menral states
are more likely to have secure attachments with their children. This
reflective function is revealed in both affective artunements and the
ability of these individuals to state, in words, the importance of men-
tal states in human experience.’” In fact, the ability to use “mental
state language™—words reflecting mentalizing concepts, such as
beliefs, feelings, atritudes, intentions, and thoughts—is associated
with parents of children with secure attachments." These ideas can
inspire an approach to creating “reflective dialogues™ with children
in order to help them develep emotionally. In this way, having the
capacity for reflecting in vne's own mind on the importance of men-
tal hfe can be revealed in both arruned (nonverbal) and language-
based communication. Using both our nonverbal right and wverbal
left hemispheres, we can find ways to communicate the important
subjective emotional experience of ourselves and others.

EMOTION REGULATION
Emotion is indeed a complex set of processes. As we've seen in this

that create our sabjective experience of the self. The organization of
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the self is dependent upon the manner in which emotion is regulared.
Research on emotion regulation reveals that emorion as a set of pro-

CESSCS IS bmh regulated and regulatory. That is, emotional processes
cannot exist withour influencing other such processes and being

influenced themselves by other such processes. Thus the study of

emaotion and that of emotion regulation go hand in hand."

Self-regulation—the manner in which the process called the
“self” comes to regulate its own processes—consists in part of the
regulation of emonion. Sroufe describes the “twin tasks" of emotion
in development as the expression of affect and its management. He
states, “The ability to mainrain flexibly organized behavior in the
face of high levels of arousal or tension is a central aspect of stable
individual differences in personality organizarion.®""

Susan Calkins has described pathways to such differences in emo-
tion regulation as involving both internal and external sources,' Inter-
nal fearures include constitutional aspects of neuroregulatory struc-
tures (such as neuroendocrine, autonomic, and frontal lobe svstems),
behavioral traits (such as attentiveness, adaprahility, reacrivity, sooth-
ability, and sociability) and cognitive components (including social ref-
erencing, beliefs and expectations, awareness of need for regulation,
and ability to apply strategies). External fearures include interacnive
caregiving patterns (responsiveness, cooperation, reciprocity, accossi-
bility, support, and acceprance) and explicit training (including model-
ing, reinforcement, and discipline).

In general, our skills at regulating emotion allow us to achieve a
wide range and high intensity 6f emotional experience while maintam-
ing flexible, adaptive, and organized behavior. The processes of emo-
tion regulation—and dysregulanon—can involve any of the basic levels
of emotion: physiology, subjective experience, and behavioral change.
As we'll discuss in detail in Chapter 7, the regulation of emotion
involves the modulation of states of mind. Regulation of the How of
states can involve internal (physiological and cognirive) and interacrive
{engaging with the social environment) elements, For example, aleer-
ations in attentional focus, perceprual bias, or the evaluation of mean-
ing can directly change the course of elaboration of primary emational
states into more differentiated categonical emotions. We can urilize the
very processes of emotion to regulate their flow:

Before we can appreciate the details of these complex regularory
processes more fully, we will need to review whar is known abour
how the mind constructs reality with representational processes
(Chapter 5) and how states of mind are created within the complex
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system of the mind (Chaprer 6). Then we will be ready to wrestle
with the questions of how the brain organizes its own functioning,
including how it regulates emotional states within itself and in con-
nection with others, in the creadon of the mind.

REFLECTIONS: EMOTION AND THE MIND

An amusing cycle of responses somerimes enters the classroom when
a psychotherapy student or teacher asks the question “What is a feel-
ing?" “A feeling,” the response sometimes goes, “is an emonon. Ir s
what you feel when you are emotional. Emotions generate feelings.™
An imitial way out of this endless loop of confusion comes from the
knowledge of how central these elusive things, these emotional pro-
cesses, are for human relationships. Emotions are the contents and
processes of interpersonal communication early in life, and they cre-
ate the rone and rexture of such communications throughout the life-
span. This view ar least brings emotions out of the individual and
into the interaction between people. Bur, still, this leaves us with
only a bit more clarity about the challenging rask of how to define
EMmonons.

Everyday descriptions of what emotions are may seem to be
more appealing than trying to create seemingly restrictive, scientifi-
cally derived concepts and definitions. Fmotions are what allow us
to fall in love. They are the stuff of poetry, art, and music. Emotions
fill us with a sense of connection to others. They link families
together; they remind us of who is important in our lives. Emotions
make life worth living.

For some, the risk of becoming scientific about emotions is thar
it has the potential to reduce the essential and passionare stff of
subjectivity into some neural-circuirry-based explanation that ap-
pears on the surface to he cold and useless. However, ironically, it
seems that the application of neural science principles to understand-
ing our feelings can actually expand and enrich the subjective experi-
ence of our own emotional minds. Understanding the neuroanacomic
reality of the convergence of social interactions, appraisal, and emo-
tional arousal helps us ro see how the mind creates and is created by
interactions with other minds. We can now move beyond circular
definitions and embrace the metaphors of emotion in a deeply impas-
sionied and integrated manner.

At the most basic level, the brain must have value systems that
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appraise the significance of internal and external stimuli. The centers
of these value systems, so often linked to areas that respond to social
signals, act by initiating activity or arousal within specific circuits in
the brain. This chapter has provided a broad set of specific defini-
tions of emotion that can enable us to understand human experience
more fully. Ar its most basic level, this view sees emotions as the
flow of energy, or states of arousal and activation, through the brain
and other parts of the body. This process emerges from and directly
affects the further processing of information within the mind by way
of the appraisal of meaning. Three phases can be identified: First, a
stimulus (internal or external) evokes a state of initial orientation,
creating a sensation of “Something important is happening; pay
attention now!"™ This focus of attention is automatic and does not
need to involve conscious awareness. Next, the value systems of the
brain continue to appraise the meaning of that stimulus and of that
initial orientation itself by means of ¢laborated appraisal and arousal
processes and the activation of certain circuits. At this point, the sen-
sation may begin to become “This i1s good™ or “This is bad.” These
first two steps of an emotional response contain activation profiles,
such as surges of energy, that can be defined as "primary” emotions.
In their essence, primary emotions are the beginning of how the
mind creates meaning.

Externally, primary emotions can be seen as vitality affects,
expressed by the contours of activation of the body, facal expres-
sions, nonverbal gestures and tone of voice. These vitality affects
constitute the primary connection between infant and parent. This
finding reveals the exquisite sensitivity of the appraisal centers to
social interaction and shows how emotions are initially created
within our relationships with others.

A third phase in emotional response is whart is more generically
thought of as *emotion": the differentiation of inirial orientation and
elaborated states of arousal and appraisal into caregarical emotions.
Examples of such emotions found throughout the world in charac-
teristic expressions are sadness, anger, disgust, surprise, joy, fear, and
shame. The brain and other body systems appear 1o have common
pathways by which each of these distinct categorical emorional states
are physiologically manifested and expressed as categorical affects.

Generated by the value systems of the brain, these emotional
activations pervade all mental functions and literally create meaning
in life. In this way, we can say that emotion and meaning are created
by the same processes.
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Information processing involves the creation and manipulation
of cognitive representarions. Attentional mechanisms direct the flow
of information processing. Within perception and memory, the
appraisal systems of the brain must label representarions as signifi-
cant or valueladen. In rhis way, the appraisal and arousal pro-
cesses—the central features of emotion—are interwoven with the
representational processes of “thinking.” Creating artificial or didac-
tic boundaries between thought and emotion obscures the experien-
tial and nenrobiological reality of their inseparable nature.

Energy flow is a basic aspect of primary emotions. As states of
mind emerge within the individual, the changing activations that cre-
ate them are often experienced as primary emotions. The regulation
of emotion, or the regulation of the flow of information and energy
within the brain, creates the self, The capacity to assess the personal
significance of events and alter automatic, reflexive responses may be
carried out by the prefrontal regions in a process we have called
response flexibility,. When such an ability becomes integrated with
other aspects of emotional and memory processing, the individual
may be able to generate a set of internal and interpersonal experi-
ences that enables the self to have a flexible form of regulation. In
the next two chapters, we will examine how the mind organizes itself
by how it regulates the flow of information and mental stares both
within irself and with other minds. Emotion and its modulation are
in this way a fundamental part of the informanon processing and
energy flow that are central features of the organization of the self.
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