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I

EDITOR

am always a little surprised to find that February has arrived. It convinces me that the new year is in full
swing. There is so much going on in 2019, and The Science of Psychotherapy continues to expand its
activities. Our podcasts are now a regular feature every week, and we welcome the thousands of people
listening in and downloading. Our education program for subscribers is also growing, and we are now
adding a carefully curated series of courses that everyone can access on demand.

An example of these special courses is the 10-hour video program from John Arden, based on his new
book, Mind–Brain–Gene (Norton, 2019). We are very pleased to have been given the rights to publish a
special preview chapter of this tour de force. It is Dr. Arden’s 15th book, and this excerpt from Chapter
4, “The Body–Mind and Health”, gives us an insight into the integrative theme that is a foundation of the
whole book.
Some articles are too good to edit down for a single issue, and so we break them into parts. Continuing on
from our January issue, this month we publish Part 2 of the Aspen Institute’s Research Brief on “The Brain
Basis for Integrated Social, Emotional, and Academic Development: How Emotions and Social Relationships
Drive Learning” by Mary Helen Immordino-Yang, Linda Darling-Hammond, and Christina Krone, in which
they explore the relevance of the major brain networks and the lifestyle practices that can best maintain a
healthily functioning brain.
In this issue we also present the first part of Mary Bowles’s article, “An Integrated Rapid Memory
Reconsolidation Approach”, with the second part due in March. An important aspect of The
Neuropsychotherapist is to share the practical experience of practitioners in the field, and alongside the
more theoretical articles are those we describe as neuropsychotherapy in practice. In this article, Mary
Bowles takes us into her practice and describes the methodology she utilises in her work—rapid resolution
therapy, or RRT—which she illustrates with case studies to show how the theory is applied in real-world
situations.
Finally, Steve Minett takes us into a fascinating exploration of consciousness in an article intriguingly titled
“Infomania”. This is an article that challenges us to both consider and reconsider what we know about
awareness. Steve has been educated at the universities of Sussex, Oxford, Minnesota, and Stockholm,
and consequently he brings a unique and international perspective to this issue. I am keen to receive
submissions from people from many different parts of the world. It is through diversity of perspectives that
we can create a clearer picture of the science of what it is to be human.
Also, please send us your articles and musings about your practical experiences. Whether extended or just
a short piece that would suit our blog, I am keen to receive them. Sharing what we do is as important as
describing how and why we do it. I look forward to a year of exciting and fascinating engagement.

RICHARD HILL | EDITOR
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“IN FOM AN IA”

AN ONTOLOGICAL BLOCK TO
UNDERSTANDING CONSCIOUSNESS
STEVE MINETT
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C

onsciousness is experientially “obvious” to all of us for all of
our waking lives. Why then does our modern scientific and
philosophical culture generally dismiss and deny it? My answer to
this question is: the ontological hegemony of “Car–Ton World”. In other
words, I’m addressing the problem of consciousness at the ontological
level. (Ontology refers to the ultimate nature of reality in itself, as rationally
constructible and independent of—though preferably compatible with—
empirical observations.) Car–Ton World is my abbreviation for the
Cartesian–Newtonian world view. Rene Descartes split actuality into two
realms: mental and physical. The mental realm included God and the divine
human soul. His physical realm reflected the mechanistic materialism and
determinism of emerging modern science. Its chief spokesperson was
Isaac Newton. During the nineteenth century, the decline of belief in the
mental and/or spiritual half of Cartesian dualism left only the materialist,
determinist half of Cartesianism—the half populated exclusively by the
“hard, massy billiard balls” of Newton’s conception of matter. In this
Car–Ton World there was no place for mind and consciousness, unless
they could be reduced to by-products of these passive atoms and the
predictable forces acting on them.
I’m currently completing a book that argues

which I’ve dubbed “infomania”, referencing its

that Car–Ton World’s dismissal of conscious-

overriding emphasis on information-processing.

ness is not, ultimately, based on the results of

What’s missing from the infomaniac approach

rigorous scientific experimentation. Rather, it

is any recognition that analogue, energetic pro-

comes from unproven (and unprovable) meta-

cesses might play a significant role in generat-

physical speculations. Given this premise, it fol-

ing mind and consciousness. Such an idea is

lows that if the ontology of Car–Ton World can

dismissed as a primitive “folk psychology” posi-

be challenged—especially by scientific advance—

tion. I, however, want to argue the opposite case:

and demonstrated to be flawed, then Car–Ton

that the Achilles’ heel of Car–Ton ontology is its

World’s rejection of consciousness must also

denial of a role for energetic processes (which, I

be questioned. This is precisely the strategy of

believe, will ultimately be found to be based on

this paper. Although Car–Ton World remains the

quantum processes). This denial impoverish-

mainstream, and to a large extent the dominant,

es our conceptions of mind and consciousness

ontological position in scientific consciousness

and contributes hugely to the enormous dispar-

studies, it has been under serious challenge over

ity between ordinary human experience and the

the last few decades. In this paper I’ll critique a

Car–Ton account. In my book I shall challenge

specific aspect of Car–Ton World’s ontology,

the hegemony of Car–Ton by positing an alter-
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native ontology based on a number of interpretations

itself. Methodologically, cognitivism adopts a positivist

of quantum physics and the ontology developed by

approach, claiming that psychology can, in principle,

Alfred North Whitehead in Process and Reality (1929).

be fully explained through experiment, measurement,

Daniel Dennett (1991) and Steven Pinker (1999) are
leading spokespersons for infomania. Let’s first take a
quick look at the cognitive computationalist, information-only position that Dennett and Pinker are defending. Cognitivism is a theoretical framework for understanding the mind that gained credence in the 1950s.
It was a response to behaviorism, which cognitivists
said neglected to explain cognition, defined as how
people perceive, think, remember, learn, solve problems, and direct their attention to one stimulus rather
than another. Behaviorists acknowledged the existence of thinking, but identified it as a behavior. Cognitivists argued that the way people think impacts their
behavior and therefore cannot be a behavior in and of

and the scientific method. Cognitivism is also largely
reductionist, believing that individual components of
mental function (the cognitive architecture) can be
identified and meaningfully understood. The theoretical component claims that cognition consists of discrete, internal mental states (representations or symbols) whose manipulation can be described in terms
of rules or algorithms. Cognitivism is not a wholesale
refutation of behaviorism, but rather an expansion that
accepts that mental states exist. This was due to the
increasing criticism, toward the end of the 1950s, of
behaviorism’s simplistic learning models. Cognitivists
typically presuppose that the human mind or the human brain (or both) is entirely based on information
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processing, and that thinking is simply a form of com-

The spurious sense of “obviousness”, which denies

puting. In other words, the brain is a “bio-computer”,

this and claims that she must learn something new, is

and the mind is generated by the programs it runs.

(says Dennett) a great obstacle to progress in understanding consciousness: “It is the most natural thing
in the world to think of consciousness as occurring in

DENNETT’S UNCONVINCING EXAMPLES:

some sort of Cartesian Theatre, and to suppose that

(1) BLACK-AND-WHITE MARY

there is nothing really wrong with thinking this way”

My first example of a flawed Car–Ton-ist argument

(Dennett, 1991, p. 434). But, he claims, this obvious-

is Dennett’s response to Frank Jackson’s famous

ness disappears if you look carefully and in detail at the

(1982) thought experiment addressing the problem

brain’s actual activities, and try to imagine an alterna-

of color qualia. This runs as follows: Mary is a brilliant

tive to this simplistic model of consciousness. Dennett

scientist who is forced to investigate the world from a

invokes the metaphor of a stage magician performing

black-and-white room via a black-and-white television

a conjuring trick where “once we take a serious look

monitor. She specializes in the neurophysiology of col-

backstage, we discover that we didn’t actually see what

or vision and acquires all the physical information that

we thought we saw onstage” (p. 434). These insights

can possibly be obtained about what goes on when we

can shrink the huge gap between phenomenology and

see colors. What will happen when Mary is released

physiology, and we can see that some “obvious” fea-

from her black-and-white room? Will she learn any-

tures of phenomenology are not real at all:

thing new or not? Dennett (1991) says no, she won’t
learn anything new. He stresses the experiment’s
premise that she has all the physical information. This
is difficult to imagine, so people assume either that she
knows lots and lots, or that she knows everything that
science today knows, which is actually almost nothing.
If this were all she knew, then yes, maybe Mary would
learn something on first seeing color. However, if she

There is no filling in with figment; there are no intrinsic qualia; there is no central fount of meaning
and action; there is no magic place where the understanding happens. In fact, there is no Cartesian Theatre. . . . The most mind-boggling special
effects just don’t exist at all, and hence require no
explanation. (p. 434)

knows everything, then she knows beforehand exact-

It seems to me (and I suspect most other people,

ly what physical impression any color would make on

including the eighteenth-century philosopher David

her nervous system. Dennett insists that it’s Mary’s

Hume) that Dennett is making (perhaps willfully) a

perfect knowledge of the neurophysiology of color vi-

fundamental mistake about certain obvious facts of

sion that guarantees her lack of surprise. This is what

human experience—namely, the difference between

trips people up: “In any any realistic, readily imaginable

knowing something intellectually and having an im-

version she might know a lot, but she would not know

mediate, personal experience of it. I’m going to claim,

everything physical” (Dennett, 1991, p. 400). Dennett

along with Hume, that no matter how much informa-

illustrates this point via the metaphor of imagining

tion you have (even if you have all the information

that Mary is “filthy rich” versus the hypothesis that she

that it is possible to have), there’s an insurmountable

owns everything.

difference between knowing something intellectually
(i.e., based on information about it) and feeling some-
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thing by direct experience of it. I feel that Dennett is

would this knowledge enable her to feel the same pain

able to be disingenuous in his analysis of Mary’s story

as the person who is actually receiving the shock? In

precisely because our knowledge about color and our

other words, would any amount of intellectual knowl-

qualic experience of color are hard to disentangle and

edge of these processes make Mary howl in pain?

so are easily confused. But what if we choose to recon-

So what can we learn about Car–Ton-ist cognitivism

sider this thought experiment having substituted the

from Dennett’s response to this thought experiment?

experience of extreme pain instead of the experience

The principal lesson is that Dennett does not make a

of seeing colors?

distinction between knowledge (or information) and
experience (or feeling): all operations in the brain and
all products of those operations, are conducted in, or

SEVERE PAIN INSTEAD OF COLOR

take the form of, information processing.

So, let’s rewrite the Mary thought-experiment,
though this time substituting for the calm, neutral experience of seeing color, the extreme experience of receiving a severe electric shock. We could imagine her
as a medical student researching every aspect of pain
reactions from a neurophysiological point of view. She
might finally understand, in exquisite detail, all the neural processes that a normal human being would experience while receiving a severe electric shock. (As with
the color experiment, let’s just assume that it’s possible to acquire complete knowledge of this sort.) But

In cognitivism, the term information processing
means the manipulation of physical symbols in the
brain by means of algorithmic rules, resulting in the
deduction of logical inferences. That’s why, according
to cognitivism, Mary learns nothing new about color—
she’s already processed all the information and made
all the right inferences. This cognitivist way of seeing
brain function is closely linked to the idea that the brain
is very similar to, and amounts to nothing more than,
a computer. We can now revisit the Mary thought experiment, with the focus this time on pain as the qual-
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ic experience: by pre-experience Mary would have all
the propositional information that there is as to how
an electric shock affects the human nervous system;
but until she is wired up and the power is turned on,
she wouldn’t have had the experience of what such a
shock feels like in analogue, energetic terms. Consequently, she would learn something new from actually
experiencing the shock. Incidentally, Dennett (cited in
Minsky, 2006, p. 67) has also denied the reality of pain:
If you can make yourself study your pains (even
quite intense pains) you will find, as it were, no
room left to mind them: (they stop hurting). However, studying a pain (e.g., a headache) gets boring
pretty fast, and as soon as you stop studying them,
they come back and hurt, which, oddly enough, is
sometimes less boring than being bored by them
and so, to some degree, preferable.
I, along with most people who have actually expe-

our snake-aversion is the result of innate evolutionary

rienced a severe electric shock, would profoundly dis-

reactions; the associated qualia are mere by-prod-

agree with these claims.

ucts, or epiphenomena. According to Dennett the first,
qualic explanation is really no explanation at all: he argues against the idea that an intrinsic property (such

DENNETT’S UNCONVINCING EXAMPLES:

as snake-yuckiness, pain, or the aroma of coffee) can

(2) SNAKE-AVERSION

explain a subject’s reactions, and dismisses the notion

In a second pro Car–Ton-ist example, Dennett

as hopeless. He calls such explanations tautologies,

suggests two different explanations for what most of

comparing them with the relationship between con-

us feel when we see a snake. The first is this: “Snakes

ception and pregnancy to illustrate his point:

evoke in us a particular intrinsic snake-yuckiness quale
when we look at them, and our uneasiness is a reaction
to that quale” (Dennett, 1978, cited in Minsky, 2006, p.
385). This is his qualic explanation; in other words, the
qualia produced by snakes cause us to recoil from
them. Dennett’s second, functional, explanation runs
as follows: “We find ourselves less than eager to see
snakes because of innate biases built into our nervous
systems. These favor the release of adrenaline [and]
bring fight-or-flight routines on line” (p. 385). So, here

Conception is, by definition we might say, the
cause of pregnancy. If we had no other way of
identifying conception, telling someone she got
pregnant because she conceived would be an
empty gesture, not an explanation. But once
we’ve figured out the requisite mechanical theory of conception, we can see how conception
is the cause of pregnancy, and informativeness
is restored. In the same spirit, we might identify
qualia, by definition, as the proximal causes of our
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enjoyment and suffering (roughly put), and then

organism mobilizes an appropriate aversive response.

proceed to discharge our obligations to inform by

In other words, these unpleasant qualic feelings would

pursuing the second style of explanation. (Den-

stimulate the primate to flee, or otherwise avoid the

nett, 1978, cited in Minsky, 2006, p. 386)

snake. Thus, for our protection against snakes, evolu-

But, Dennett laments, “qualophiles” (which is what
he calls those who believe in qualia) dismiss such explanations. They insist “that qualia ‘reduced’ to mere
complexes of mechanically accomplished dispositions
to react are not the qualia they are talking about. Their
qualia are something different” (p. 386).
Consequently, according to Dennett, citing a quale
as an explanation for a subject’s reaction is empty and
meaningless, like telling a woman that she’s pregnant

tion has hardwired a connection between perception of
snakes and the negative qualic experiences of fear and
disgust. Note that this explanation gives the subjective
qualities of qualia a proper causal role that Dennett’s
version denies. In other words, what we feel subjectively actually has effects on how we behave! (Where
our feelings come from is a different question, which
I address via Whitehead’s ontology in my forthcoming
book.)

because she’s conceived without further explanation.
It’s ironic that Dennett’s recommendation for escaping

DENNETT’S UNCONVINCING EXAMPLES:

this tautological emptiness is to figure out the requi-

(3) ACQUIRED TASTES

site mechanical theory of conception. This would then
make conception an effective explanation of pregnancy. So why doesn’t Dennett apply this tactic to the
quale–reaction relation? The probable answer is that
Dennett has convinced himself that qualia are dualistic illusions and thus cannot form part of an effective
mechanical, or even biological, theory to explain a behavioral reaction. Other researchers, however, are not

Dennett’s customary convolutions are next employed in trying to explain acquired tastes. As above,
Dennett dismisses qualia as illusions associated with
basic, hardwired alarms and attractions. This position,
however, makes it difficult to explain how that which
may at first be aversive later becomes attractive. Dennett’s explanation runs as follows:

burdened by such preconceptions: Jaak Panksepp, for

These native alarmists have subsequently been

example, believed that qualia can be seen as the miss-

co-opted in a host of more complicated organi-

ing link between the classic behaviorist phenomena

zations, built from millions of associations, and

of stimulus and response. Rather than the causality

shaped, in the human case, by thousands of me-

moving directly from stimulus to response, he assert-

mes. In this way the brute come-and-get-it ap-

ed that affect (subjective feeling) provides the rewards

peal of sex and food and the brute run-for-your-

and punishments necessary to reinforce behavioral

life aversion of pain and fear get stirred together

patterns (Panksepp, 2012). In Panksepp’s description

in all sorts of piquant combinations. When an or-

of snake-aversion, therefore, qualia would be part of

ganism discovers that it pays to attend to some

the mechanism! His account would work as follows:

feature of the world in spite of its built-in aversion

rather than being irrelevant epiphenomena, the qualia

to doing that, it must construct some countervail-

of fear and disgust provoked by the sight of the snake

ing coalition to keep aversion from winning. The

would be part of the mechanism via which the primate

resulting semi-stable tension can then itself be-
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come an acquired taste, to be sought out under
certain conditions. (Dennett, 1991, p. 384)

He illustrates this with the example of watching
dawn over the Pacific Ocean:

Let me suggest that this is an extremely cumber-

I am not just seeing, I am also emoting to this ma-

some explanation. But is there a simpler and more el-

jestic beauty. . . . This is happening through no

egant one?

deliberation of mine, and I have no power to pre-

I believe there is. It consists of accepting the physical reality and causal efficacy of both qualia and emo-

vent the feelings, any more than I had any power
to initiate them. (Damasio, 2010, pp. 229–330)

tional affect: both are seen as intrinsic parts of the

As a confirmation of this “always-togetherness” of

fabric of reality in Whitehead’s ontology. However, we

qualia and emotion in normal life, Damasio identifies a

can begin our refutation of Dennett from the work of

small range of real-life situations where the expected

researcher, Antonio Damasio. His explanation of qualia

emotional response to qualia may be reduced or even

can, hopefully, lead us to a more elegant theory of ac-

completely fail to materialize; the most benign of these

quired tastes. Damasio begins by identifying what he

are produced by common medical drugs such as tran-

calls Qualia 1 and Qualia 2. The first (in my interpre-

quillizers like Valium or antidepressants like Prozac,

tation) refers back to a raw, direct and isolated sen-

which, given in sufficient dosages, shut down emo-

sory experience in one of the sense modalities. As to

tions. A more serious (because internally generated)

Qualia 2, Damasio says: “If subjective experiences are

example is depression: here all positive feelings “are

accompanied by feelings, how are feeling states en-

notoriously absent and . . . even negative feelings such

gendered in the first place?” (Damasio, 2010, p. 269 ),

as sadness may be dampened so severely that the

which, I believe, can be interpreted as the emotional re-

result is an affectively blunted state” (Damasio, 2010,

sponse to a simple, basic quale. The two components

p. 330). So Damasio’s conclusion is: if you suppress

together, Qualia 1 and Qualia 2, produce what Damasio

or eliminate emotional responsiveness, you inevitably

calls a feeling. The picture of qualic experience that

also suppress or eliminate qualia, thus giving the for-

emerges could be described as follows: qualic feelings

mula: Sensation + Emotion = Quale (Damasio, 2010).

consist of two components: (1) a simple, immediate

Another illustration he provides of the always-togeth-

quale, such as seeing the color red; and (2) an emo-

erness of qualia and emotion is listening to music:

tional evaluation of this quale. Damasio implies that
the initial quale is closer to basic neurophysiological
processes, not necessarily conscious, and therefore
“easier” to explain. Damasio asks why these physical,
neurochemical events should feel like something. The
answer is that qualia are always accompanied by emotions and affects:
No set of conscious images of any kind and on
any topic ever fails to be accompanied by an obedient choir of emotions and consequent feelings.

There are two musical tracks going in my mind,
one with the Bach piece that is playing right
now and another with the music-like track with
which I react to the actual music in the language
of emotion and feeling. (Damasio, 2010, p. 330)
In other words, Damasio is saying that as the auditory qualia of the actual music progresses in the brain,
it is immediately accompanied by an emotional response, perhaps to each note or phase or pause.
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This two-component conception of qualia now

appear, because much depends on the environment:

permits me to provide, as promised, my more elegant

“In evolution, genes specify rewards and punishers

explanation of acquired tastes: the “basic” qualia—for

that are goals for action, but do not specify the actions

example, our immediate experience of the bitter taste

themselves, which are flexible and can be learned” (p.

of an olive, the discordant sound of a musical phrase, or

vii). As above, another researcher into the anatomy and

the aggressive shapes and colors of an abstract paint-

physiology of emotion, Jaak Panksepp, supported this

ing—would remain the same (presumably determined

position and indeed claimed that this causal role of af-

by our neurophysiology), but our emotional response

fect is the missing link that can make the functioning

to them can change, or be “educated” over time. So,

of the stimulus–response relationship far more flexible

what was once aversive or repellent can become plea-

than Behaviourism’s passive–mechanical account.

surable or intriguing, although the basic experience itself has not changed. This seems to me a much more
flexible and realistic account of acquired tastes than

PINKER’S CRITIQUE OF ENERGETIC PROCESSES

Dennett’s cumbersome one, which (let’s remind our-

Steven Pinker provides a comprehensive explana-

selves) ran as follows: inbuilt alarms and attractions

tory framework into which Dennett’s Car–Ton-ist ar-

can become combined and blended into more sophis-

guments can be neatly fitted:

ticated tastes and aversions, they get “co-opted in a

The computational theory of mind is a radi-

host of more complicated organisations, built from

cal challenge to our everyday way of thinking

millions of associations, and shaped, in the human

about the mind, because the theory says that

case, by thousands of memes” (Dennett, 1991, p. 384).

the life-blood of thought is information. That

But these changes require the construction of some

goes against our folk notion that the lifeblood

“countervailing coalition” to keep, for example, aver-

of thought is energy or pressure. (Pinker, 1999,

sion from winning: “The resulting semi-stable tension

para. 11)

can then itself become an acquired taste, to be sought
out under certain conditions” (p. 384). Not a very parsi-

As an example of the folk psychological approach

monious explanation! What makes it so cumbersome

to behavioral explanation, Pinker asks why did the dis-

is Dennett’s studied refusal to accept a causal role for

gruntled postal worker shoot up the post office? The

affect, the subjective experience of emotion. Other re-

common explanation tends to assume that “pressure”

searchers are not so inhibited: Edmund Rolls (2005)

had been “building up” for many years until he finally

endorses just such a role for subjective emotion by

“burst”:

claiming that their evolution enabled genes to speci-

The metaphor is that thought and emotion are

fy goals and rewards, rather than directly determining

animated by some superheated fluid or gas un-

specific behavioral responses, in other words, “the

der pressure. Now, there is no doubt that this

theory that genes set many goals for action does not

hydraulic metaphor captures something about

mean that our behavior is determined by genes” (Rolls,

our experience. But we know that it is not liter-

2005, p. vii). Modern evolutionary theory has revealed

ally how the brain works: there is no container

that many behavioral traits may have some genetic

full of fluid and channels through which the fluid

basis, but that doesn’t mean that they will inevitably
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flows. [This raises the question] why is the brain

explains: if through totally “rational” shopping, you

going to so much trouble to simulate energy and

set up house with the best person you’ve so far found

pressure, given that it doesn’t literally work that

then, by the law of averages, someone better will

way? (Pinker, 1999, para. 11)

come along sooner or later, at which point a rational

Let’s consider a couple of features of Pinker’s comments. First, Pinker’s version of energetic processes
takes a curiously nineteenth-century form: thought
and emotion are “animated by some superheated fluid
or gas under pressure”. One is directed immediately to
the steam engine as a model for the mind, or (more
generously) to Freud’s gather crude hydraulic theories.
But, Pinker assures us, “we know that it is not literally
how the brain works: there is no container full of fluid
and channels through which the fluid flows.” I think we
all know that there isn’t some version of a steam en-

agent might be tempted to drop their current partner
on the spot (Pinker, 1999). But pair-bonding requires
sacrifices, such as forgoing opportunities with other
potential partners, plus all the time and energy involved
in child-rearing, and so forth, hence if rational spouses
anticipated this, they might not enter the relationship
in the first place, resulting in the paradoxical situation
in which what is in the interest of both parties—that
they stay with each other—cannot be effected because
neither one can trust the other if the other is acting as
a rational, “smart shopper” (Pinker, 1999).

gine in the brain. We should perhaps recall that for over

Pinker suggests that evolution has solved this

a century we have been living in the quantum world,

problem by ensuring that we’re hard-wired not to fall

where energetic processes are no longer confined to

in love for rational reasons. Consequently, we’re less

superheated fluids or gases under pressure. Pinker’s

likely to fall out of love for rational reasons. A mutual

second comment worthy of note is: “There is no doubt

feeling of helplessness makes the exchange of prom-

that this hydraulic metaphor captures something

ises between a love-struck couple mutually believable,

about our experience.” He clearly concedes that this is

even when they both know that it may be rational to

how emotion feels to us, in our folk wisdom. But he

break that promise in the future. In other words, Pinker

also “knows” that we are wrong about this. His position

is arguing that our brains make elaborate calculations

on this is taken from Car–Ton-ist ontology, which Hen-

in order to select the best currently available mating

ry Stapp and many other quantum physicists would

partner, but this rational process is hidden from us by

dismiss as utterly without foundation in contemporary

an overwhelming and irrational feeling of falling in love

science.

with the ultimately selected partner. This feeling pro-

Pinker uses the irrationality and involuntariness of
romantic love to illustrate the difference between the
way emotions feel to us and the Car–Ton-ist “reality”
of the brain’s logic and functionality: even potential
mates who appear to be a perfect match on paper, he
says, turn out to be unexciting when met in person.
And, vice versa, someone can fall deeply in love with
a person who, on rational grounds, seems completely
inappropriate. Why should this be the case? Pinker

tects the family unit by blocking the brain from using
similar rational calculations to abandon the original
partner when a more attractive one becomes available.
In a nutshell, my critique of this argument is that it’s a
very cumbersome way of denying the reality and causal effects of the emotions involved in falling in love. The
origin of these emotions may not be consciously available to us. (For example, the quality of our early relationships with our parents does, I believe, have a very
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significant influence on the people we select as mates.)

as neural Darwinism, referring to the process of prun-

However, the work of Panksepp (2012) and Whitehead

ing, or weeding out, the superabundance of neurons

(1929) can lead us to the conclusion that the affects

from birth in order to sculpt the brain into a particular

we experience while engaged in the process of mate

adaptive form suited to the environment in which the

selection (popularly known as “falling in love”) are suf-

infant is growing up (Edelman, 1990). I suggest that the

ficient causes in themselves to drive our behavior and

emotional structuring brought about by this process is

enable the bonding necessary for effective child-rear-

based on, and guided by, affective qualic experience.

ing. In a similar vein, Keysers (2011) notes that if he

In other words, the qualic experiences of early infancy

had asked his grandmother how she knew she was in

provide the rewards and punishers that structure the

love, she would have told him that she just “felt” it: “she

infantile brain.

knew that the processes through which we understand
other people are not logical but intuitive” (p. 29). In contrast to Pinker’s analysis, he concludes: “Ironically, it
might be that our grandmothers’ intuitive answer ‘because I felt it’ captures our nature better than do most
rational scientists’ vision of the mind as a logical, disembodied information-processing computer” (p. 30).

To illustrate this thesis, we can appeal to a thought
experiment—this time of my own devising: imagine
two female toddlers, around 2 to 4 years old. Both
their fathers have a beard. One father is an exemplary parent; kind, patient, attentive and supportive
of his daughter. The other father sexually abuses his
daughter. Now imagine those same two girls as young
women, engaged in mate selection. They are at a par-

CONLCUSION:
QUALIA NECESSARY FOR
LEARNING
In conclusion, we can look at the implicit implications of the theory of qualia that I have been invoking
in opposition to infomania. Simply stated, the major
assertion is that qualia are necessary for learning, especially for what I’d call deep learning: I use this term
to refer to the life-forming experiences that occur predominantly in early infancy, when the human organism
is especially sensitive and vulnerable to intense, affective qualic experience. As per Edmund Rolls (mentioned above), this sensitivity provides us with our
enormous behavioral flexibility in adapting to the vast
range of global and emotional environments in which
we are fated to live (Rolls, 2005). In neurophysiological
terms, Gerald M. Edelman has described this process

ty when a mutual friend introduces them to an eligible
young man, who just happens to have a beard. The
first young woman reacts with immediate attraction
and interest. She engages the young man in lively conversation and may eventually enter into a relationship
with him. The second young woman, faced with the
same young man, flinches on seeing his face, makes
an excuse and leaves the party without speaking to the
bearded young man. The immediate, and contrasting
reactions of the two young women can be seen as the
result of early deep learning: for the first, encountering
“beard qualia” triggered happy memories of a very positive childhood relationship with her father, whereas for
the other, beard qualia provoked traumatic memories
of fear and pain. The crucial point here is that it is the
affective responses (based on previous emotional life
history) to the beard qualia that caused the differences
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in behavior.

Steve Minett was educated at the universities of

Finally, let me suggest that, while these challenges to

Sussex, Oxford, Minnesota, and Stockholm. He holds

Car–Ton World may move us in the right direction, they

five university degrees, including a PhD from Stock-

are partial and lacking in ontological substance and, in-

holm. He taught for four years at a study-abroad pro-

deed, currently fail to provide a substantive, coherent,

gram at the University of Stockholm. He later developed

and comprehensive ontological world view. Many might

a career in international marketing, working for many

reasonably conclude that no such option is available. I,

multinational companies, eventually setting up his own

however, believe that the later, ontological work of Alfred

agency. He became financially independent in 2004

North Whitehead does, in fact, provide such an option,

and has since devoted himself to the study of theories

especially when combined with the ontology of quan-

of consciousness: his website (below) contains 200+

tum mechanics.

clips on the subject, plus recordings from 100 relevant
books, all freely downloadable: https://consciousvm.
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“THINK WITH YOUR WHOLE BODY.”
—TAISEN DESHIMARU

A

nna and Michael had been married for
seventeen years when both began to complain
that the other no longer focused on the rest of

the family. They spent an inordinate amount of time
ruminating resentments about each other. Meanwhile,
their two children were entering the first few years of
high school and presenting new challenges for their
parents. Both Anna and Michael felt they didn’t have the
energy to keep up with the constant attention needed
to maintain clear limits and expectations for the kids.
Though they did not want to admit it, they felt relieved
when their kids began to spend more time on their
computers, playing video games and on social media.
This meant less monitoring was necessary because
the kids left the house less, and they began to match
their parents in obesity, fatigue, and dysphoric moods.
Perplexed by everyone’s loss of energy, Anna
asked their physician whether the entire family had
contracted Lyme disease. They felt ill and did not
know why. He ordered blood tests for each of the
family members. Though there was no evidence of
Lyme disease, he expressed concern that they all had
become significantly overweight. He also reported that
both Anna and Michael had high levels of C-reactive
protein (a measure of inflammation), blood glucose,
and LDL (bad) cholesterol. Anna had developed type
2 diabetes, and Michael had metabolic syndrome (a
cluster of conditions— increased blood pressure, high
blood sugar, excess body fat around the waist, and
abnormal cholesterol or triglyceride levels that includes
that occur together, increasing the risk of heart disease,
stroke and diabetes). Anna responded by saying, “We
were already very depressed! Now you are telling us
we have bad genes? That makes me even feel worse.”
Michael agreed. In response, their physician prescribed
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Prozac for both of them. With this medication

health behaviors account for 50 percent of adverse

Band-Aid their physician missed the opportunity

health outcomes in the United States—as much as

to offer comprehensive health care and refer them

genetics (20 percent), the environment (20 percent),

to therapists to avert disastrous long-term mental

and access to health care (10 percent) combined.

and physical health problems. Though he started

These statistics suggest that half of all health

the consultation constructively by warning the

conditions are preventable by changes in self-

entire family about their weight and both parents

care behavior (Amara et al., 2003). Research has

of their looming illnesses, the integrative approach

found that 40 percent of medical patients have a

they needed was compromised by the quick fix of

comorbid psychological disorder, while 75 percent

“mismanaged” care.

of patients with a psychological disorder also suffer
with a comorbid physical disorder (Kessler, Ormel,
Demler, & Stang, 2003). Essentially, health behaviors

BEHAVIORAL HEALTH

represent the interwoven natures of physical and

Anna and Michael’s family has become the
new norm. There are now overwhelming numbers
of people like them throughout the developed
world. Plagued with health problems brought on by
poor physical and emotional self-care, they suffer
bidirectional causal pathways between acquired
physical and psychological impairments.

mental health.
The number of Americans suffering at least
one physical illness is predicted to increase to 157
million by the year 2020. This is a mental health
crisis that can no longer be overlooked. Though
these statistics are ominous, integrated health
care providers, including psychotherapists, can

The Center for Disease Control estimates that

work to avert disaster to the health of millions
of people through a better understanding of the
bidirectional causal interactions among the mind,
brain, and the immune system found in the field of
psychoneuroimmunology, and providing approaches
consistent with it. Since its emergence as a rigorous
field of research, psychoneuroimmunology has
identified many interrelated mental and physical
health dysregulations. Not so coincidentally, this
field of inquiry the emerged with the surge in
numbers of people, like Anna and Michael, with
chronic and acquired illnesses that dysregulate the
immune system who also suffer from psychological
disorders.
Because over half the population of the United
States unknowingly suffers from self-inflicted
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immune system dysregulation, psychotherapy

As a diffuse sense organ scattered throughout

in the twenty-first century must promote

the body, the immune system communicates

lifestyle and behavioral health changes. Not

to the brain by both neural (fast) and hormone

doing so is like building a house on a sandbar

(slower) subsystems, influencing mood, cognition,

by a hurricane-swept beach.

and behavior. It comprises two main components:
specialized cells that carry out protective functions
and chemical messengers that allow those cells

THE IMMUNE SYSTEM

to communicate with one another and the rest of

To get a better idea how chronic health conditions

the body. The cells and the chemical messengers

develop and cause psychological disorders, it is

interact to mediate the location and intensity of

useful to put the immune system in perspective.

inflammatory responses to protect the body from

Just as we are optimally endowed with a stress

harm.

response system to deal with external danger, such
as fighting off or fleeing from a predator, our bodies
are protected from pathogens by a dynamic immune
system. Whether the threat is from foreign bacteria,
a contagious virus, or simply a cut on the finger, your
body marshals internal resources to protect its cells
and maintain homeostasis. Like the police, fire, and
ambulance services combined, the immune system
protects the body from external and internal threat.
When working optimally it can save your life. When
activated inappropriately it can cripple your life.

Chronic stress combined with poor self-care,
such as inadequate sleep, impoverished diet, lack of
exercise, and extra weight, inappropriately activates
the immune system, with damaging effects. Anna
and Michael, like millions of other people, acquired
chronic conditions that turned their dysregulated
immune systems into threats. Their immune
systems switched from protectors to overactive
enemies triggering autoimmune disorders and
a downward spiral of significantly compromised
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physical and emotional health. Whether in response

Pac-Men of the immune system detect, destroy,

to adverse childhood experiences or chronic stress,

and clear foreign substances from the body. This

or simply because of poor self-care, autoimmune

first response system also includes neutrophils

disorders result in a variety psychological disorders,

(40–75 percent of white blood cells), which aid the

which then further exacerbate existing autoimmune

macrophages in killing foreign substances while

disorders. To understand how this occurs and

initiating the inflammatory response. The term

how psychotherapists can intervene, it is useful to

inflammation comes from a Latin term meaning

highlight the multiple feedback systems that make

“set on fire”; inflammation serves as a protective

up the immune system.

mechanism so that the healing processes of tissue

Specialized cells that carry out protective
functions include the lymphocytes, which come in
a wide variety of cell types, including B and T cells,
produced in the bone marrow and thymus gland,

repair can begin. For local responses, like a bruise
on the knee, inflammation also produces a physical
barrier that prevents the spread of infection into the
blood stream.

respectively. Macrophages are the general foot
soldiers that gobble up threatening bacteria, memory

CHRONIC INFLAMMATION

B cells are the snipers trained to attack specific
targets, and helper T cells are communication
officers, alerting other troops to an invasion. To
maintain homeostasis in the body, these cells
work together in a precise and coordinated dance
choreographed by chemokines and cytokines,
chemical messengers that allow those cells to
communicate with one another and the rest of the
body.

While short-term inflammation that responds
to injury or illness rep-resents a healthy process,
chronic inflammation is not. Chronic inflammation
represents

a

common

factor

among

many

psychological disorders and poor health. Because it
is such a dominant feature, a better under-standing
of chronic inflammation will help our efforts to put it
under control. In other words, to understand how a
healthy system becomes unhealthy so that we can

After lymphocytes are born they are tested in the
bone marrow and thymus to be exposed to molecules

shift it back to healthy again, we need to understand
how chronic inflammation gets turned on and off.

of your body so that they will not attack the body. The
ones that bind strongly to “self” molecules are killed
off or undergo “editing” in the genes that give rise
to receptors. Autoimmune disorders develop when
this process fails. Facilitated through cytokines,
pathogens are killed while avoiding harm to the body.

Normally, as part of the inflammatory response,
infected or damaged cells send out alarm signals
via chemical messengers called cytokines that
attract and guide specific immune cells to the site
of infection or damage. Cytokines (cyto means
“cell” in Greek, and kinos means “movement

When harmful substances enter our body, cells

between cells”) are communication substances,

in our immune system called macrophages (big

proteins released by immune cells that act on target

eaters) serve as an immediate defense. These

cells to regulate immunity. Cytokines include the

Volume 7 Issue 1

-021

factors associated with autoimmune disorders,
such as rheumatoid arthritis, lupus, type 2 diabetes,
Addison’s disease, Crohn’s disease, and ulcerative
colitis. Chronic inflammation is also associated
with neurodegenerative diseases such as multiple
sclerosis, Parkinson’s disease, and Alzheimer’s
disease, and with psychological disorders.

INFLAMMATION AND ASSOCIATED
PSYCHOLOGICAL DISORDERS

interleukins (meaning “between the white blood
cells”) and tumor necrosis factor alpha. There
are

pro-inflammatory

cytokines.

The

and

»»

Depression

»»

Bipolar disorder

»»

Autism

»»

Posttraumatic stress disorder

»»

Cognitive decline

anti-inflammatory

pro-inflammatory

cytokines

(PICs) coordinate inflammatory responses. Antiinflammatory cytokines, as their name implies, work
to dampen the inflammatory response. With chronic
inflammation the PICs dominate. Inadequate diet,
poor-quality sleep, and lack of exercise as well as

IN ADDITION, IN CHILDREN
INFLAMMATION HAS BEEN LINKED TO:
»»

Tourette’s syndrome

»»

Obsessive compulsive disorder

»»

Attention deficit hyperactivity disorder

stress, depression, autoimmune disorders, and
obesity, are associated with excess release of PICs,
and thus chronic inflammation. As a common
marker of inflammation, a fluid produced by the liver
called C-reactive protein (CRP) can be measured
in a standard blood panel. One of the findings from
Anna’s and Michael’s blood panels was moderately
high levels of CRP. While very high levels of CRP
are caused by infections, moderately high levels

Anna and Michael, along with their kids, were
unknowingly stoking up the amount of PICs and
offering themselves few opportunities to generate
anti-inflammatory

cytokines

through

lifestyle

changes. As a result, they were all suffering from
chronic inflammation, with its associated fatigue,
cognitive deficits, and depression.

are associated with autoimmune diseases, obesity,

When Anna returned to her family doctor for

and depression (Kendall-Tackett, 2010). Chronic

follow-up, complaining that she felt too little

inflammation represents one of the common

improvement, she was referred to me. Initially,
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she was quite perturbed that I addressed her poor

In other words, once the immune cells in the brain

self-care behaviors and associated them with her

have been activated, it is more likely that activation

depression. Her resistance to these factors began

will occur in the future.

to dissipate when I noted that both of her children
began developing some of the same symptoms
when their self-care matched hers.

Astrocytes play a significant role in the immune
system by providing a point of interaction between
cytokines and neurons via genetic transcription and
synaptic plasticity. Astrocytes exchange signals with

THE BRAIN’S IMMUNE SYSTEM
Chronic inflammation can lead to depression,
cognitive

impairments,

fatigue,

and

achiness.

Brain systems are affected by inflammation that
can also perpetuate inflammation. These systems

neurons, detect and react to immune signals, and
release PICs, which influence peripheral immune
cells. Through this process of monitoring, reaction,
and learning, astrocytes can play significant roles in
the perpetuation of the inflammatory spiral.

directly affect energy levels, pain, coping responses,

Activation of the inflammatory pathways in

and sense of self. So when Anna and Michael

the brain adversely affect memory and mood.

complained about lethargy, difficulty generating

The excessive release of PICs from microglia

positive thoughts, depression, and cognitive deficits,

and astrocytes in the brain, as well as in the

inflammation likely played a significant role.

rest of the body, including from fat cells, causes

The brain has specialized cells with immunelike functions. Chief among them are the glial cells.
Initially glial cells were thought of as the substance
that holds neurons together (glia means “glue”) and
were erroneously thought to function only as support
cells. Glial cells include microglia and astrocytes,
which are considered part of the brain’s resident
immune cells.

wide-ranging detrimental psychological effects.
Overexpressed PICs cause cognitive deficits that
involve disturbances in synaptic strength. High
concentrations of receptors for PICs are located in
the prefrontal cortex and hippocampus, potentiating
cognitive impairments, including poorer working
memory, episodic memory, and executive functions
(Lim & Marsland, 2014). This is why Anna and
Michael had an executive network “brownout.” For

Microglia make up 6–12 percent of all the cells in

example, excessive IL-1 in the hippocampus has

the central nervous system, where they constantly

been shown to impair memory by interfering with

monitor for potential immune problems. They

brain-derived neurotrophic factor (BDNF), which is

have many of the same receptors as peripheral

involved in neural plasticity, neurogenesis, memory,

macrophages and so can recognize bacteria and

energy balance, and mood.

viruses. When they detect danger microglia release
PICs such as interleukin-1 (IL- 1) (Maier & Watkins,
2009). Chronic stress and compromised health
“prime” microglia so that they make and release
PICs more easily when they encounter danger again.

Because chronic inflammation deteriorates
overall health and contributes to cognitive
deficits and mood disorders, promoting lifestyle
changes that lower inflammation should be
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a major goal of therapy. For example, given

defines obesity as a body mass index (BMI) over

that extra fat cells contribute to chronic

30. Independent of age, BMI is inversely associated

inflammation, weight loss should be a major

with a range of cognitive impairments and temporal

goal—but this also represents a major challenge

lobe and global brain atrophy, cognitive decline, and

to building the therapeutic alliance!

incidence of dementia. A meta- analysis showed
that people who are obese during midlife harbor

THE MENTAL HEALTH
CONSEQUENCES OF EXCESSIVE
FAT CELLS
According to the World Health Organization
approximately 2 billion people are overweight.
Approximately 68 percent of the population of the
United States is overweight. As of 2016, 35 percent
of men, 40 percent of women, and 17 percent of
children and adolescents were obese—the United
States leads the world with this pandemic. Obesity
contributes to many other chronic health conditions
strongly associated with psychological disorders.
On average, obese people over 40 will die 6 to 7 years
earlier than non-obese people. And those fewer

a 1.35-fold increase risk for dementia late in life
(Anstey, Cherbuin, Budge, & Young, 2011). A large
study spanning thirty-six years found that those
who were obese in midlife were three times more
likely to develop Alzheimer’s disease than those who
were not obese (Whitmer et al., 2005). The higher the
BMI, the greater the circulating IL-1. And where the
fat cells were located is critically significant. Central
adiposity (belly fat) predicts dementia independent
of BMI. In fact, people with normal weight who
nonetheless had central adiposity were 89 percent
more likely to develop dementia than people without
it (Whitmer et al., 2008). In other words, the larger
the belly, the greater the risk of dementia. These

years are marked by cognitive deficits and emotional
dysregulation. Obesity shortens telomeres more
than smoking.
Being overweight or obese causes a systemic
feedforward breakdown in multiple homeostatic
pathways, including a condition referred to as leptin
resistance, further fueling obesity and rising cortisol
levels (New-comber et al., 1998). Obesity also
causes inflammation, which in turn increases the
risk of illnesses like autoimmune disorders, coronary
heart disease, stroke, hypertension, sleep apnea,
and type 2 diabetes. These physical illnesses are all
associated with depression, anxiety, and cognitive
impairments.
The Center for Disease Control and Prevention
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findings have led to the concept that an apple-

Chronic inflammation present in obese people is

shaped body places you at a greater risk than a pear

distinct from acute inflammation—it is no longer

shape. Because Michael carried an abnormally large

involved in tissue repair. Fat cells leach out PICs,

belly, he was at greater risk of cognitive and mood

producing 10–35 percent more circulating PICs,

problems, and dementia.

such as IL-6, than in nonobese people. This makes

Obesity blocks BDNF, which is one of the many
ways it contributes to dementia and depression.

these cells function as agents of mood instability
and cognitive impairment.

With the increase in PICs associated with obesity,

In addition to contributing to depression and

there is a corresponding decrease in BDNF. Obesity

cognitive deficits, IL-6 is associated with coronary

also results in the dysregulation of energy intake

heart disease and insulin resistance and is increased

and expenditure. Because BDNF plays an important

in people who are obese (Brunn et al., 2003). The

role in energy balance, it can reduce inappropriate

higher the IL-6, the greater the risk of developing

feeding while increasing energy output. Obesity

the type 2 diabetes. In fact, some neurologists are

increases feeding and decreases energy.

calling Alzheimer’s disease “diabetes type 3.”

With the pandemic of overweight and obesity in
the United States, the number of people with type 2
diabetes (90–95 percent of all those with diabetes)
is currently over 28 million (Nezu, Raggio, Evans, &
Nezu, 2013). By far the most significant risk factor
of type 2 diabetes is obesity, and especially fat above
the hips. This makes excessive belly fat diagnostic
of not only health problems but also cognitive and
mood problems.
To

understand

AUTOIMMUNE AND
PSYCHOLOGICAL DISORDERS
Inflammation

represents

the

common

denominator for metabolic syndrome, obesity, and
depression. These conditions break down many of
the homeostatic processes important to maintain
general health and mental health. Though the
periodic inflammatory response is critical for tissue

the

relationship

between

repair and homeostasis, chronic inflammation

obesity and immune system dysregulation, it is

dysregulates the immune system feedback loops,

useful to consider that obesity is regarded as a

leading to a variety of pathological conditions, such

chronic subclinical inflammatory condition. Not

as autoimmune disorders.

only do adipose tissues (fat cells) swell up, but the
dead cells are not cleared out efficiently in obese
individuals, setting in motion inflammatory cells
and macrophages to cluster around dead and
degenerated cells to engulf and digest them. Like a
stagnant pond with muck building up because there
are no streams coming in or out, in fatty tissues fat
cells decay without any clearing or nourishment.

Like Michael, one in five Americans likely have
metabolic syndrome. The percentage of people
increases with age, reaching more than 40 per-cent
among people in their sixties and seventies (Resnick
& Howard, 2002). Metabolic syndrome is marked
by insulin resistance, dyslipidemia (abnormally
elevated cholesterol fats in the blood), and elevated
blood pressure. All these factors are strongly
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predictive of cardiovascular disease and accelerated

likelihood of becoming depressed, and depression

neurocognitive deficits.

increases the likelihood of developing type 2

Both a symptom and cause of major health

diabetes.

problems and psychological disorders, autoimmune
diseases represent bidirectional causal interactions
with psychological disorders. For example, it is now
well documented not only that people who develop
type 2 diabetes are prone to depression. Once the
inflammatory spiral begins, it is difficult to put on the
brakes. Anna would have been best served had their
family physician recommended significant lifestyle
changes to pull out of the self-perpetuating nose
dive into inflammation, diabetes, depression, and
cognitive deficits.
People with type 2 diabetes are twice as likely
to experience depression as their counterparts who
do not suffer from diabetes. Large meta-analytic
studies have shown that there is a bidirectional
causal relationship between type 2 diabetes and
depression across diverse populations (Nezu et al.,
2013). In other words, type 2 diabetes increases the

THE STRESS-INFLAMMATION
CONNECTION
Michael complained that when he began to feel
overwhelmed with stress he seemed to pick up any
virus going around. Eventually, he transitioned into a
phase of feeling like he had the mild case of the flu
all the time: achy and tired, with a queasy stomach,
but never breaking out into a full-blown flu with a
fever and its associated symptoms.
It has long been the folklore of psychology that
stress dampens the immune system. Short-term
stress, in fact, has been shown to suppress T cell
formation and natural killer cell function and to
decrease the ability to repair broken DNA. But stress
can enhance inflammation, too. Stress can activate
PICs, including within the glial cells in the brain.
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Michael’s chronic stress felt like an odd mix

an autoimmune disorder. Multiple physiological

of feeling nervous and fatigued at the same time.

pathways contributed to her increased inflammation

Chronic stress can cause epigenetic changes in

and decreased stress tolerance. The chronic and

the expression of PIC genes in immune cells. With

acute stress disrupted the insulin balance in her

more peripheral inflammation Michael experienced,

body and led to insulin resistance, which paved the

the more neuroinflammation he had. With mood and

way for type 2 diabetes through a series of metabolic

cognition compromised, his self-care deteriorated.

changes. When stressed, her body assumed that

He joined Anna in eating more and moving less. With

more fuel was needed, and to accommodate, genes

significant weight gain, he also joined her in malaise

activated in cells to increase glucose uptake. During

and obesity.

and following the assault, her body released surges

Addressing Anna’s poor self-care, associated
health problems, and depression was only the
beginning of therapy. There was a backstory that
Anna did not tell her physician: she had experienced
increasing stress during the previous few years.
Her boss demoted her after her job performance
had begun to suffer because of low energy, and her
new position required that she work swing shifts.

of norepinephrine, adrenaline, and cortisol, which
also increased blood glucose. The increases in
cortisol triggered the break-down of protein and its
conversion in her liver to glucose. The excessive
cortisol resulted in too much glucose floating
around, which increased risk of insulin resistance.
It was in the year prior to visiting her primary care
physician that she developed type 2 diabetes.

Because her employer did not provide adequate

We see the same dysregulating spiral with

parking, finding her car on a dark street at midnight

illnesses like arthritis, chronic pain, fibromyalgia,

presented a daily stressful challenge. Because her

and chronic fatigue syndrome. As people become

neighborhood was crime infested, she asked that

more depressed, their physical illness increases,

the security guards provide an escort to her car.

which leads to greater depression. Decreased

After her boss told the security department not to

stress tolerance, increased anxiety, and depression

allow any of the guards to leave company property,

associated with these chronic diseases combine to

one night she was physically assaulted and robbed.

potentiate all of them together.

In response to a union grievance, her boss relented
and allowed a security guard to escort to her car,
but the residual symptoms of the trauma persisted.
She found little support at home during the year
before visiting her primary care physician. The only
semblance of comfort she found was “vegging out”
on the couch watching movies with Michael.
Anna’s

chronic

stress,

exacerbated

It is difficult to calculate how many people
are depressed, suffer from cognitive deficits, and
do not know that they are afflicted with spiraling
dysregulations of their immune system, but it could
be in the many millions. PICs tend to rise when
physical health is compromised by autoimmune
disorders, excess weight, and increases in response

by

to stress. Stress and poor health feedback on multiple

trauma and poor self-care, combined to trigger

systems to create a spiral of decompensation within
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all levels of the mind-brain-gene feedback loops.

gut sensations. Many of the brain- gut interactions

The nonlinear interactions of all these factors put

occur here, ensuring that signals generated by the

the person at greater risk for more serious physical

microbes are received by the brain and, in turn, those

and psychological disorders.

sent back to the gut are influenced by our emotions.

Psychotherapy in the twenty-first century must
address the pandemic of acquired inflammatory

Gut feelings are bidirectional, linking cells in the
brain with those in the gut.

diseases that have a devastating effect on mood and

Interactions among the mind, brain, and gut can

cognition. Lifestyle changes such as diet, exercise,

occur through top-down or bottom-up pathways

and sleep can affect the immune system. But before

that are emotionally laden via both branches

turning to those self-maintenance factors, we need

of

to better understand a major part of the immune

Michael primed his sympathetic branch and his

system, the gut.

neuroendocrine system so that he responded to

the

autonomic

nervous

system.

However,

assumed threats that were benign. For example,
stress

MIND, BRAIN, AND GUT

primed

his

corticotropin-releasing

hypothalamus

to

release

hormone

activity

and

Michael, introduced at the beginning of this

dampen the activity of gamma-aminobutyric acid,

chapter, felt that he had a “nervous stomach.” The

the principle inhibiting neurotransmitter in the body.

gut communicates with the brain through multiple

This means that his stress tolerance and his ability

channels. Microbes coat the razor-thin layer of

to self-soothe tended to be low. In addition to the

mucus and cells of the inner lining of our intestines.

heightened tendency to easily trigger the release

This puts them in very close proximity to the gut’s

of stress hormones, such as norepinephrine and

immune cells and cellular sensors that encode our

cortisol, which increased his hypervigilance and
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anxiety, corticotropin-releasing hormone stimulated
his pituitary to release adrenocorticotropic hormone,

later in life.

which traveled through his blood-stream to the

Throughout life chronic stress can stimulate

adrenal glands, which in turn released adrenalin,

the growth of many pathogens in a person’s gut,

more norepinephrine, and cortisol. Simultaneously,

making those pathogens more aggressive. Stress

the stress induced a gut reaction that impacted the

signals can also reduce the thickness of the mucus

composition and activity of the gut micro-biota.

layer lining the colon, making it leakier, allowing

He became prone to a wide range of sensations,

microbes greater access to the gut’s immune

including belly pain and gut contractions that

system, circumventing many of the gut’s defensive

resulted in frequent diarrhea. His stomach slowed

mechanisms. Norepinephrine can stimulate the

down and even reversed itself, so he often felt like

growth of bacterial pathogens that can cause

throwing up. Not only does the elevation in cortisol

serious stomach ulcers, gut infections, and sepsis. It

contribute to changes in the mix of gut bacteria, but

can also activate genes in the pathogens that make

it also increases the gut’s permeability and triggers

them more aggressive and increase their odds of

the release of PICs, which further increases the gut’s

survival in the intestines. Certain gut microbes can

permeability (Vanuytsel et al., 2014).

modify norepinephrine into a more powerful form,

Early stress is also associated with alterations
in microbiota and their metabolites, as well as
with the stress circuits in the brain (Bercik et
al., 2011). The neurodevelopmental changes

intensifying its effect on other microbes (Mayer,
2016). Overall the combination of chronic stress,
poor diet, and dysbiosis can increase the leakiness
of the gut leading to greater metabolic toxemia.

resulting from early stress occur through multiple

In the epigraph to this chapter, Taisen Deshimaru’s

pathways, including epigenetic modifications of

quote, “Think with your whole body,” referred to

the brain-gut axis and stress- induced changes

being consciously present with every ounce of your

in gut microbiota and their products, which can

being. Based on the concepts described in this

further impair the brain. These abnormalities

chapter, we actually do think and feel with our whole

can begin to develop in utero and soon after

body. The interactions between the immune system,

birth. Interference in the infant’s gut microbiome

including within our gut, and the brain are dynamic.

and a variety of challenges, including stress,

Dysregulation at any level of the gene-immune

nonvaginal

delivery,

system-mind continuum can have confusing and

antibiotics,

and

unnecessary

unhealthy

dietary

use

of

habits

devastating effects on mood and cognition.

during pre- and postnatal periods, can lay the

Psychotherapy by necessity must focus on the

groundwork for brain- gut disorders (Mayer,

behavioral health of clients. This means that self-

2016). The pathophysiological syndromes that

maintenance factors such as diet, exercise, and

result from early stress and deprivation include

sleep need to be addressed as foundational factors

the elevation of pro-inflammatory processes, as

to mental health.

measured by C-reactive protein levels, decades
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PA R T 2
THE MAJOR NETWORKS OF THE
BRAIN PROVIDE A VIEW INTO
THE ESSENTIAL DIMENSIONS
OF COGNITIVE, EMOTIONAL,
AND SOCIAL PROCESSING
AND THEIR DEVELOPMENTAL
INTERDEPENDENCE.
Though work on the brain from two to three
decades ago sought to identify specific brain regions’
unique contributions to mental processing, many
scientists have shifted to a focus on the networks of
connectivity between regions that facilitate different
activity modes important for thinking and learning.128,129
The basic organization of these networks appears
to be present at birth and to develop across the first
decades of life,106,130–134 but it is the way the brain is
used, including how a person thinks, feels, and relates
to others, that strengthens and tunes these dynamic
networks over time.135 The growth and balance
of these networks depends in part upon a person’s
environment, opportunities, and relationships, which
together influence the “cross talk” of neurons within
the same network and the delicate balance of activity
among the networks.136–138
There are three major brain networks that together
support a broad range of mental capacities. Through
their co-regulation and coordination, each of these
networks contributes to social, emotional, and cognitive
functioning, allowing a person to operate well in the
world and to take advantage of learning opportunities.
Extensive research in adults connects the functioning

The Neuropsychotherapist

-032

FIGURE 1

The Stages of Brain Development and
Associated Learning Opportunities
Inferior frontal cortex
(motor planning;
involved in emotional
responding, language
and executive function)

Visual cortex
(seeing)

AGE

5

Primary motor cortex
(moving the body)

EARLY CHILDHOOD: Sensory and motor regions are becoming more efficient and interconnected. These include
regions involved in speaking, listening, and understanding
language and social communication; feeling and perceiving emotions; manipulating objects to learn simple
concepts; and understanding time and sequence.

MIDDLE TO LATE CHILDHOOD: Association brain
regions are especially developing—bringing together
information from different senses and sources to help
build conceptual understanding across social, emotional, and cognitive contexts.

Primary sensory cortex
(feeling the body)

Parietal association
cortex (sensory integration
areas involved in spatial
processing and math,
social perspective-taking,
conceptual understanding)

EARLY TO MIDDLE ADOLESCENCE: Regions involved
in emotional reward, sensitivity to social reputation, and
higher-order thinking are maturing, allowing new capacities for emotional regulation, in-depth interests, identity
development, long-term planning, and abstract thinking.

Prefrontal cortex
(association areas
involved in planning,
decision-making,
emotion regulation,
abstract thinking)

20

Views of the brain across childhood
and adolescence illustrate how
different regions develop with
varying intensity at different stages.
While the sequence of spurts in brain
development is relatively universal,
there is individual variability in how
and when brain regions develop
that reflects interactions between

LATE ADOLESCENCE TO EARLY ADULTHOOD: Association areas, and their underlying networks, are continuing to mature, which supports increasingly complex
cultural, ethical, and scholarly thinking about how the
world works, why, and how it could work differently.

individuals’ propensities and their
social, emotional, cultural, cognitive,
and physical contexts.

activities that young people may
engage in, learn from, and enjoy at
different stages.

Considering neural developmental
sequences together with individuals’
propensities and contexts can
therefore provide insight into the
developmentally appropriate

For more on developmentally
appropriate learning activities
for each stage, see pages
11, 14–16.

NOTE: These brain images illustrate one aspect of how different systems in the brain are developing and maturing from ages 5
through 20 and beyond. As the brain regions change from red to green to blue, the outer cortical layers of the brain are thinning,
which in this age range can reflect more consolidated and efficient processing. Think of these images as providing a sense of the
relative sequence of maturation of different systems.
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of these networks to intelligence, memory, mental
flexibility and creativity, mental health, capacities
for emotion regulation and attention, and other
essential abilities.139–142 In children, adolescents, and
across adulthood, the functioning of these networks
correlates with the quality of one’s environment,
resources, and relationships2,3,143 and improves with
targeted intervention.23,34,144–146 To varying degrees,
these networks appear to be malleable across the
lifespan.108

Executive

Control

Network

The

Salience

Network

weighs

emotional

relevance and perceived importance and urgency of
information to facilitate switching between mindsets
supported by the inwardly focused, meaningoriented Default Mode Network and those supported
by the outwardly focused, task-oriented Executive
Control Network.141,148,161–163 This switching of mental
modes reflects subjective, affective evaluation by
the Salience Network of external signals from the

THE EXECUTIVE CONTROL NETWORK:
The

THE SALIENCE NETWORK:

environment and internal bodily signals, such as

facilitates

from hunger and anxiety.

attention, allowing people to hold information in
mind, shift strategies or approaches as necessary,
and focus on the completion of goal-directed

EDUCATIONAL IMPLICATIONS

tasks.142,147,148 The Executive Control Network is

Optimal learning environments attend in age-

important for ignoring extraneous information and

appropriate ways to developing each of the broad

distractions, as well as for regulating emotions,

capacities supported by the brain’s major networks:

maintaining goals and focus, and controlling

this includes sustained, flexible attention and

impulses.

productivity on tasks (roughly speaking, the domain
of the Executive Control Network); reflection,

THE DEFAULT MODE NETWORK:

memory, and meaning-making (roughly speaking,

The Default Mode Network is heavily recruited

the domain of the Default Mode Network); and

during all sorts of tasks that involve internally

emotional relevance (roughly speaking, the domain

directed, interpretive, and reflective thought, for

of the Salience Network).

example when remembering past experiences,
imagining hypothetical or future scenarios, or
deliberating

on

inferred,

abstract,

or

morally

relevant information,149–153 or daydreaming.154 The
Default Mode Network is important for conceptual
understanding, reading comprehension, creativity,
nonlinear

and

“out-of-the-box”

thinking,151,155,156

feelings of inspiration, social emotions like admiration
and compassion,

157

identity development,

158,159

and

for “looking in,” or thinking about things that aren’t in
the physical “here and now.”151,160

Optimal educational activities foster engagement
and learning by leveraging opportunities to strengthen,
balance, and mutually reinforce these capacities
in culturally relevant, meaningful, and productive
tasks.128 Productive tasks foster motivation and
accomplishment by coupling interest and relevance
with accessibility—representing the right level of
difficulty, in the “zone of proximal development,”217
just beyond a learner’s current competence—and
supports to enable progress. To be willing and able
to tackle challenging tasks, students must also learn
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to perceive themselves as capable of succeeding,

requires schools and classrooms where strong,

which illustrates the connection between cognitive

affirming relationships are built among adults and

and emotional capacities.89 Learning environments

children. Teachers create classroom communities

that are structured to be consistent with how the

grounded in respect, in which all students are

brain develops generally include these features:

affirmed for their value, with shared norms and

They place the learner’s emotional and social
experience at the forefront. Productive learning
environments

attend

to

learners’

subjective

perceptions and help students build scholarly and
social identities that incorporate their new skills
and knowledge. They help people to feel safe
and purposeful, and to believe that their work is
important, relevant, and valuable.
Creating

an

emotionally

safe

environment

responsibilities for all members.218 School structures
support personalization, often with teaching teams
that share students, advisory systems in which a
small group of students are supported by a single
advisor over multiple years, and looping, in which
students stay with the same teacher for more than
one year. Teachers actively help students develop
positive academic identities by communicating their
interest and belief in the competence of students
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who may otherwise be threatened by stereotyping

well as for removing toxic proteins that build up in the

and stigma, and by supporting their learning with

brain over waking hours.169 When people are sleep

appropriate scaffolding. Students engage in tasks as

deprived, their brain networks are not as coherently

scientists, mathematicians, writers, social scientists,

organized or regulated.170–173 Over time, chronic sleep

and artists, taking on these scholarly roles and

deprivation leads to impairments in mood, emotion

identities while learning disciplinary concepts, skills,

regulation, memory, cognition, creative thinking,

and modes of inquiry.

and situational awareness.174 Individuals vary in the

They

support

89

age-appropriate

exploration

and discovery. Productive learning environments
support age-appropriate exploration and discovery,
followed by reflection and discussion for deeper
understanding. They support learners in monitoring
their own learning, so they can flexibly move
between these modes of engagement—knowing
when and how to dig in, stop and think, gather more
information, or seek help—as they pursue meaningful
learning goals.

amount of sleep they need, but sufficient sleep is
required for optimal learning.

NUTRITION AND LOW EXPOSURE TO
TOXINS:
Adequate nutrition and absence of toxins are
necessary for healthy brain development, especially
in children. Deficiencies in nutrients, such as iron,175
and diets rich in refined sugars and high in saturated
fats,176–178 have been found to compromise brain
development, and can lead to impairments in learning,
memory, and cognition. Exposure to environmental

Physiological preconditions
must be met for optimal brain
development and learning

toxins as a result of poor water, sanitation, and
hygiene conditions,179 air pollution,180–182 and even low
levels of lead,183,184 have negative impacts on brain
development that can be permanent. Exposure to
drugs and alcohol, especially among adolescents,
has negative impacts on brain development.185,186

Environments that support the physiological
preconditions for brain development enable learning.
For individuals to take full advantage of learning
opportunities, certain physiological preconditions
must be met.

PHYSICAL ACTIVITY, EXERCISE,
GREEN SPACE:
Physical activity impacts the physiological
regulation underlying social and emotional wellbeing, cognition, and memory.187,188 The efficiency

Among these are:

and organization of neural networks is supported

SLEEP/REST:

by fitness.189,190 Academic achievement and behavior

Both physical and mental health, and the ability
to think well, depend on getting an adequate amount
of quality sleep.164–166 Sleep is fundamental for neural
plasticity and the consolidation of memories,167,168 as

in children as well as physical and psychosocial
well-being and cognition across all ages have been
found to improve in the short term and the long term
as a result of physical exercise.191–195 Though brain
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F I GU R E 2

How We Feel
This graphic shows, from a neural perspective, how
emotions are crucial to thinking and meaning-making.

Default Mode Network

Brain
Stem
Insulae

The orange in these images
depicts regions in the brain
that were activated when
individuals experienced strong
emotions as they watched stories
meant to inspire admiration
and compassion.
Among the regions of the brain
showing heightened neural
activity are:
1) the brain stem, which is
involved in regulating breathing,

heart rate, and other basic
survival processes and is essential
for consciousness;
2) the right and left insulae,
which sense the viscera and can
be thought of as feeling emotionrelated “gut” responses and
integrating these feelings with
cognitive processes; and
3) regions of the Default Mode
Network that are involved in
processing psychological self,

Volume 7 Issue 1

building coherent narratives,
calling up personal memories,
and thinking about beliefs and
moral values (Immordino-Yang,
Christodoulou & Singh, 2012).
Coordinated activity across
the insulae, which anchor the
Salience Network, and the Default
Mode regions (see page 11 for
more information), is thought to
support reflective, emotionally
relevant meaning-making.
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development and learning occur with a sedentary

a group and provide a sense of shared history, values,

lifestyle, abundant research suggests that physical

lifestyle, and purpose.210 However, when individuals

activity is highly beneficial, and that its beneficial

from privileged groups stereotype, marginalize,

effects are strengthened with the availability of

or

green (natural) space.

this imposes a lifelong burden on those socially

196,197

EMOTIONAL WELL-BEING, SOCIAL
RELATIONSHIPS, AND SAFETY/
BELONGING:
In part via the release of hormones that signal
the brain and trigger epigenetic effects, emotional
well-being promotes health, brain development, and
optimal learning, while chronic and excessive stress
and loneliness are toxic to brain development.78,198–200
Stress from threats to emotional safety and feelings
of belonging, such as stereotype threat, influences
a

person’s

underlying

physiology

and

neural

functioning, robbing a person of working memory
resources.201 Such identity-related stress impacts
cognitive performance in the short term,202 and in the
longer term has been linked to premature aging of
the brain and body.203,204
The negative effects of stress can be buffered
through

supportive

parenting,

relationships,

community, and school programs.203,205,206 Exposure
to green spaces has also been found to reduce
biomarkers of stress and to increase health and
well-being.207–209 Individuals who have experienced
trauma, or toxic stress from abuse or neglect,

oppress

members

of

stigmatized

groups,

identified with the marginalized group. This impacts
cognition as well as physiology.202,211 The experience
of discrimination—which can pose physical harm,
unfair treatment, economic deprivation, stereotype
threat, and lack of access to housing, green space,
quality food, health care, and other basic needs—
is a major source of stress undermining cognition
and well-being, with implications for health, brain
development, and learning.
Furthermore, if one’s cultural beliefs and values
feel at odds with those of the dominant cultural
group,

the

conflict

can

cause

misalignment

between a person’s goals and ways of being and
the expectations of the setting.212 This perceived
invalidation or subordination undermines emotional
and social well-being and belonging. Interventions
and supports in the home, school, or community
that

specifically

target

cultural

well-being

improve educational, socioeconomic, and health
outcomes.213–216
To support exploration and discovery that
adds up to learning important concepts and skills,
teachers construct small and large tasks in which

often require extensive supports and targeted
interventions strategically integrated throughout
their schooling experience.

CULTURAL WELL-BEING:
An extension of emotional well-being, cultural
well-being pertains to the broader roles, group

The negative effects of stress
can be buffered through
supportive parenting,
relationships, community and
school programs.

affiliations, and identities that situate a person within
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students are asked, often in small groups, to explore

development,220,221 strategically offering activities

essential questions using scholarly tools and

that encourage flexible thinking along with those

processes—to figure out how something works, why

that encourage mastery of necessary building-block

a phenomenon is as it appears, how to find a solution

skills and knowledge.

to a problem, or what will happen if something is
done in a particular way—and are provided with
access to materials, equipment, and manipulatives
to pursue the answers.

instruction

and

between teaching students to pursue conceptual
understanding so that they comprehend ideas
deeply, and ensuring that they memorize math facts,

Teachers skillfully integrate this inquiry with
direct

In the United States there has been a tug-of-war

with

opportunities

phonetic sounds, historical facts, or other pieces

for

of information so that they can efficiently retrieve

students to share their thinking and problem-

them. Often these debates are grounded in the

solving strategies, so that students can put general

common misconception that “basic” skills have to

principles and conceptual maps of the domain

precede complex thinking and reasoning, which is

together with experiential information and specific

not consistent with current models of brain network

disciplinary skills. Students have opportunities to

development.

teach each other, and through learning how to reflect
on, evaluate, and revise their work, they increasingly
take control of their own learning process.89,219

Optimal learning environments attend in ageappropriate ways to developing each of the broad
capacities supported by the brain’s major networks:

They support flexible and efficient thinking.
Productive learning environments attend to the
trade-off between plasticity and efficiency in brain

Productive learning
environments attend to
the trade-off between
plasticity and efficiency in
brain development, offering
activities that encourage both
flexible thinking and mastery
of necessary building-block
skills and knowledge.
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this includes sustained, flexible attention and

tasks. Making sense of reading, for example,

productivity on tasks (roughly speaking, the domain

requires sense-making abilities and wide-ranging

of the Executive Control Network); reflection,

knowledge of the world that supports understanding

memory, and meaning-making (roughly speaking,

of the text, as well as decoding skills and attention.224

the domain of the Default Mode Network); and

The most effective educational strategies typically

emotional relevance (roughly speaking, the domain

allow students to develop conceptual understanding

of the Salience Network).

of domains as they engage in hands-on learning

True, it is important to enable students to learn
symbol systems that help organize the brain for
academic skills. For example, the basic academic
skills of phonological decoding and mathematical
calculating specialize specific brain circuits through

and higher-order thinking to build a foundation
for situating the more specific, basic skills they
will eventually make automatic—moving flexibly
between exploration, reflection, and practice.89
In

addition

to

basic

skills

and

complex

practice over time.222,223 However, it is also true

mental processes, various specific features of

that the very processes of reasoning, conversing,

environments can enhance cognitive processing

exploring,

the

and flexibility, and beneficial character traits such

coherence and balance of brain networks, fostering

as open-mindedness. For example, multilingual

greater intelligence to apply to all kinds of learning

environments can offer cognitive, social, and

and

conjecturing

strengthen
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emotional benefits,225,226 as can playing a musical

as does an emphasis on pursuing work connected to

instrument, engaging in the visual and performing

pertinent issues and problems in the world beyond

arts, and being physically active in ways that

their classroom.238,239

require coordination, social communication, and
strategy.227,228 These activities can enhance the

CONCLUSION

development of the brain, perceptions of patterns,
and reasoning ability in mathematics, visual/spatial

explain why young people’s social, emotional, and

fields, and verbal expression.229–231
They help students acquire habits of mind
and character. Productive learning environments
help students acquire habits of mind that facilitate
acquisition of age-appropriate knowledge and skills,
reasoning, and ethical reflectiveness.232,233 These
habits of mind become tools for navigating the world
as a learner, bringing curiosity, interest, persistence,
and a deep thirst for understanding.234

of

one’s

own

academic development are intertwined.240,241 In
addition to basic physiological needs like nutrition
and sleep, brain development requires social
relationships, emotional experiences, and cognitive
resources, which ready the brain to take advantage
of learning opportunities. To provide purposeful
learning

opportunities

for

young

people—and

strategic opportunities for brain development—
requires educators to attend to the development

To develop habits of mind such as curiosity,
awareness

The science on how the brain develops helps

understanding,

of the whole child in context,242 and to the need for

and

aligned partnerships throughout the community

persistence—as well as empathy and ethical

that can support children’s and their families’ health

reasoning—teachers engage students in extended

and well-being.215 Educating the whole child, and

tasks that incorporate students’ interests and

engaging families and communities in this process,

choices, and require planning and follow through.

is not just a luxury for those with the opportunity

These tasks also provide students with opportunities

and the means, or a remediation strategy for the

to exhibit and explain their thinking, gain feedback

underprivileged or underperforming. It is a necessity

These

for all children. Genuinely pursuing an integrated,

processes contribute to deeper learning and help

whole-child approach to education will require

students develop perseverance, resilience, and a

substantial innovation in policies and practices, but

growth mindset.

children’s brain development, and the learning that

from one another, and revise their work.

235

236

Stronger achievement occurs when these tasks
are undertaken in a cooperative classroom with a
mastery focus where students are recognized for

depends on it, are at stake.
All of the citations for this report are available
online at http://as.pn/braindevtfootnotes.

accomplishing their individual and collective learning
goals, rather than in a competitive setting that
focuses on where students rank or on what grades
they have achieved.237 An emphasis on cooperation
can support more ethical and empathetic behavior,
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FIGURE 2: This material is used and adapted with permission of SAGE Publications, Inc. Embodied Brains,
Social Minds, Cultural Meaning: Integrating Neuroscientific and Educational Research on Social-Affective
Development. Mary Helen Immordino-Yang and Rebecca Gotlieb. American Educational Research Journal, Vol
54, Issue 1_suppl, pp. 344S - 367S, First Published April 11, 2017. https://doi.org/10.3102/0002831216669780.
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AN INTEGRATED RAPID MEMORY RECONSOLIDATION APPROACH:

RAPID RESOLUTION THERAPY
MARY BOWLES

PA R T 1

O

ur current culture carries with it
quite a stigma regarding mental
health. Rarely do people expect
rapid transformational change when they
consider seeing a therapist, let alone
trust that any significant change will
occur. Cultures often perpetuate mindless
inaccuracies about how humans work or
should work. However, we also currently live
in a time when neuroscience is flourishing,
and more and more providers are seeing
invalidations of the ways they have been
performing psychotherapy. There are
strong indications that neurosciencefounded therapies are leading clinicians
to more thriving approaches and leading
clients to more thriving states (FernandezDuque & Johnson, 2002).
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My intention is to encourage clients and

(http://veteranshealthalliance.org/),

and

clinicians to consider some new and different ways

University

of approaching psychotherapy that have been

rapid-resolution-therapy-rrt-seminar/).

demonstrated to be highly effective. I intend to clarify
inaccuracies about the brain and humans, to reduce
stigma by offering a normalizing, de-pathologizing,
and more positive way to provide client care, and
to help clients learn proactive and brain-based
techniques for managing future experiences. Lastly,
in an effort to reduce therapeutic interventions that
may interfere with transformational change, I offer
some bold assertions that go against much of what
most psychotherapists are taught.

Adelphi

(https://events.adelphi.edu/au_event/

In addition to the above, the president of
Operation

Warrior

Resolution

(http://www.

operationwarriorresolution.org/), Kendra Simpkins,
was recently awarded funds to continue the
foundation’s work rapidly treating military service
members with PTSD (Simpkins, 2018). Kristin Rivas
also offers a moving Ted Talk about her experience
with RRT when she was successfully and rapidly
treated for diagnosed conversion disorder (TEDx,
2014). Kristin later became an RRT clinician herself.

Rapid resolution therapy (RRT) has been evolving

Connelly summarizes some of his approaches to

over the last 30+ years under the direction of Dr.

PTSD and addiction on YouTube (Palm Partners

Jon Connelly (http://www.rapidresolutiontherapy.

Recovery Center, 2009a,b). I often think of Connelly

com/about/), and it has recently come into focus

as an unknowing “neural plastitician”. He does not

with a number of organizations, including the

claim that RRT is a neuroscience-founded therapy,

United States Army (Hames, 2010), the Brian Bill

but I do, and I will provide my evidence here. I am

Foundation

confident that RRT is a remarkable process for

org/),

the

(https://www.brianbillfoundation.
StreetShares

Foundation

(http://

go.streetshares.com/streetshares-foundationveteran-small-business-award); StreetShares, Inc.,
2017), the Veterans Health Alliance of Long Island

helping people feel better painlessly and effortlessly
in a way that is very pro-brain.
As

a

memory

therapist, I find that
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effective, compassionate, brain-based, treatment
approaches to memory reconsolidation that I
have ever experienced or witnessed. I have used
RRT successfully in treating PTSD, anxiety, anger,
panic, grief, minor and major stress, depression,
addiction, guilt, shame, and so much more. I employ
it with every client who has experienced actual or
perceived trauma. I use it with both adult and child
victims of abuse. I use it while working with couples
to manage conflict, recovery from infidelity, and
communication problems. When combined with
neuropsychotherapy-based education, I have seen
a dramatic increase in transformational change as
a result of clients gaining an understanding of the
brain and learning to undo ineffective and inaccurate
individual and cultural understandings about the
brain, the self, and other human beings. I also
attribute the change to Connelly’s ability to address a
client’s internal conflict, using what I call inarguable
mismatch, which occurs when an individual can only
disagree with his/her earlier belief(s). Connelly has
a way of communicating with clients that presents
immediate conditioning opportunities that invalidate
prior traumatic meanings, or more accurately,

my capabilities were on a stage for all to see.
Subsequent to treatment, I sought to become
certified in RRT, complementing my role as a
trauma-informed licensed marriage and family
therapist, trained and experienced in interpersonal
neurobiology and neuropsychotherapy. Through
my neuroscience training and interest in memory
reconsolidation I was able to understand how RRT
can be explained by memory reconsolidation.
Rapid resolution therapy is completely different

emotional learnings.
My fidelity to this approach came as I experienced
a single 90-minute treatment session for my fear of
public speaking. I learned my fear was attached to
a lengthy interrogation I experienced about a lie I
told when I was about 10 years old. The treatment
allowed me to remove the unnecessary emotion
attached to that memory. Since that session I have
successfully and without fear presented publicly on
many occasions, both locally and internationally.
Prior to treatment I would be sick in my stomach,
shaking, and mentally clouded any time I had to
speak in public. The fear bled into other areas of my
life, including during tests, when my brain perceived

from any other model I have had the privilege
to learn. The RRT therapist leads rather than
follows. Yes, this is in opposition to the ways
most therapists are taught! When I move toward a
client’s neuropsychotherapeutic needs for safety,
connection, control, motivation, and self, the end
goal will always be an improvement on the prior
state. I keep clear any question about where I am
trying to get them, to keep them always in agreement
with our mutual goal. Most therapists are taught to
understand the client’s language, not give them one.
In contrast, I begin every new session by providing
a transparent, brain-based language to reduce the
potential for miscommunication. RRT treatment is
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not retraumatizing; clients do not re-experience or

THE SET-UP: DESCRIBING
NEUROSCIENCE WITHOUT A
YAWN

expose themselves to their fears, and therapists do
not experience vicarious trauma. Treatment is often
successful in a single session: RRT gives meaning
to “brief therapy”. Many aspects of RRT are so
profoundly brain-based that one can consider this
an alternative approach that could remove stigma
which is an important step to improve mental health
treatment outcomes.

Using a poster on my wall which indicates each
brain area, I explain the triune brain (MacLean, 1985).
The average brain has essentially three “sections”.
The first section is the lower back area of the brain.
This is the first part of the brain to develop after
conception, and it manages your survival needs,

Therapists are generally taught to be aware

including heart rate, breathing, balance, digestion,

of resistance rather than to lead them through

blood pressure, and many other reactions necessary

it by providing more effective tools. The average

to keep you alive. So, consider this your survival

therapist learns to label a client’s dysfunctions,

brain, or the “impulsive” or “downstairs” brain (Siegel

not to deconstruct inaccurate social constructs.

& Bryson, 2012, 2016). Its job is to react quickly to

RRT therapists will keep clients in a thriving state,

ensure your survival.

where learning happens, and will not reactivate their
survival states, expecting they could possibly thrive.

The next section is the thriving brain, or the smart
or “upstairs” brain (Rossouw, 2014, 2016; Siegel &

My approach uses transparency to reduce

Bryson, 2012, 2016). This part of the brain responds

the stigma of mental health. I want my clients to

10 times slower than the survival brain, which is still

manage their emotions without fear. I want to enrich

very fast, but more thoroughly. This is the part of the

their environments.

brain you are using when you are curious, creative,
learning, or more simply, thriving.

Volume 7 Issue 1

-047

your heart, lungs, muscles, and survival brain
(Rossouw, 2014). By redirecting blood flow to the
survival brain, the thriving brain becomes physically
constricted. In an actual threat situation, this is a
useful response by the body, because people don’t
need to be able to do math in a shark tank; instead
they need to be able to swim efficiently and use all
their energy for that escape.
The hippocampus is, among other things, a
short-term memory storage unit and the part of
the brain that applies context to experiences. The
hippocampus can also down-regulate the stress
response in the amygdala:
Effective hippocampal activation inhibits the
stress response and enhances ‘context’ by
linking past memories to present experiences,
ensuring

more

effective

management

of

stressors. In a nutshell, the hippocampus
The third section is the emotional brain, or
what we call the limbic system. The limbic system
lies in the center of the brain. Two important parts
of the emotional brain are the amygdala and the
hippocampus.

(Rossouw, 2015, p. 5)
The hippocampus applies context to one’s life,
so you can correctly assume my bear comment was
a joke and that I don’t actually have a bear stored in

The amygdala is important because its job is
to scan the world for threat and novelty (Rossouw,
2014, 2016). The amygdala also attaches emotional
significance

seems to be a powerhouse to foster resilience.

to

memories

(Queensland

Brain

Institute, n.d.). Instantly, when the amygdala senses
a threat, it sends a signal to the body to fight, flee,
or freeze, or activate the HPA (hypothalamus–
pituitary–adrenal) axis. If I open the door and let a
bear into the room, your body will immediately be
ready to fight, flee, or freeze. You wouldn’t have to
look at your watch waiting for the electrochemical
response to wind up and uncoil. The signal instantly

my space across the hall.
Short-term memories are encoded in the
hippocampus and discharged to long-term memory,
into the neocortex, during REM sleep (Rossouw,
2014, 2016). Traumatic memories are also formed
in the hippocampus, but stay isolated from the
neocortex (much like short-term memories) for easy
recall and quick access (Nadel, Winocur, Ryan, &
Moscovitch, 2007). Treatment involves changing the
context of traumatic memories to encode them into
non-reactive long-term memory.

tells your body to produce adrenaline and cortisol:

To understand the amygdala and hippocampus

adrenaline for energy to fight, flee, or freeze, and

in action, imagine a three-year-old is chased by a

cortisol to direct blood flow to vital organs, including

poodle and the poodle bites his ankle. The little boy’s
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amygdala stores the memory that poodles are to be

(Siegel, 2012a). A brain-based therapist offers the

feared. The memory is not necessarily stored as

most effective help by facilitating a client’s patterns

an awareness, but as an emotional learning to fear

of approach (Rossouw, 2014).

poodles. Subsequently, when he sees a poodle, his
heart begins to race, his breathing increases, and he
may be driven to fight, flee, or freeze because of the
dog. That fear might be useful if he is still three years
old and barely a foot taller than the poodle when
he sees it again. But if he is 30 years old, six feet
tall, and able to defend himself against the poodle,
the stored fear memory that a miniature poodle is
something to be feared is no longer useful. Yet his
body responds to the sight of the poodle (or another
generalized fear, such as white hair, curly hair, dogs),
instigating his usual fight, flee, or freeze response—
that is, until he has a new emotional experience that
runs counter to his earlier emotional learning, which
can change how that fear memory is stored in his
brain.

Some may think this is an over-simplified
explanation of the brain, or possibly too much
information for a client who only wants to feel better,
but nearly every client who walks into my office
now appreciates this brain-based education. Each
person applies it to themselves and their trauma/
stressors, which encourages them to more easily
and effectively work with their own brain rather than
against it. I never have to challenge their supposed
resistance, and they do not have to pour their souls
out to me. Clients immediately begin learning how
their brain responded normally to an actual threat
and also to the stored memory that keeps their
brain responding ineffectively to the memory based
perceived threat. If one lives in the bush, holding a
fear of lions is a useful response. If one’s former

Remember, we are talking about the emotional

partner was adulterous, a fear that all partners will

brain, and often our culture perpetuates a belief

be adulterous is not a useful response. The context

that women tend to deal with things “emotionally”

of their lives is already changing; the hippocampus

and men tend to deal with situations “logically”.

is already challenging the amygdala. Transformation

However, when we understand our flight, flee or

begins immediately.

freeze responses, we understand that emotions
are one’s “approach” or “avoid” states and that all
animals, including males of the species, have them.
Men are not emotionless ogres, and women do
not have more emotions than men. Letting a bear
into the room will stimulate the brain and body of
both males and females to take an action. If a person
determines an experience is satisfying, they want
to approach it, as when preparing to eat a favorite
dessert. On the other hand, if a person predicts an
experience will be unsatisfying, they want to avoid

MEANING, BELIEF, THOUGHT,
AND LEARNING
Consider this: the meanings we attach to our
experiences is where our trauma and stress is
stored. Meanings are also beliefs, learning, thoughts,
and of course memories. Consider meanings as
the general knowledge one has about the world, or
semantic memories (Queensland Brain Institute,
n.d.).

it, so may fight, flee, or freeze. The emotional brain

To understand meaning, consider that most

engages one to take action to approach or avoid

people are afraid of a car accident. But what is a

(MacLean, 1985). Emotion moves one toward motion

car accident? A car accident is merely one car in
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the same place as another car at the same time.
Whether consciously or unconsciously, a person
will believe about a car accident such things as: I
should have gotten out of bed earlier, If only I’d have
turned sooner, My parents are going to kill me, or
I am never going to be able to pay for this. When
it comes to experiencing a high-stress situation,
meanings (beliefs, thoughts, learnings, etc.) may
not be accurate and are in place before the stressful
event. So if a woman says to herself, I should have
gotten out of bed earlier, she is not considering that
there are approximately 7.5 billion people on the
planet so there will be times when two cars would
be in the same place at the same time, and the
car accident doesn’t have anything to do with her
“failures” at all. It is just something that can happen.
And sometimes two feet are in the same place at the
same time; should she also blame her late waking if
she steps on someone else’s foot? Such situations
have nothing to do with one’s preconceived beliefs

about self or other.
Human beings are the only animals who attach
meaning to their experiences and the only animals
who create fear for themselves based solely on the
activation of a memory. When the amygdala senses
a threat, the brain and body react immediately. The
amygdala does not discriminate, however. Threat
requires a response—whether the message comes
from an actual threat or a perceived threat. A fight,
flee, or freeze response is, no question, a useful
response if one is being chased by a bear in a field
of green grass, but 10 years later it is not a useful
response if one merely sees a field of green grass
and no bear; the grass did nothing. Unfortunately, the
brain stored that memory as a threat because the
brain also generalizes fear (creates associations),
although the field of green grass was not the
threat. This is why victims are often triggered by
things such as the name of a perpetrator or other
associated memories of events. Imagine the short
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life a deer would have if it generalized the threat to

termed neuroplasticity and memory consolidation.

a fear of fields after a bear chase. Helping clients

The interrogation experience I had when I was

change the context of triggers helps to reconsolidate

10 years old became a consolidated memory, for

those memories.

example. Experiences are stored as electrochemical
signals; the external world affects one’s internal

MEMORY CONSOLIDATION AND
RECONSOLIDATION
Brains are a massive collection of approximately
86 billion neurons (Azevedo et al., 2009). Memories
are created through the activity at the space between
neurons - the synaptic space. Each time one has
a new experience, neurons fire, creating an action
potential. This connects neurons to one another
which encoding a memory of those experiences.
This is the Hebbian principle—neurons that fire
together,

wire

together—and

the

foundational

knowledge for how memories are formed and for
how memories change (Hebb, 1949). The Hebbian
principle explains how quickly Pavlov’s dog learned
to salivate to the bell and offers an example for how
quickly experiences change the physical structure of
the brain (Bichler et al., 2013). This process is also

states at a cellular level (Grawe, 2007; Rossouw,
2014). Experiences influence which genes are
expressed in DNA and hence one’s entire physical
being.
Each person’s brain has around 100 trillion
synaptic connections (Eroglu & Barres, 2010;
Fauci, 1998; Stevens & Sullivan, 1998). Considering
there are about 7.5 billion people on the planet,
the mathematical likelihood that any two people
could have exactly the same neurological structure
is essentially zero. Such an understanding helps
to clarify that humans are all products of their
experiences, and that the only thing that makes
people the same is that they are different. People are
all normal within the context of their own lives. People
do what we they do because somewhere along the
way they learned certain responses worked, whether
consciously or unconsciously. But just because a
response has worked in the past, and is normal to
one person, does not mean it is normal for all. And
just because one considers a response normal does
not mean it is effective. Let me emphasise: normal is
not always effective, individually or collectively.
The more frequently a memory is activated,
without

being

changed

(reconsolidated),

the

stronger that memory becomes. The reason for
this lies in glial cells. Five hours after a memory is
formed or reactivated, glial cells (glia means “glue”
in Greek) migrate to the synapse and consume
the synaptic waste of the firing. They then remain
present to essentially glue the memory into storage.
The fortunate and fascinating part of this process
is that each memory activation, a sometimes-felt
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electrochemical signal transmission, triggers glial

original memory (emotional learning experience);

cells to migrate away from the synapse for about

(2) activation of a mismatch, or disagreement in

five hours, leaving it open to potential change. When

expectations, between the earlier emotional learning

other neurons fire at the same time as the original

experience and the response; and (3) a new learning

memory, they may connect to the destabilized

experience that occurs within five hours resulting

neurons of the earlier memory, leaving the same two

in effortless erasure, which is a complete revision

earlier connected neurons unable to connect again.

of the earlier memory or a new emotional learning

This is memory reconsolidation. The change results

experience (Ecker, Ticic, & Hulley, 2012, 2013).

in an entirely different electrochemical response,
one that activates the thriving brain as opposed to
the survival brain. The resulting feeling is one of
approach, or satisfaction, rather than the previously
wired survival (fight, flee, or freeze) response. The
memory change doesn’t erase the memory from
recall, but instead erases the emotion from the
memory.

When

successful

memory

occurs, a client no longer

reconsolidation

experiences the prior

emotion that arose from the memory activation.
The client will no longer be able to create the
same emotional experience. They can even try to
recreate it, but cannot. An important take-away
from this understanding is that in order to remove
an emotional response to a traumatic memory, the

Ecker, Ticic, and Hulley (2013) said that

memory must be activated, but as opposed to other

memory reconsolidation is “the only known form

re-experiencing forms of therapy, reactivation of a

of neuroplasticity capable of deleting an emotional

traumatic memory network should be brief, and for

learning” (p. 85). The three steps required for

nothing more than to destabilize the memory and

successful

assess its attached meaning.

memory

reconsolidation

are

as

follows: (1) reactivation, or retriggering, of the
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Glerean, Hari, & Hietanen, 2014). Reflect for a minute

CASE EXAMPLE

on the flutter you get in your abdomen when you

A woman sought help after a sexual assault. Her

are excited for your next vacation. This approach

greatest trauma came from her belief (meaning)

response occurs because at some point in the past

that she did nothing to protect herself; she froze. Her

you learned that vacations can be exciting. Prior

father, a former police officer, had taught her how

experience encourages an approach state felt as a

to defend herself, and she believed she had failed to

positive emotion. Now think about a memory that

protect herself. In session she learned how animals

gives you what we often describe as a gut punch

fight, flee, and freeze. She learned that freezing is

feeling in the stomach. You might report the emotion

also a survival response, and even animals freeze,

attached to that memory as fear, anxiety, frustration,

or play dead, when it suits their survival needs. I

or rejection, based on the emotion you originally

ask repeatedly if a white bunny should run across a

experienced with that memory. Now contemplate:

snowy field if a hawk is circling above, if an eagle is

have you ever been punched in the gut? Or do you

flying by, or if a falcon is watching from a tree top.

remember when you wrecked your bike as a child

We discuss the safety of the white snow, the calm

and the handlebars crashed against your abdomen?

silence of being still, that the bunny never questions

Or maybe you accidentally bumped into the corner

if stillness is the correct response, or when the

of the kitchen cabinet? When you compare the two

threat is gone it will not be consumed by thoughts

experiences, you notice one hurts and the other is

of the feathered predator. This indirect approach to

merely a sensation. That sensation is brought on by

understanding animal brains keeps her in a thriving

adrenaline and cortisol being powered immediately

state. She experiences an inarguable mismatch

into your system based solely on a thought I asked

without strengthening her narrative or activating her

you to access.

fight, flee, or freeze response. When she applies her
new experience to her own narrative, the meaning
has changed. She immediately knows that because
of the level of violence during the assault, freezing
was the safest option. She realizes there isn’t
anything wrong with her. She has learned that her
brain doesn’t need thought to find the surest way to
survival—its job is to react without thought. And now
she no longer experiences an emotional reaction to
the memory.

With this new understanding about emotion and
sensation, addressing emotions can become more
tolerable. Is this because you just had a memory
reconsolidation experience? I think, yes. This
experience tends to create a mismatch between
earlier

emotional

learning

that

feelings

hurt.

Subsequently, you can encourage the activation of a
previously intolerable memory (an approach state),
which results in your having a greater sense of control
and a learning experience that results in accurate
future predictions that addressing emotions is, in

SOMATIC AWARENESS

fact, tolerable (a dopaminergic response).

Most people learn in childhood that feelings hurt,
but consider an alternative perspective: something
many people do not understand is that human
beings feel emotions physically (Nummenmaa,

MEASURING SUCCESS
Somatic awareness is also the measure I use
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in a session to determine that a memory has been
reconsolidated. When a client comes in to address
an issue, I explain, as I did above, about the brain,
and then I will ask them: “When you think about
that experience, where do you feel it in your body?”
After the client and I have completed each of the
necessary memory reconsolidation steps, I will ask
the client again to “check that feeling” to see if they
can access it again. If any of the feeling remains,
we work until it is gone. When the feeling no longer
exists is when the client “feels better” and is no
longer triggered by an experience that is no longer

happening. Their brain has “got it”.
Somatic awareness is not the only measure
I use, however. I am also certified in traumafocused cognitive behavioural therapy and cognitive
processing therapy, which are evidence-based
approaches

to

treating

post-traumatic

stress

disorder (PTSD). These approaches measure PTSD
symptom reduction using the CPSS (Child PTSD
Symptom Scale) and PCL-C (PTSD Checklist–
Civilian) scales. I use the same scales with RRT and
see reductions after one session, as opposed to the
10–12 sessions some structured models require.

EDITOR’S NOTE
There is so much to consider in this article we felt that reading it in two parts would be the most beneficial. In
Part 2 Mary will explore the neuropsychotherapeutic framework, taking us into the theoretical background and
related application to RRT.
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1st Annual IAAN Conference of Applied Neuroscience
Wednesday 22 May – Friday 24 May 2019
Portside Conference Centre
207 Kent Street, Sydney, Australia

• 30+ speakers, covering a wide range of applied
neuroscience topics

• Peer-to-peer networking and forum
• Inaugural IAAN Annual General Meeting

• 4 conference streams (psychotherapy,
organisational, educational, pastoral)

• 24 Continuing Professional Development Points (CPD)
• FREE IAAN MEMBERSHIP for full-time students

• Keynotes, oral presentations and workshops

Keynote speakers

Dr Roger
Mysliwiec

Psychosomatic
Medicine
Auckland,
New Zealand

Thedy Veliz

Marriage and
Family
Specialist,
California, USA

Dr Sarah
McKay

Neuroscientist,
Sydney,
Australia

Rita Princi

Clinical
Psychologist
Adelaide,
Australia

Dr John
Arden

Psychologist,
Author, Presenter
California, USA

Mary
Bowles

Marriage and
Family
Therapist,
Colorado,
USA

Daren
Wilson

Psychologist,
Sydney,
Australia

Pre-Conference Workshop with Dr John Arden, USA

Mind-Brain-Gene: Toward Psychotherapy Integration
Tuesday 21 May 2019

John Arden PhD, is a Psychologist, award winning author and international
speaker. The workshop incorporates latest research about the capabilities
of the brain and the body with psychotherapy research, synthesising the
biological with the psychological to create an integrated vision for
contemporary best psychotherapy practice. John will describe applications
of this integrated approach to the clinical assessment and treatment of
depression, anxiety and trauma, using practical examples and case studies.

Please register online at www.iaan.com.au/events/
PO Box 4445 Qld 4078 conference@iaan.com.au +61 (0) 491 073 689
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