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W

elcome to the New Year and the first issue of The
Neuropsychotherapist for 2019 under our exciting
new brand, the Science of Psychotherapy! This
year promises to have an international flavour

that I’m sure will both fascinate and intrigue you. I look forward
to bringing to you the ideas and practice experiences of people I
have been fortunate to come to know over the years, as well as
the knowledge and ideas of those yet to emerge. This issue gathers
together authors from Australia, Germany, the United Kingdom,
and the United States. The topics we cover are equally diverse.
In Australia, John Falcon has been working with addiction for
decades, and he shares his knowledge, experiences and insights
into this difficult problem. Sophia Davis has been working as a
somatic therapist in Berlin for the past decade, and in her article,
“Bringing the Body into the Therapy Room”, she shows us the importance of integrating the whole person
into whatever therapy we practice and illustrates with a fascinating case example, how we might do this in
our own practices. Derrick Hassert challenges us with a question all too many people ask: “Why does my
brain hate me?” We need to understand this frustrating capacity that makes people feel dis-integrated—the
opposite of integrated—and almost in a battle with parts of themselves. The contribution from the Aspen
Institute, the first of a two-part series on “The Brain Basis for Integrated Social, Emotional, and Academic
Development”, also deals with the importance of integration. The authors, Mary Helen Immordino-Yang, Linda
Darling-Hammond, and Christina Krone, present a detailed picture of educational development in young
people from a brain-based perspective and challenge the developers of educational policy to pay attention to
the knowledge we have about the brain and how it develops in those early years.
The Science of Psychotherapy website and The Neuropsychotherapist magazine is still the place where you
are invited to share in the wealth of knowledge both as a user and a contributor. Our articles and videobased education programs are valuable contributions to your continuing education; at the same time, we
look forward to you sharing your knowledge with us and our community. We have many ways for you to do
this throughout the website. I encourage you to join our forum discussions, add to our blogs, write for the
magazine, and if you think of something we are not doing, please tell us, and we will see what we can create.
Be a part of the growth and development of our profession in whatever way most effectively reflects your
strengths and capabilities.
Welcome to the beginning of a new year and a new set of possibilities.
RICHARD HILL | EDITOR
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RESISTANCE AS RELEARNING
DERRICK L. HASSERT

-05

P

eriodically, clients have confronted me with a question that is both challenging
and thought-provoking: “Why does my brain hate me?” Sometimes this
sentiment takes on other forms: “Why is my brain trying to sabotage me?” or
“Why doesn’t my brain want me to get better?” Often the assertion is much blunter
and more pessimistic: “My brain just doesn’t want me to be happy.” These comments
and the experiences behind them highlight that the psychotherapeutic journey can
be a tumultuous one: therapy is seldom a wholly linear and unidirectional process.
Desirable change in psychotherapy is quite often distressingly punctuated by
periods when the old ways of functioning burst back onto the scene as though they
had never left the stage, leaving the client feeling as though they have fallen off
the wagon, undoing any progress made up to that point, and perhaps revealing an
unspoken assumption that change or therapeutic progress must be without error
for it to be real or meaningful. The question and the challenge for both client and
therapist is rooted in Why? Why do such things occur, especially when there is an
explicitly stated desire to charter a new emotional, behavioral, or cognitive course?
THE UBIQUITOUS PHENOMENON
OF RESISTANCE

sidered “a ubiquitous phenomenon in all psychological
treatments” (Samberg & Marcus, 2005, p. 233). The
longing for therapeutic change is not just that of the

Therapists have long recognized that there are

therapist, it is also the want of the client, in that they

times when clients can appear to be one of the most

are the one seeking assistance, and yet their behav-

significant impediments to their own adaptive change.

ior is strikingly at odds with this expressed intention. It

In the classic psychoanalytic framework such instanc-

could be added that quite often the client will declare

es of self-defeating behavior are often characterized

that they are relatively unware as to why they are feel-

as resistance. Schlesinger (2003) comments that

ing or behaving in opposition to the therapist’s wishes,

“what therapists commonly call resistance is behav-

most notably because they themselves have explicitly

ior that manifestly opposes what the patient believes

espoused these same sentiments for change (Sam-

the therapist wants to do or wants to happen” (p. 81).

berg & Marcus, 2005). For this reason, the emergence

While in the psychodynamic tradition this resistance is

of resistance and the why of its occurrence are often

often verbal in form, it can be expressed nonverbally

said to be beyond the awareness of the client, beyond

and emotionally as well (Schlesinger, 1982) and is con-

consciousness.
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INSIGHT OFTEN ISN’T ENOUGH

long-standing intrapsychic conflict. Where the older

Once clients have observed themselves engaging

(and therefore parts of the psychological functioning

in specific behaviors they are then usually able to de-

of the individual) are indeed in very real conflict: one

scribe and verbalize this behavior, both to themselves

functional system of the brain is at odds with another

and to their therapists. Taking note of one’s behavior,

and wants to stay the same while another system of

verbalizing it, and perhaps even noticing patterns in

the brain wants the behavior to change. It could be

the behavior (or accepting the reality of patterns point-

said that there are indeed long-standing and largely

ed out by others) is sometimes enough to produce a

nonconscious reasons why undesirable behaviors

notable behavioral change—something a psychody-

persist, and these reasons are rooted in the way

namic therapist could liken to the concept of insight

the brain functions as a multilayered information-

(Messer & McWilliams, 2007) and a behavioral thera-

processing and response system. Many modern

pist might consider an instance of reactivity (Kazdin,

psychodynamic theorists recognize that because so

1974). For example, a client may take note that they

many emotional responses and social behaviors are

tend to eat mindlessly and perhaps excessively during

learned prior to the full developmental and functional

the day when bored or stressed, only coming to this

emergence of the explicit memory systems of the

realization by carefully monitoring and reflecting upon

frontal lobes and the hippocampus, for the most part

their own behavior over an extended period or by be-

they function independently of the explicit memory

ing open to the observations of others observing those

systems:

position is correct is that it is true that parts of the brain

patterns. Bringing the behavior into the spotlight of
conscious awareness may be enough to curtail it substantially. Nevertheless, insight (or conscious recognition) regarding behavioral patterns and/or behavioral
reactivity to self-monitoring doesn’t always produce
lasting cognitive, behavioral, or emotional alterations.
In the example just mentioned—that of mindless eating—the client may fall back into not paying attention
to their eating behavior, leading to a relapse of sorts
into the old and undesirable ways when fatigued, hurried, bored, or otherwise stressed. The client may fault

The declarative system (which is usually assumed
to contain ideas and experiences that have been
repressed) constitutes a relatively small proportion of the unconscious mind. More extensive by
far is the procedural unconscious, which consists
of nonverbal aspects of experience that were never repressed, because they were shaped outside of
awareness from the beginning, and are inaccessible to introspection and thus to interpretation.
(Greenberg, 2005, p. 223)

themselves for “knowing better” and yet not “behaving

Indeed, these emotional, procedural, preverbal, and

better” when they realize the problematic behavior has

pre-explicit systems form the backdrop for the lat-

reinstated itself.

er verbal cognitive functions and behaviors because

A classical psychoanalytic position may have
interpreted

such

problematic

behavior

as

an

unconscious desire to remain the same—to stay in
the old way of doing things due to an allusive and

those systems emerge prior to explicit awareness. Given the current state of knowledge in psychology and
neuroscience this is no longer very surprising as it is
now widely acknowledged that much of human mental processing and behavior is acquired and operates
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in a largely nonconscious manner (Solms & Turnbull,

yet substantially in a manner that didn’t require later

2004).

conscious recollection. Even after the emergence of

These patterns of behavior emerged and persisted because they were beneficial for the individual, at
least in some contexts. In the example above we were
addressing one behavior (eating) that is based upon
multiple behavioral choices, reinforced daily and going back decades, which early in that person’s development made them very happy or very sad, thus pro-

language and explicit memory, the shaping and perpetuation of such behaviors can continue in the same
fairly mindless way, open to the influence of contextual
cues we are not fully aware of and yet firmly rooted
in the structure of operant conditioning. (For a review
of mindless eating and the importance of learning and
context, see Wansink, 2006.)

viding a strong emotional connection to the behavior.
The learning of the behavioral repertoires that com-

SOCIAL BEHAVIOR AND
OPERANT CONDITIONING

prise these habits and the emotional connections to
the behaviors are formed before the development of
language and hippocampal-dependent explicit memo-

Most of us are quite familiar with the distinction

ry, making a behavior such as eating more dependent

between classical (or Pavlovian) conditioning and op-

upon context and consequence than upon verbal rules

erant (or Skinnerian) conditioning. A rather simplistic

and logic. Like other behavioral, cognitive, and emo-

way of distinguishing between the two has been to

tional responses that emerged adaptively prior to the

state that classical conditioning is involuntary and op-

development of expressive language and the more

erant conditioning is voluntary. To some degree this is

fully developed capacity for explicit memory, the eat-

true when considering neurologically intact individu-

ing behaviors were prompted and reinforced subtly

als. Complex behaviors such as riding a bike, driving a
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car, or playing a musical instrument generally involve

To more fully appreciate the extent to which so-

a great deal of mental effort, attention, and intention

cially significant behaviors are created and maintained

when we set about learning them: the focusing of this

by elements of operant conditioning, we could look to

attention and effort is arguably the purview of the pre-

instances where adaptive nonverbal social behavior

frontal cortex (Rossi, Pessoa, Desimone, & Ungerleider,

notably and consistently fails, specifically in the behav-

2009). And yet, once they are learned, these behaviors

ior of those meeting the diagnostic criteria for autistic

can be executed automatically in an appropriate and

spectrum disorders. The behavioral omissions that

adaptive fashion. Research into the neuropsychology

parents often notice first are the failure of the child to

of operant conditioning when contrasted with classical

make eye contact or to produce and/or respond to fa-

conditioning has revealed that both forms of learning

cial emotional displays (Falck-Ytter, Bölte, & Gredebäc,

can be acquired without conscious memory of the

2013). Such methods of communication are employed

conditioning being necessary for the behavior to be

before verbal communication has developed, and, for

subsequently repeated. Famously, patient HM, after

most children, are inherently reinforcing or punishing.

bilateral ablation of the temporal lobes, was able to ac-

When these behaviors fail to progress adaptively, one

quire and improve learned motor behavior over repeat-

of the ways that has been shown to therapeutically ad-

ed trials, all without explicit memory of the previous

dress these deficits (though not in a universally effec-

exposures to the learning context (Corkin, 1968). Neu-

tive manner) is the utilization of operant conditioning

ropsychological patients with temporal lobe damage,

techniques through applied behavior analysis—essen-

like HM, have been able to learn operant conditioning

tially taking the social behaviors that we often take for

tasks without conscious recollection of the acquisition.

granted and breaking them down into discrete units

While temporal lobe damage does not impair learning

and unambiguously reinforcing these units (Keenan,

of this sort, damage to the basal ganglia notably does.

Henderson, Kerr, & Dillenburger, 2006).
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In relation to psychotherapy, explicitly knowing that

SOCIAL LEARNING, OPERANT
CONDITIONING, AND THE BASAL GANGLIA

something isn’t the right response would—in terms of

In our daily life we are reinforced continuously by

patterns of social and emotional reinforcement with-

the social displays of other people, responding to their

in the environment. Through repetition, the behaviors

facial expressions, their body posture, their tone of

become comfortable, safe, inherently reinforcing, and

voice, and so forth. The behaviors that elicit desirable

embedded in the functioning of the brain. This behav-

responses will, in time, become habitual, an unspoken

ioral repetition is the basis of resistance (Ginot, 2015).

but essential part of the fabric of our social and emo-

What will ultimately overcome this dominant response

tional lives. In the language of behavioral psychology,

is the establishment of a new pattern of behavior, with

these behaviors are instances of stimulus–response

the new behavior encountering probabilistically con-

(SR) associative learning, dependent upon the basal

sistent reinforcement through social interaction—a

ganglia, and usually acquired in an incremental fash-

corrective emotional experience that many psychody-

ion (Packard & Knowlton, 2002). Evidence suggests

namic therapists have historically highlighted, which

that the basal ganglia may be sensitive to probabilis-

serves to

tic occurrences of reinforcement (Knowlton, Squire, &
Gluck, 1994) comparable to the rates of reinforcement
one would receive in social situations: people won’t
laugh at every joke you tell, smile every time you smile
at them, or respond in a caring manner to your every
emotional display. In general, however, such behavioral displays match the overall outcomes, even if the
outcomes are only “generally” successful. The hippo-

the impact on behavior—perhaps pale in comparison
with the individual’s history of repeated, probabilistic

. . . re-expose the patient, under more favorable
circumstances, to emotional situations which he
could not handle in the past. The patient, in order
to be helped, must undergo a corrective emotional
experience suitable to repair the traumatic influence of previous experiences. (Alexander & French,
1946, p. 66)

campal-based declarative memory system can con-

The acquisition of new operant behavioral re-

tradict the SR association but, “as the cue–response

sponses in such situations appears to be regulated

habit strengthens, the striatal memory system could

largely by the basal ganglia. While the basal ganglia is

guide behavior more accurately with potentially less

a heterogeneous structure comprised of several sub-

effort” (Packard & Knowlton, 2002, p. 581). The exe-

units and pathways receiving input from the entirety of

cution of important elements of social behavior, such

the cerebral cortex, as noted by Leisman, Braun-Ben-

as responding to direct eye contact (Rothkirch, Madi-

jamin, and Melillo (2014, p. 4), there are three loops that

pakkam, Rehn, & Sterzer, 2015) or the head position of

originate in the frontal lobes that are of particular im-

others (Gobbini, Gors, Halchenko, Hughes, & Cipollo,

portance to the behavioral issues and changes seen in

2013), have been demonstrated to occur outside the

psychotherapy, namely:

realm of explicit awareness. Such rapid behavioral re-

1.

The dorsolateral prefrontal circuit originating

sponses, if socially adaptive, would likely be quite ben-

in Brodmann’s areas 9 and 10, projecting to

eficial to the individual.

the head of the caudate, and thought to be involved in organizing behavioral responses and
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using verbal skills in problem-solving;
2.

Historically, the circuity of the basal ganglia and its

The lateral orbitofrontal circuit projecting to
the ventromedial caudate nucleus, playing a
major role in mediating empathetic and socially appropriate response; and

3.

The anterior cingulate circuit projecting to the
ventral striatum which appears to play an important role in motivated behavior, and it may
convey reinforcing stimuli to diffuse areas of
the basal ganglia and cortex via inputs through
the ventral tegmental areas and the substantia
nigra pars compacta.

links to the frontal cortex have been implicated in several psychiatric conditions, most notably obsessive–
compulsive disorder (Ring & Serra-Mestres, 2002),
wherein anxiety-provoking thoughts lead to compulsive behaviors performed to reduce (at least temporarily) the anxiety suffered by the individual, resulting in an
increase in the frequency of the compulsive behavior
due to negative reinforcement. Specific phobias may
be maintained by a similar operant conditioning mechanism. Anxiety produced by thoughts of the feared object can be reduced by avoiding the feared object or
stimuli with which it is associated (Mowrer, 1947).

These findings regarding the neurobiology of operant conditioning being rooted heavily in the basal
ganglia are of great importance to the psychotherapist.

While we may think of the basal ganglia as being
dysfunctional in these conditions, it is nevertheless
functioning in a way that makes a great deal of sense
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in relation to operant conditioning: behavior that has

ing why they are now bearing the brunt of the flaws

been and is being reinforced, either through positive

and faults of the previous partner. Overcoming this

or negative reinforcement, is subsequently going to

pattern of responding may be quite difficult, even if the

increase in frequency. With this principle in mind, we

woman understands, at an explicit cognitive level, that

must also acknowledge that many of the issues that

This is not my ex-husband and He’s just trying to talk,

bring people into psychotherapy are well-established,

he’s not wanting to start an argument.

deeply rooted (in the neurological as well as the psychological and behavioral uses of the phrase) patterns
periods of time. If, for many years, two people in a rela-

RESISTANCE: RELAPSE, RELEARNING, AND THE
FRONTAL LOBES

tionship have engaged in arguably dysfunctional ways

The development of new and more adaptive cog-

of communicating with one another (blaming, passive

nitive, emotional, and behavioral responses will take

aggressive speech and actions, yelling, abusive lan-

varying degrees of time, depending on the amount of

guage, etc.), it would come as no surprise that if that

reinforcement the behavior has received, for how long,

particular relationship came to an end that one or both

and in what contexts. It’s a bit like learning to drive in

of the individuals would carry these behaviors into

one car and driving that car for a decade or more, only

new relationships, possibly producing the same types

to switch to another car and finding yourself reaching

of problems they experienced in the old relationship.

for a control that is either in another location or com-

The reason that the dysfunctional patterns emerged

pletely absent in the new automobile. You know at an

and continued for as long as they did may have been

explicit level of awareness that it isn’t there, but when

because they served some sort of immediate function

you’re not paying attention it feels as though you can’t

and produced some manner of desired result for one

help but reach for it. Your body “knows” it ought to be

or both parties; in other words, the behaviors were op-

there, and your bodily responses may be quite at odds

erantly reinforced, either through gaining something

to what you know verbally. Learning to feel comfort-

(positive reinforcement) or avoiding something (neg-

able in the new vehicle will take place gradually, and

ative reinforcement). Let’s say that in the past a wom-

at the beginning of the process will require more effort

an’s husband began every confrontational interaction

and attention. It is not so much a matter of unlearning

with the phrase, We need to talk. Over time, the wife

the old behaviors as of modifying existing behaviors

would develop a defensive bodily posture, vocal tone,

and placing new patterns of responding atop the old

and facial expression whenever that phrase was ut-

ways of responding, modifying some existing path-

tered by the husband. If the couple divorced and then

ways and establishing others. Even as new behavioral

the woman began dating someone else and that new

and emotional ways of responding are laid down in the

partner began a discussion with We need to talk, the

nervous system (and the repertoire of the individual),

response from the woman would likely be defensive,

there will be times when the old patterns re-emerge

although in this new situation perhaps not deservedly

and wreak havoc on the perceived progress that the

so. The new person in the relationship with the woman

client has made. Maroda (1998), when confronted with

may be upset at such defensiveness, not understand-

the question as to whether psychotherapy will be a

that have been reinforced repeatedly over extended

The Neuropsychotherapist
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cure for whatever issue is being addressed, comments

participants committing significantly more errors when

that she tells clients “that no matter how much better

they are required to follow rule-guided responses and

they get, under duress, the old fears, bad habits, and

override emotionally evoked responses (Volman, Roe-

negative attitudes will return” (p. 39). The neurologi-

lofs, Koch, Verhagen, & Toni, 2011).

cal explanation for this may be due to the degree of
involvement of the frontal lobes and executive control
this portion of the brain must exert upon other underlying structures during the learning process, especially in
its nascent stages. As was mentioned above, the basal
ganglia circuits that are potentially responsible for the
acquisition of many socially relevant behaviors receive
input from all regions of the cortex, most notably from
different regions of the prefrontal cortex, and these regions may be most critical for preventing resistance
and explaining why it occurs.

Damage to the orbital frontal cortex (OFC) in human patients has long been implicated in emotional
disinhibition since the case of Phineas Gage (Finger,
1994). The role of the OFC in inhibition has gained
prominence more recently as a result of research on
the neural correlates of social and emotional processing (Hooker & Knight, 2006), with evidence suggesting
that the lateral OFC “facilitates successful goal-oriented behavior by inhibiting the influence of emotional
information in the context of physical sensation, selective attention, emotion regulation, judgement and

Heterogeneously speaking, the prefrontal cortex is

decision-making, and social relationships” (Hooker &

involved in working memory (keeping things in mind

Knight, 2006, p. 307). While experimental procedures

while they are being “worked on”), planning, under-

that inhibit the functioning of the frontal cortex (chem-

standing language, and generally adapting behavior to

ical or electrical inactivation, ablation, etc.) are unlikely

both the environment and the consequences of the per-

to occur in the normal course of daily events, the main

ceived future (Fuster, 2015). Historically, the prefrontal

culprit that humans encounter out and about in the

cortex has also been characterized by its capacity to

real world—and quite often when dealing with other

adaptively inhibit emotional and habitual responses

humans in social contexts—appears to be stress (Arn-

(Finger, 1994). This too is an important element to note

sten, 2009), with even mild amounts of acute stress

when addressing change, resistance, and relapse in

potentially undermining the executive functioning and

psychotherapy. Damage or inhibition of one or more

inhibitory control of the frontal lobes (Arnsten, Mazure,

of the subregions of the frontal lobes will frequently

& Sinha, 2012). The frontal lobes, via the various sub-

disinhibit a more emotional or habitual response from

regions, assist in directing the basal ganglia to select

the individual. When the dorsolateral prefrontal cortex

and establish new associations and patterns of adap-

is experimentally inhibited via transcranial magnetic

tive responding. When the prefrontal cortex is inhibited,

stimulation, language comprehension is significantly

more habitual verbal and emotional responses come

diminished, yet the ability to perform a language pro-

to the fore. Encountering stress is inevitable in our day-

duction task involving naming (arguably a well-learned

to-day lives, and it appears that stress can be a potent

and automatic capacity) is improved (Klaus & Schutter,

natural inhibitor to the functioning of the prefrontal

2018). Induced inhibition of the anterior prefrontal cor-

cortex, with relapse and what may appear to be resis-

tex by this method results in more activity in the amyg-

tance to change likely emerging at these times.

dala (via the removal of inhibition) and also results in
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The last two decades of neuroscientific research

NEURO-EDUCATION AS EXPLANATION,
NOT EXCUSE

have revealed the mammalian brain to be a remark-

Attempting to approach this issue from a brain-cen-

organization, and provided physiological support and

tered perspective is not in any way meant to diminish

an anatomical basis for what psychotherapists have

the significance of the client’s subjective experience of

long known—that the process of psychotherapy can

difficulty in implementing and consistently maintaining

produce lasting change. Neuroscientific research has

behavioral, emotional, and cognitive change through

also revealed the brain to be a multilayered and argu-

psychotherapy. Instead, elaborating and clarifying this

ably multidimensional organ with systems that, while

neurocognitive approach to the client is meant to nor-

interconnected, appear to serve distinct functions and

malize the experience of this phenomenon as well as

learn at different rates. The highest neural structures

highlight that the challenges of altering long-standing

responsible for human forethought, cognition, and

patterns of behavior are to be expected with a nervous

planning are built atop other structures whose primary

system that safeguards what has been found to be

function is rooted in the capacity to keep the organism

most useful and adaptive for so long. This is the way

alive and safe in the here and now (rather than in some

the human nervous system functions: it holds on to

abstract future time and context). It is largely inevitable

what has worked and what has allowed the organism

that conflict would arise between these different sys-

to remain adaptive in its environment.

tems with their disparate purposes, especially at times

ably plastic organ, capable of astonishing feats of re-
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when the individual feels stressed and overwhelmed attentionally and/or emotionally. Providing information as to
reasons for these conflicting emotions could make an immense difference in helping the client weather the behaviors that may emerge, the emotional responses they produce, and the setbacks they may incur, allowing clients to
be more patient and gentler with themselves during the process of psychotherapeutic change. Ginot (2015) nicely
summarizes the usefulness of such neurocognitive insight, which provides a clear mechanism behind the patterns
that the client and the therapist may observe:
Often, becoming aware of how various parts of our mind work together—how we automatically resort to defensive and self-protective behaviors, how we do not learn from our current situation and still cling to old patterns,
how susceptible we are to negative affective states and their attack on our sense of self—is the most important
part of making the unconscious conscious. (p. 134)

Derrick L. Hassert, PhD, LMHC, LCPC, is trained in behavior analysis and
therapy through the Rehabilitation Institute of Southern Illinois University
and a certificate of specialization in psychoanalytic psychotherapy from the
Institute for Advanced Psychological Studies. He has a PhD in psychology with
a focus on cognitive neuroscience and a second MA in clinical psychology –
together this foundation constitutes what is often called neuropsychotherapy
or neurocounseling (how psychotherapy changes the brain and promotes
more adaptive functioning).

Finger, S. (1994). Origins of neuroscience. New York,
NY: Oxford University Press.
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PA R T 1

INTRODUCTION
Throughout life, and to an extraordinary degree in
young people, the brain develops differently based on
opportunities to engage actively and safely with rich
and meaningful environments, social relationships,
and ideas.1–3 The brain’s plasticity, the very adaptability
that allows us to adjust to the demands of our
environments, therefore presents a critical opportunity
and responsibility for education.
Brain science usually does not translate directly
into educational policy or practice. But educational
policies and practices that are consistent with
how the brain develops are more likely to promote
learning and development than those that undermine
or are inconsistent with brain science.4 In addition,
an appreciation of how brain development varies
across individuals and accommodates environmental
demands can give educators insights into the types
of supports and interventions that might prove most
helpful for different children.5–8
This brief explains the science behind how the brain
develops, how that development relates to learning, and
the settings and contexts that are conducive to learning
and development. It explains how brain development
requires social relationships, emotional experiences,
and cognitive opportunities. And, it draws from this
evidence to suggest basic principles for educational
policymakers and practitioners.
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BRAIN DEVELOPMENT
SUPPORTS LEARNING, AND VICE
VERSA.
Brain development after birth does not just
involve the brain getting bigger or stronger or
increasing its number of connections.9 Instead,
brain development mainly involves the generation,
pruning, and reorganization of neural connections
to form brain networks that reflect a person’s
experiences and help him or her adapt to the world
in which they live.10,11 As a person engages with
situations, problems, ideas, and social relationships,
these experiences influence patterns of brain
structure and function that undergird a person’s
changing skills and inclinations over time.
The developmental sculpting of the brain’s
networks through learning is akin to the process of
growing a botanical garden. When given adequate
opportunity, plants naturally grow through various
developmentally appropriate phases, such as seed
germination and cycles of budding and flowering.
However, the particular characteristics of a garden
reflect the age and types of the plants and a
combination of geography, climate, soil quality,
care, cultural context (such as preferences for rock
gardens versus wildflowers), and the gardener’s
own choices. The garden is also affected by how
it is laid out and used (for example, for picnicking
under shade trees, growing vegetables, strolling
along paths, or playing active sports). In this way, the
local conditions, the gardener’s skills and taste, the
patterns of use, and time all shape the garden and
affect its future growth and health.

gardening, and use, a person’s brain develops
differently

depending

on

age,

predispositions,

priorities, experiences, and environment. When given
adequate opportunity, support, and encouragement,
children naturally think, feel emotions, and engage
with their social and physical worlds. And these
patterns of thoughts, feelings, and engagement
organize brain development over time and in agespecific ways, influencing growth, intelligence, and
health into the future.

GENES AND EPIGENETICS:
AN EMOTIONALLY SAFE,
COGNITIVELY STIMULATING
ENVIRONMENT CONTRIBUTES TO
BRAIN DEVELOPMENT.
In 1990, a major multinational scientific project
was launched to document the full genetic makeup
of humans. The Human Genome Project12 resulted
in a startling discovery: humans have far fewer
genes than had been predicted,13 and fewer than
many simpler organisms, including many plants.
How could the most intelligent and flexible creatures
on the planet have so few uniquely human genes
with which to specify abilities? The answer speaks
squarely to the purpose of culture, childrearing, and
education: our amazing intellectual potential appears
to derive partly from the evolutionary loss of genetic
information.14,15 Our genes appear to underspecify
our development, and that information deficit makes
possible (and in fact necessary) our unparalleled
proclivity for socially mediated learning.16–18 For our
genes to grow a fully functioning human, we must
have adequate opportunity to interact with others

Just as a garden grows differently in different

and to learn. This learning extends across the

climates and with different plants, styles of

settings a person lives in: family, community, and

Volume 7 Issue 1

-019

school.

these forces trigger and organize brain development

While the components of the genetic code could
be likened to a gardener’s seeds and instruction
manual, the epigenetic forces—the environmental
forces from “above the genome”—provide the
supports and triggers that open and close various
pages of the manual, and even reorder, copy, and
delete pages, telling the gardener whether, when,
where, and how to plant various seeds given
dynamic environmental conditions, and how to care

and, therefore, a person’s readiness and capacities
to learn. Though healthy human environments can
vary greatly in their specific characteristics and
cultural features, when a person’s world is seriously
impoverished in any of these dimensions, brain
development and the learning that depends on it
are compromised.3,19–21 When a person’s world is
enriched in these dimensions, brain development is
facilitated and learning is enabled.22–25

for, arrange, prune, and fertilize plants at different

Except in the rare case of severe, life-threatening

stages, in accordance with the changing weather

genetic disorders, all children have the genes

conditions and the desired uses and appearance of

essential for brain development and the propensity

the garden.

to learn. However, genes are not sufficient to

Epigenetic forces are like the climate, the weather,
and the gardener’s actions. They are aspects of the
person’s social, emotional, cognitive, physical, and
physiological contexts—the engaging and rigorous
intellectual opportunities, warm and rich social
relationships, and healthy physical and emotional
environments in which a person lives. Together,

build a person, and the genome itself is dynamic,
changing in response to environmental cues.26
Continual,

age-appropriate,

and

individualized

contextual support provides the epigenetic forces
that turn genes on and off, copy and arrange
them, so that growth, development, thinking, and
learning can occur.27–29 Overall, though differences
in individuals’ intelligence are somewhat heritable
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in optimal learning environments,30 in sub-optimal

increase.36 Over the course of these minutes, both

environments, measures of environmental quality

the parent and the baby undergo physiological

and learning opportunities overwhelmingly swamp

changes that influence not only immune functioning

Following the

and digestion, but also brain structure, especially in

garden analogy, individuals may inherit “seeds” for

regions associated with learning and memory, and in

various kinds of plants, but it is the gardening and

the adult, with executive functioning, which supports

environmental conditions that determine which

self-regulation

seeds will grow, thrive, and thereby reveal their

Exposure to these socially triggered hormones

potential. Importantly, across the lifespan, targeted

opens a window of plasticity in the parent’s brain

interventions and supports of the sorts that can be

development,38 and signals the infant’s brain to

provided by schools and community organizations

grow.39–41

the predictive power of genes.

31

have been shown to improve neural and cognitive
functioning and health, with long-term benefits for
individuals.

21,23,32–35

and

goal-directed

behavior.37

As the above example demonstrates, individuals
co-regulate each other’s physiology,42–45 which
means that the quality of a person’s relationships
and social interactions shapes their development

THE QUALITY OF A PERSON’S
RELATIONSHIPS AND SOCIAL
INTERACTIONS SHAPES THEIR
DEVELOPMENT AND HEALTH,
BOTH OF THE BODY AND OF THE
BRAIN.
Think of a hysterical baby up past bedtime, whose

and health, both of the body and of the brain.37,46–49
For example, infants’ prenatal brain development is
impacted by maternal stress, which is in turn related
to toddler behavior, and child temperament and
learning.50–52
The brains of children and adolescents who
experience

persistent

adversity

respond

by

distraught parent lifts and hugs her, shushes, lays

strengthening circuits that promote aggressive and

the little one’s head where she can hear the parent’s

anxious tendencies at the expense of circuits for

heartbeat, and sings her to sleep. In the minutes

cognition, reasoning, and memory.53,54 The hormonal

that follow, both the baby’s and the parent’s blood

signaling molecules responsible for these shifts

pressure lower, stress hormones normalize, and

in neural development are toxic in large amounts,

hormones involved in bonding and social affiliation

making individuals more likely to develop health
problems, including mental health disorders such as

The brain development
that supports learning
depends on social
experience.

addiction, anxiety, and depression,55–59 and physical
health problems, such as heart disease, obesity, and
cancer.60,61 Connections between social and physical
maturation are also seen in less extreme conditions:
toddlers

with

poor

attachment

to

caregivers

undergo puberty earlier, as do pre-teen girls whose
46
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co-habiting parents are socially aggressive to each
other (for example, refusing to talk, threatening to
leave).62 Stress shortens the window of increased
neural plasticity and growth in adolescence,63
and predicts earlier sexual maturity and worse
psychosocial outcomes,64 with implications for risky
decisions that influence educational outcomes.65,66
As

these

examples

illustrate,

INFANCY: Newborn’s brains are highly immature
and malleable. They require extensive human
interaction to develop. Infants come into the
world with a set of neural reflexes that serve as
primitive entry-points for regulating themselves in
their environment (such as breathing, eating, and

brain

maintaining a steady body temperature) and for

functioning that supports learning depends on

interacting with physical objects and other people (for

social experience. The way individuals experience

example, through looking and eye contact, listening,

relationships in the home, community, school, and

grasping,

workplace influences their biological development,

In engaging with their caregivers, infants notice

Even in adults,

patterns of actions, language use, and emotional

close relationships are associated with hormone

expression that tune their brain development to the

co-regulation, with implications for cognition, sleep

features of their specific environment.

and hence how they live and think.

quality, and health.

70,71

67–69

the

conditions.

Though the brain is malleable

and changed by experience across the lifespan,
the most important periods are those in which the
brain is most actively changing: the prenatal period
through childhood, adolescence, the transition to
parenthood, and old age

mirroring,

vocalizing,

and

cuddling).

Given their stage of brain development, infants
thrive with stable routines, including living routines
like feeding, bathing, and sleeping, and cultural
routines like simple songs and interactive games.
Infants need stable relationships with emotionally
healthy, attentive caregivers; adequate nutrition and

The development of the brain and the development
of thinking run in parallel; each enables the other.
Examining brain development at different stages
provides insights into developmentally appropriate
learning at each stage and the necessary supportive

physical care; and plentiful exposure to language.
Healthy early care environments feature small
ratios of children to adults so that interpersonal
interactions are maximized. These interactions
offer physical comfort and affectionate holding
and hugging to support attachment and a sense

Sensitive periods in brain
development align with

of safety, as well as regular communication and
responsive, back-and-forth interactions to support
infants’ development of language and sense-making
in the relationships and settings they encounter. In

opportunities for learning

addition to warm, sensitive relationships, these

and needed supports.

sleep, and physical activities, such as sitting, rolling,

settings also offer regular feeding and good nutrition,
crawling, and walking with adult oversight.72-74
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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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EARLY CHILDHOOD: In early childhood, the

encourage children to play and work together (for

brain regions that control sensory, motor, language,

example, learning group games or setting up and

spatial, and visual functions are maturing.

cleaning up at snack time), as well as to pursue their

75–77

This brain development coincides with children
learning to coordinate their reflexes to form goaldirected actions, such as toddlers coordinating
their gesturing and vocalizing to communicate with
caregivers, or coordinating their posture, movement,
and attention to learn to run, ride a wheeled toy, or
read a book with an older person. In order to attain
physical milestones, like walking and toileting, and
social milestones, like talking and sharing joint
attention, young children need predictably calm
interactions with responsive and loving caregivers,78
and safe opportunities to explore and to share what
they notice.

individual interests.
Productive early childhood education settings
provide regular routines—such as circle time, snack
time, storybook time, inside and outside play time—
that provide a balance of activities and learning
opportunities. Songs, stories, and conversations in
these settings model and support the development
of language; music, dance, and games develop
movement and a sense of timing and sequence;
drawing,

painting,

playing,

and

building

with

manipulatives develop small motor and handeye coordination. All of these activities, along with
affirmative and supportive interactions, build the

Young children are interested in learning with

brain’s architecture in important ways and help

others about the world—real and imaginary. With

students become ready for more symbolic learning

conversations and other interactions, imitation,

that they can link to these concrete experiences.83,85

exploration, and self-paced practice, children build
simple understandings of sights, sounds, and object
properties, as well as of social rituals, language,
emotions, and stories.79 Through active play and
participation in daily activities, they notice patterns
of cause and effect, gain agency and a sense of self,
and begin to figure out how the world works.80 They
learn to act alone and with others’ help to satisfy
their curiosities and achieve their goals.81,82

MIDDLE-LATE
cognitive,

and

CHILDHOOD:
social

The

achievements

physical,
of

early

childhood form the foundation for concepts and
skills that emerge when children begin to more
formally represent their knowledge of the physical,
cognitive, social, and emotional world and self. As
children become able to think about what they and
others are coming to understand, know, feel, and
do, the association and planning areas of the brain

Much of young children’s learning happens

involved in the integration of information gathered

Productive early childhood education

from different senses and sources are maturing.

settings offer rich environments with materials to

Children’s learning involves gradually internalizing

manipulate—for example, a sand table, water table,

and reproducing the patterns, procedures, and

blocks, playhouse area, art supplies, musical toys—

beliefs they are exposed to at school, at home, and

and regular opportunities to investigate, move, and

in the community. This exposure happens through

play with these materials. Adults in these settings

social relationships, emotional experiences, and

through play.

83,84
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stories; opportunities for mathematical, spatial, and

abstract thinking; support productive collaboration

scientific reasoning; and opportunities to formalize

with other children in undertaking these and other

ideas through spoken and written language and the

efforts; teach social and emotional skills such as

arts.

awareness of and productive ways of articulating

Structured opportunities to teach and learn
from others; to explore, discover, and invent; and
to test out the predictive power of their reasoning
and calculations, help children construct a sense

and managing feelings, while developing empathy
and

positive

inter-personal

relationships;

and

communicate ideas in multiple artistic, linguistic,
and mathematical formats.89,90

of scholarly and personal agency. Developing

EARLY-MIDDLE ADOLESCENCE: Adolescence

capacities for managing goals, strategies, peer

is the most dramatic period of brain development

relationships,

by

after infancy. It is a fundamental period of

formal social activities like participating in sports

environmentally (epigenetically) triggered social,

teams and music ensembles, and also by informal

emotional, and cognitive growth and plasticity,91–94

opportunities for self-direction alone and in social

as well as of vulnerability to mental illnesses such as

settings, such as recess, free time, and helping out

depression and anxiety.95 In the brain, maturation

with household chores.`

of the amygdala and reward-related structures leads

and

feelings

are

supported

Supportive learning environments in middle
childhood offer opportunities to engage in inquiries
and projects that allow children to set goals, seek
answers, evaluate evidence, and draw conclusions;
continue to engage in concrete experiences of
the world on which they can begin to build more

to heightened sensitivity to social cues, such as eye
gaze and presence of peers, as well as to social
hierarchy, reputation, and physical appearance.96 The
frontal lobes, involved in planning, decision-making,
executive functioning, and higher order thinking,
begin a protracted period of intense development
(lasting into the mid-twenties) that increases the
strength of connections to the amygdala and other

Productive early childhood
settings provide routines
and activities, along with
affirmative and supportive
interactions, that build
the brain’s architecture in
important ways.

neural regions involved in emotional reactivity, social
sensitivity and reward. This brain development is
associated with risk taking and emotion swings,97
but also enables new and initially fragile capacities
for emotional regulation, long-term planning, and
abstract thinking.98
Puberty-related hormonal changes launch a
period of neural plasticity that also makes the
brain more vulnerable to the effects of stress,
social rejection, and sleep deprivation.99 These
pubertal hormone surges influence brain and bodily

Volume 7 Issue 1

-025

maturation, friendships, and romantic attraction,100
and shift sleep patterns to later and longer.

101

Adolescents’ optimal development is enabled
by

deeply

exploring

and

expanding

personal

interests and technical skills through high-quality
coursework, arts, sports, and other activities.
Effective activities are designed to help adolescents
build constructive, prosocial connections through
community involvement, perspective-taking, and

LATE

ADOLESCENCE-EARLY

ADULTHOOD:

While in early adolescence the number of neural
connections

increases,

the

brain

prunes

the

connections that are not being used during late
adolescence,103 increasing the brain’s efficiency.
Which connections remain is determined by a
person’s thought patterns and engagement with
their environment, including by education-related
opportunities and social relationships.

meaning-making. Adolescents’ efficacy, agency,

Increases in neural “cross-talk” between regions

and sense of purpose thrive with safe, supported

further apart in the brain, especially those involved in

opportunities to explore possible social identities,

higher-level cognition and cultural values, emotions,

tastes, interests, beliefs, and values; and to invest in

and beliefs,104 occur as short-distance connectivity

tight relationships with family, peers, and trustworthy

decreases.105

adults like teachers, mentors, spiritual leaders,

as opposed to within, brain regions during this

and coaches. Adequate physical activity, social

developmental period106 supports late adolescents’

connection, nutrition, and sleep are particularly

blossoming abilities to reason, infer, and reflect,

important in adolescence, as these buffer the effects

through making connections and meaning of their

of stress on the brain and improve well-being,

skills, knowledge, and experiences. Opportunities to

emotion regulation, cognition, and decision-making.

engage deeply with scholarly ideas, to apply their

Supportive educational settings for adolescents
ensure that they continue to have strong relationships
with adults who know them well–often through
school advisory systems or teaching teams that can
personalize instruction and supports for students in
and out of school. Such settings engage students

Tighter

communication

across,

emerging skills to real-world problems, and to build
strong, appropriate peer and adult relationships
are crucial for identity development and for making
decisions about committed relationships, lifestyle,
and careers.
Productive

educational

settings

in

late

in investigations that allow them to develop critical

adolescence and early adulthood continue to provide

thinking and problem-solving skills, to debate ideas

opportunities for young people to be well known by

and reflect on what they are learning, to attempt

adults with whom they have strong relationships—

ambitious projects that interest them, and to receive

advisors, mentors, and teachers—and to examine

feedback they can act on to improve their work.

ideas from many perspectives, using symbolic

These opportunities help them develop a sense of

thinking, logic, and metaphor, as well as other tools,

agency, curiosity, habits for reflecting on their own

to deeply explore meaning. Students should have

thinking, and a growth mindset and self-regulation

opportunities to investigate and apply their learning

to support their ongoing learning.

in real-world contexts through projects, internships,

89,102
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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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externships, and exhibitions, with constructive

in concrete experience; observing and reflecting,

feedback that allows them to develop ever more

often in discussion with peers; forming insights

disciplined thinking and to tackle ever more

and generalizations; and testing implications of

advanced problems. They should also have many

new concepts in new situations.122 In line with these

opportunities to follow their interests and passions in

insights, effective professional development for

choosing topics and approaches, reflecting on their

teachers—that is, learning that changes teaching

own strategies so they can guide their own learning

practices and student learning—engages teachers in

over time. And they should be able to engage in

active learning related to the content and students

personally enjoyable forms of physical activity that

they teach; supports collaboration with colleagues,

they can undertake on their own as well as in groups,

typically in job-embedded contexts; uses models and

and continue throughout life, beyond the education

modeling of effective practice; provides coaching

environment.

and expert support; and offers opportunities for

107

MIDDLE-LATER ADULTHOOD: Though the brain

feedback and reflection.123

is considered to have reached maturity by middle

Evidence also shows that teachers’ own social-

adulthood, the adult brain undergoes age-related

emotional skills and wellness can be enhanced by

changes that reflect environmental, social, and

training in mindfulness—which develops a calm

educational factors.

2,108

New neurons continue to

attentiveness

and

awareness

of

experiences,

form in the brain during adulthood in response to new

often through regulation of breathing and physical

but this growth can be inhibited by

stance, as well as through visualization. Studies

experiences,

109–111

or dietary

find that such training reduces teachers’ stress and

Physical and mental activity, as

emotional distress, helps them regulate emotions,

well as social relationships, support adults’ brain

and develops greater social-emotional competence,

functioning and help buffer against potential age-

self-efficacy and well-being, so that they can provide

Consistent with the

more effective emotional support for students.124–127

stress,

112,113

chronic sleep disruption,

deficiencies.

116,117

related cognitive declines.

118,119

114,115

biological evidence that relationships impact brain
development and learning, increasing evidence
points to the importance of teachers’ mental
health and social-emotional skills for students’

All of the citations for this report are available online
at http://as.pn/braindevtfootnotes

success.120,121
Productive educational opportunities for adults
build on what we know about adult learning: they
connect to learners’ goals and provide them with
new experiences that encompass problem-solving in
real-life contexts. Adults typically move through four
stages in the experiential learning cycle: engaging
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and energizing communities to re-envision what constitutes success in our schools. Scientific evidence
demonstrates that social, emotional, and academic development are interconnected in the learning process.
The Commission is drawing from research and promising practices to explore how to make all these dimensions
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happens.
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AD DI CT IO N
JOHN FALCON

O

ver the decades there have been many attempts to find “the cure” for
addiction. It really depends on how you define “cure”. Many people stop
their compulsive addictive behavior and never go back, changing their lives
forever. Others have long periods of relapse and recovery. In either case, even if
the person stops using completely, there is often an enduring struggle to remain
sober and clean or to stop the compulsive behaviors. Because of their biological/
psychological make-up and personal history, many people need to take greater
care to avoid relapsing. Because it is a lifetime journey, they are never “cured”,
but they can develop This process is a day-at-a-time approach, and recovery can
be achieved: millions of people around the world are living that mindset today.
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There has been extensive research to understand addiction, to explore where it comes
from, and to learn how to manage it. We will look at how society views addiction and how
that view is limited in the face of neuroscience. We will also consider the question as to
whether addiction is a brain disorder/syndrome or a matter of choice, and finally, we will
look at treatment and the variety of approaches used to achieve long-term recovery.
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SUBSTANCE USE

in which there is a substantial loss of self-control,

Definitions of substance use disorders and

desire to stop taking the drug. In the DSM-5, the

addiction have changed substantially over the years.

term is synonymous with the classification of severe

We have gone from addiction to dependency and

substance use disorder (American Psychiatric

now substance use/addiction. The term substance

Association, 2013).

as indicated by compulsive drug taking despite the

use disorder was introduced by the American
Psychiatric Association (APA) in the fifth edition

SOCIETAL VIEW

of the Diagnostic and Statistical Manual of Mental
Disorders (DSM-5), and refers to the recurrent use
of alcohol or other drugs that causes clinically and
functionally significant impairment, such as health
problems, disability, and failure to meet major
responsibilities at work, school, or home (American
Psychiatric Association, 2013). Depending on the
severity, the disorder is classified as mild, moderate,
or severe. This terminology can be confusing, and
affects how we view individuals and how we treat
them. The term addiction is used to indicate the most
severe, chronic stage of substance use disorder,

The prevention and treatment of substance use
disorders has been a challenge for society, which
includes communities, families, and the workplace.
Why don’t substance users seek treatment? Research
shows that shame and stigma are the number one
reasons. Studies of public opinion from around the
world have found that the stigma attached to people
with substance use disorders appears to be more
severe and persistent compared to other mental
illnesses, and people reported having greater fear for
and more negative attitudes toward substance use
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problems compared to other stigmatized conditions
such as depression, schizophrenia, or homelessness
(Room, 2005).

the scientific evidence of the brain syndrome.
Substance use disorder has been segregated
from the rest of health care and as a result is treated

Society tends not to see substance use and loss

very differently from other chronic conditions such

of control as a brain condition or syndrome, but

as anxiety or depression. Biological markers of

rather an act of choice and voluntary. Australia, for

disease states need to be considered. In the disease/

example, has a history of attributing weakness to

condition model, there is an organ, which in substance

people with substance use and mental health issues.

use is the midbrain; the defect is the cause (e.g.,

This attitude needs to change to reduce the shame

genetics, trauma, mental health issues, stress); and

and stigma so that people who need treatment will

then there are the symptoms such as loss of control,

seek it. Looking at substance use as a brain disorder

“bad behavior”, criminality, and so forth (McCauley,

can increase the likelihood that people affected will

2009). From a physiological perspective, addiction

seek treatment and have better outcomes (Volkow,
2018; Volkow, Koob, & McLellan, 2016), which will
have a flow-on effect on society in general.

SUBSTANCE USE: THE LEVELS
What is substance use and its connection with
the brain? How do we assess people with substance
use disorders? What does that mean in terms of an
integrative treatment approach, and when we look at
craving management, how do we maintain recovery
in the face of the brain function and relapse cues?
We start with the idea that at some point
substance use is a brain condition. In the past two
decades, this view has increasingly been supported
by research. Yet, because many of the behaviors
that users display can be impulsive, compulsive, and
sometimes aberrant, some argue that substance
use is not tied to neurobiology, but is a behavior
of choice. This argument negates what happens
in the brain’s reward system, however; ingrained
attitudes that people’s actions are a product of selfdetermination and personal responsibility challenge

The Neuropsychotherapist

-034

to alcohol and other drugs (and compulsive/

How

neuroscience

research

offers

new

pathological behavior) is considered a brain disease

opportunities

whereby drug actions on brain circuitry result in

depends in part on an appreciation of the current

changes in the control of behavior (Tomberg, 2010).

definitions of substance use. A clear definition and

The cycle of addiction, as seen in severe use, is a

evidence supporting the research findings into

drug reinforcement circuit (reward and stress)

acquired disease of the brain are needed to avoid

that includes the extended amygdala (the central

misunderstandings. Clarity and understanding will

nucleus of the amygdala, the bed nucleus of the stria

help to reduce addiction and its damaging effects

terminalis, and the transition zone in the shell of

on individuals and society. If this is to happen,

the nucleus accumbens). A drug- and cue-induced

health professionals—and society—must consider

reinstatement (craving) neurocircuit is composed

an overarching approach and not a one-size-fits-all

of the prefrontal (anterior cingulate, prelimbic,

approach.

orbitofrontal) cortex and basolateral amygdala,
with a primary role hypothesized for the basolateral
amygdala in cue-induced craving (Galanter &
Kaskutas, 2008). A drug-seeking (compulsive) circuit
is composed of the nucleus accumbens (NAcc),
ventral pallidum, thalamus, and orbitofrontal cortex
(OFC), and is important to the craving mechanism.

for

prevention

and

treatment

The brain does not care what drug (alcohol,
tobacco, marijuana, or ice) or which compulsive
behavior

(gambling,

sex,

codependency,

video

gaming) is being used. The brain’s reward system
goes into action, and for some, it becomes a matter
of survival. Susceptibility to the drug or compulsive
behavior varies because for various reasons people

Thus, natural and artificial rewards (food,

differ in their vulnerability to it. Many genetic,

sex, drugs of abuse) have been shown to activate

environmental, developmental, and social factors

this dopaminergic pathway, also known as the

contribute to the determination of a person’s unique

mesolimbic dopamine pathway, causing an increase

susceptibility to using drugs in the first instance,

in dopamine levels within the NAcc. From an

sustaining drug use, and undergoing the progressive

evolutionary perspective, this brain reward circuit

changes in the brain that characterize addiction

has ensured survival by giving priority to essential

(Demers, Bogdan, & Agrawal, 2014; Volkow & Muenke,

actions such as reproduction (Tomberg, 2010). It

2012). When considering what level a substance

is the interaction with these survival mechanisms

user is at - mild, moderate, or severe - all these

that separates substance users who use for social

issues need to be considered in a comprehensive

and recreational reasons from people described

assessment. The proposed treatment also needs to

as addicted. There is a clear delineation of how

be integrative in its approach.

people use alcohol and drugs and the mechanism
by which various drugs alter the activity of this
neuroanatomical system. To illustrate the levels of
use, we need to understand the effects on the reward
system and the development of treatment.

The mild user (previously called the experimental
user) uses the drug with no significant ill effects
and with no marked withdrawal or tolerance. This
person can use alcohol and drugs and return to their
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normal life. The practice can be precarious, however,

concerned by their use but nevertheless develop

because even early, voluntary use can interact

binge and intoxication behaviors that activate the

with environmental and genetic factors and result

reward system, which increases dopamine release.

in addiction in some people, yet not in others. The

All these symptoms plus stigma can influence what

concept of behavioral addiction is still controversial.

they do next.

While some people exhibit manageable behavioral
self-regulation—even in the so-called behavioral
addictions like over-eating, pathologic gambling,
and video-gaming—in others these disorders often
manifest as compulsive behaviors with impaired
self-regulation (Volkow, Kloob, & McLellan, 2016).
Addiction used to be seen as a continuum of
use, or stages of use, but the theory no longer
has much value because not everyone who uses
experimentally becomes an addict. They may use
at a young age, perhaps out of curiosity or because
their friends are doing it and they feel pressured into
using. This is related to a lack of development in the
prefrontal cortex, which is responsible for decisionmaking and impulse control. Therefore, they may
move on to the next level for a variety of reasons:
because of the availability of drugs and alcohol
within the community, whether friends use drugs or
alcohol, the family environment (including physical
or emotional abuse, mental illness, or alcohol or
drug use in the house), or mental health conditions
such as depression, anxiety, or ADHD (The Recovery
Village, n.d.).

At this level (moderate use), users may not
consider what is happening in the brain, so
psychoeducation needs to be utilized to increase
their awareness. This process involves the same
molecular mechanisms that strengthen synaptic
connections during learning and memory formation.
During intoxication, drug-induced activation of the
brain’s reward regions is enhanced by conditioned
cues in areas of increased sensitization. During
withdrawal, the activation of brain regions involved
in emotions results in negative mood and enhanced
sensitivity to stress. During preoccupation, the
decreased function of the prefrontal cortex leads
to an inability to balance the strong desire for
the drug with the will to abstain, which triggers
relapse and reinitiates the cycle of addiction. The
compromised neurocircuitry reflects the disruption
of the dopamine and glutamate systems and the
stress-control systems of the brain that are affected
by corticotropin-releasing factor and dynorphin
(Volkow, Koob, & McLellan, 2016). When use is
increased and the reward system is activated, users
may pursue that reward with some negative effect.

The next level of substance use is the moderate

There may be some ambivalence in their thinking

level. Here we see people starting to have some social

that they can use like others and that there is no

and physiological issues because of their use. They

problem; stigma and shame may also be present.

may increase their use and use more regularly to

This is a fine edge for them and for treatment

medicate life issues. They may begin to avoid social

providers in helping them to participate in treatment.

commitments and school and work obligations.
They may experience withdrawal symptoms and
use to compensate stress and worry. They may be

The severe use level is characterized by an
increase in a psychological need to use. Tolerance
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develops in that they need more of the drug to get

use, and changes in the brain that characterize

the same high, or reward. In a person with addiction,

addiction. Other factors are genetics, family history,

the reward and motivational systems become

early exposure, high-risk environments, social

reoriented through conditioning to focus on the

stressors, easy access to drugs, and other mental

more potent release of dopamine produced by the

health issues. Many people at this level of severe use

drug and its cues. As a result, with severe use, the

frequently use more, and they may also attempt to

person no longer experiences that same degree of

quit, but physical tolerance and shame increase their

euphoria (tolerance). In addition to resetting the

vulnerability. Many users cannot face life without the

brain’s reward system, repeated exposure to the

drug and cannot control their use. They continue to

dopamine-enhancing effects of most drugs leads

harm themselves and many do not recognise they

to adaptations in the circuitry of the extended

have a problem. Their brain has been highjacked;

amygdala in the basal forebrain; these adaptations

their neurobiological changes are distinct and

result in increases in a person’s reactivity to stress

profound.

and lead to the emergence of negative emotions
(Davis, Walker, Miles, & Grillon, 2010; Jennings et
al., 2013). Many times, the use of drugs, as well as
drug seeking, become actions for survival. The user
doesn’t experience the same high, so they keep
using to get the same effect. This was once called
“chasing the dragon”.

The behaviors during the three stages of
addiction change as a person transitions from
drug experimentation to severe use/addiction as
a function of the progressive neuroadaptations
that occur in the brain. At this point using is not
a choice, and society needs to understand that
users are cellular-adapted, not bad people, and just

Some of the factors that contribute to severe use

saying “no” or “being responsible” when they use

are a person’s susceptibility to using drugs, sustained

is not that easy. These tips do not help them but
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further enhance their ambivalence about seeking

supported by neurobiological research. What this

help. When addressing severe use/addiction there

research shows is that onset occurs predominantly

are implications for treatment that need to be

during a risk period: adolescence. Adolescence is a

considered.

time when the still-developing brain is particularly
sensitive to the effects of drugs, a factor that

TREATMENT
Approaches to substance use disorder have been
controversial over the years because of the different
perspectives: is it a choice or is it a disease? Are
users in denial, or are they naturally ambivalent to
change due to what is happening to their brain? A
better understanding of the brain disease model of
addiction may help to moderate some of the moral
judgment attached to addictive behaviors and
foster more scientific and public health-oriented
approaches to prevention and treatment (The
Recovery Village, n.d.; Volkow, Koob, & McLellan,
2016).
To moderate the moral judgment of addiction,
a disease/condition/syndrome approach helps in
prevention and treatment. There are many evidencebased interventions aimed at prevention that are

contributes to adolescents’ greater vulnerability to
drug experimentation and addiction. The studies
show that children and adolescents with evidence
of structural or functional changes in frontal
cortical regions or with traits of novelty-seeking
or impulsivity are at greater risk for substance use
disorders (Castellanos-Ryan, Rubia, & Conrod, 2011;
Nees et al., 2012; Quinn & Harden, 2013).
This research can be used to describe earlywarning signs that would become useful to tailor
prevention

strategies

and

develop

treatment

programs. According to research related to the
brain

disease

model

of

addiction,

preventive

interventions should be designed to enhance social
skills and improve self-regulation. Bessel van der
Kolk, a clinician, researcher, and teacher in posttraumatic stress, coined the term “limbic therapy”
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(van der Kolk, 2014) for his approach to treatment.

neuroplasticity. Prolonged (self-)administration of

His work integrates developmental, neurobiological,

drugs induces gene expression, neurochemical,

psychodynamic, and interpersonal aspects of the

neurophysiological,

impact of trauma and its treatment, whereby the

many brain-cell populations. These region-specific

therapist needs to work with clients to regulate their

changes correlate with addiction, drug intake, and

emotional responses and their craving, utilizing

conditioned drug effects, such as cue- or stress-

limbic approaches, such as expressive therapies,

induced reinstatement of drug seeking (Korpi et al.,

mindfulness, and meditation.

2015).

Alongside of emotional regulation, we need to

Medication

can

and

also

structural

assist

changes

patients

in

with

consider behavioral therapy. The brain condition/

opioid-use disorder, and maintenance therapy with

disease model of addiction has also fostered the

agonists or partial agonists such as methadone

development of behavioral interventions to help

or buprenorphine can be essential in helping to

restore balance in brain circuitry affected by drugs

control symptoms of withdrawal and cravings

(Litten et al., 2015). Strategies to assist clients to

(Bell, 2014). Opioid antagonists such as extended-

avoid situations need to be part of the treatment to

release naltrexone may be used to prevent opioid

improve executive functioning and help them self-

intoxication (Sullivan et al., 2013). Naltrexone and

regulate and manage strong urges and craving.

acamprosate have been efficacious in the treatment

As well as behavioral approaches, clients can
help to prevent relapse while the brain is healing and
normal decision-making is restored through self-

of alcohol-use disorders, and other medications can
help in the recovery from nicotine addiction (Müller,
Geisel, Banas, & Heinz, 2014).

direction and self-discipline. This would take time

Alternatives to medication to prevent relapse and

and practice and would develop neuroplasticity in the

reduce vulnerability to craving can also be applied.

brain (adaptation, plasticity, learning, and memory).

If we apply the five theories of addiction, namely:

Research has shown that nerve cells in the brain are

the pathology of motivation and choice (Kalivas &

able to compensate for diseases like addiction and

Volkow, 2005); stress and allostasis (Koob & Le Moal,

adjust their activities in response to new situations

2001); the pathology of learning and memory (Everitt

or to changes in the environment. This is called

& Robbins, 2005, 2016; Hyman, 2005); incentive-
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sensitization of reward (Robinson & Berridge, 2001),

approach was developed by Julie Ross, a world

and genetic vulnerability (Schuckit, Li,

Cloninger,

leader in the use of nutritional therapy for the

& Deitrich, 1985), we can begin to address what

treatment of mood problems, eating disorders, and

alternative approaches can be applied alongside

addictions, and aims to restore neuron imbalances

medication treatments (McCauley, 2015).

due to addiction as well as moods (Ross, 2003). And

Taking motivation and choice first, we know that
drug taking can damage the OFC, causing the loss of
a crucial behavioral guidance system with the result
that responses are impulsive and inappropriate.
There are deficits in self-regulation, the inability to
properly assign value to rewards (such as money vs.

strategies for dealing with the glutamate (memory)
component of addiction include: being aware of
triggers, avoiding triggers as much as possible (e.g.,
avoiding old places, drug-using friends, etc.), selftalk in moments of craving, frequent monitoring, and
medication (McCauley, 2015).

drugs), and a tendency to choose small & immediate
rewards over larger but delayed rewards (McCauley,
2015). There are useful strategies to combat this
disruption to effective functions in the OFC, the
anterior cingulate cortex, and the prefrontal cortex—
that deal with failure of executive functioning due to
moderate and severe use. These include: medical/
craving/psychiatric

stabilization,

abstinence,

peer support (small, single-gender, long-term),
agency-building exercises, service work, working
with newcomers in 12-step support groups, and
purposeful, meaningful goals.
More holistic, psychosocial, and spiritual aspects
of the recovery process can be applied. For example,
amino-acid therapy for reward deficiency syndrome,
developed by Kenneth Blum and colleagues (Blum
et al., 2016), promoting pro-dopamine regulation to
induce dopamine homeostasis. Blum’s work includes
Molecular neurobiology of addiction recovery: The
12 steps program and fellowship (Blum et al., 2013).
Strategies for dealing with stress (the anti-reward
system), can also include natural amino acids such
as GABA (gamma-aminobutyric acid), serotonin,
glutamine, and 5-HTP (5-Hydroxytryptophan). This

CONCLUSION
When we can accept that moderate to severe use
is more than a behavioral disorder or choice, and see
it from a scientific perspective as a condition of the
brain, then the stigma and shame can be reduced.
Treatment needs to be integrative. This means
considering the genetics and family influences for
prevention strategies, the damage to the cortex, and
the imbalance of the midbrain’s neurochemistry.
Addiction is more than a behavioral disorder. It
involves behavioral changes and complications, and
cognitive and emotional changes; a comprehensive
approach needs to be applied to address relapse and
cravings. Utilizing alternative therapies can heal the
brain. Support groups like 12-step support groups
(Brande, 2018) can foster long-term recovery and
SMART Recovery (https://smartrecoveryaustralia.
com.au/) can support individuals in changing
thinking, beliefs, and behaviors toward recovery.
The good news is recovery is possible for
individuals, families and society. Changing our
attitudes and fine tuning our treatment to direct it
toward the brain, gives us hope.
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I

ntegrating awareness of the body within a talking-therapy context can
have a surprisingly powerful effect on changing our psychological
patterns. In practice, it’s a bit like bringing mindfulness into dialogue
with another person. But tuning into our bodies often begins with
noticing unpleasant, unwanted sensations. This is exactly why
I want to use an example from the therapy room, where
my client, Rosie, managed to become relaxed and
confident going into an operation that she’d been
terrified of. Navigating through and beyond our
physical experiences can enable us to shift
the tracks of our nervous systems and
transform experiences like anxiety.

Mind–body therapies have been
gaining increasing attention
in recent years (Scharff,
2017), with a growing
awareness of how
strongly linked

o u r
mental
and physical
well-being
are.
There are many studies
on the effects of practicing
mindfulness meditation (Sundquist,
Palmer, Johansson, & Sundquist, 2017),
acupuncture, doing yoga (Rankin-Box, 2015),
and breathing techniques (Alderman, 2016), which
show the links between these practices and reducing stress,
anxiety, and depression. There has been a great deal of research
into the brain–gut connection (Carabotti, Scirocco, Maselli, & Severi,
2015), revealing how much our guts influence our mental health
(Rieder, Wisniewski, Alderman, & Campbell, 2017). Advances in the
neuroscientific research on the brain and body in trauma also
abound, an excellent starting point for which is Bessel van der
Kolk’s book, The Body Keeps the Score (2014).

The Neuropsychotherapist

-044

like their body is trying to do at that moment. What

UNCOMFORTABLE
ENCOUNTERS

does it feel like the tension is for? Some people

In any kind of body-based therapy, when the
therapist talks with her clients, she is also listening
to what their body is saying: the way they hold
themselves, the places that seem tense, stuck, or
absent, how they become animated or worked up, or
collapse and shrink into the chair. At various points in
my conversations with my clients, I slow things down
and ask them to describe what they notice about their
experience, gradually including the physical level as
well as emotional and cognitive experience.

feel like they’re ready to spring, while others feel a
restless energy of needing to do something, but not
knowing what, and are trying to hold themselves
together. Others feel like they’re trying to defend
themselves against something, or that they’re trying
to hide or disappear. Still another pattern is to feel
disconnected from their body, becoming numb and
shut down. Getting to know these physical patterns
can help us change our psychological states, since
they are always linked.

Bodies can be uncomfortable things. When we

CHANGING THE VOLUME

start tuning in to them, shoulders have a habit of
feeling tense or weighed down, chests can feel tight

Near the start of one of our sessions, Rosie* told

or like an empty void, and bellies can seem to have

me that she was feeling strongly disconnected

minds of their own, becoming tensed and twisted, or

from her entire body, with a sense that there

like a heavy block. For some people, noticing their

were uncomfortable feelings in her belly that she

bodies means noticing a high level of activation that

didn’t want to feel. We had been talking about

they have built strategies around shutting out. What’s

an upcoming operation, which was triggering a lot

worse, paying attention to those sensations can

of anxiety for her; just thinking of the operation

intensify them. For some people, starting to actually

brought intense nausea, and then the feeling of

notice the tension in their belly or chest makes it feel

becoming absent from her body. She was filled

as though that tension is rising up to strangle them

with dread.

in the throat.

After telling me this, Rosie immediately

Focusing on these experiences can make people

added that she has felt like this every time she’s

feel uncomfortable and frustrated, and can bring a

been sick since a few years before, when she had

sense of shame or self-judgment. Stronger still, it

passed out when sick. She seemed gripped by

can make us panicked and overwhelmed. But there

this memory, her eyes widening and shoulders

is a lot to be gained from learning to dip into these

stiffening and hunching inwards as she related it.

uncomfortable sensations. Taking a slow, titrated

The memory seemed so integral to her current

approach, we can explore the sensations, learn

experience that I stayed with it long enough to find

about them and how they are connected to different

out what had been so frightening. Rosie explained

thoughts, emotions, and ideas about ourselves, and

how she had been taken to hospital after falling

learn how to move through them.

unconscious, and how she remembered feeling

As a way to engage further with this physical

completely powerless and weak there.

level, I encourage my clients to describe what it feels

Volume 7 Issue 1

Just relating the story strengthened my

-045

sense of her being frozen in fear, and so I brought

to feel warmer and more energized. Starting to

us back to the present moment, asking if there

smile, she said it felt calming.

was anywhere in her body now that felt a little bit
less disconnected, a little more accessible. I made
sure she knew that I wasn’t ignoring her feeling
of being absent and afraid, and that I was just
curious to see if we could shift the focus. I also
made sure that I stayed relaxed, with a lightness
to my voice, and that I didn’t react to her fear. I’ve
been with clients experiencing a lot of fear many
times, and I’m usually confident we’ll find a way
out.

A few minutes later, I asked Rosie to put her
hands wherever else it might feel good. She placed
them on her belly, which had felt so disturbing
before. Slowly, the warmth of her own hands
seemed to calm the uncomfortable feeling there,
and she related feeling more attached to her body
again. What could she sense when she was more
attached, I wondered, and she replied: “Joy!” I
gave Rosie time to explore this experience, which
is usually quite unfamiliar to her, encouraging her

Rosie realized after a few moments that her

to try to label the physical sensations that came

face and hands felt more accessible. They felt more

along with the joy. Both of us found ourselves

in control. I asked her to focus there, suggesting

laughing as she described feeling light and

that she even bring her hands to her face so that

physically able to act—the opposite of powerless!

they were together. She placed her hands over her
cheeks and eyes, and gradually they both began
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MOVEMENT AS RESOURCE

NERVOUS HABITS

Continuing to describe the sense of joy, Rosie

Many of our emotional response patterns are

mentioned that it felt like floating in water. Just

established early on in the unconscious brain area

saying this helped her relax even further. The

of the limbic system, particularly the amygdala, and

anxious alarm bells were now definitely off, which

the areas it is in close and complex connection to:

was excellent, but I sensed that it would be

the hypothalamus, the cingulate gyrus (emotion

useful for her to learn to shift again into a more

processing and communication), and the insula

active experience, since her original memory had

(connected to feeling internal sensations or “gut”

focused on feeling helpless. Just as an experiment,

feelings). The patterns established there determine

I suggested that she imagine swimming in that

how we react to conflict or experience emotions like

water. I invited her to make micro-movements

anger, sadness or shame, and these patterns are likely

(tiny movements that are barely visible) of that

to be exaggerated when we experience a traumatic

action, but mostly just to imagine it.

event.

A few minutes of this brought a sense of

These areas influence whether we react to

powerful joy and freedom in her entire body,

situations with calm resilience, or whether we easily

and she seemed to visibly glow. She talked about

slip into a state of alarm, anxiety, and panic. This

having loved swimming as a teenager, and how it

latter mode involves the unconscious areas triggering

had made her feel free. Not only had we journeyed

our fear and stress responses by stimulating the

out of a disconnected fear state into a relaxed

sympathetic nervous system (SNS) and the release

sense of power, but we had also broadened her

of adrenaline and cortisol, powering the fight–flight

self-image beyond identifying with that powerless

response. We could think of this tendency toward

moment, to remembering an earlier self who had

anxious hypervigilance as an over-activation of the

felt free and confident.

SNS.

After giving her some time to get used to that

Conversely, we might tend to react to stress

experience, I brought us back to paying attention

by shutting down and withdrawing, going into

to her belly and thinking about the operation,

a collapsed state of lethargy, numbness, and

and then back again to the swimming sensations.

depression. As well as fight/flight, we also have

We repeated this shift of focus between feeling

another fear response of freeze/flop, which tends

powerful and free, and thinking and talking about

to appear when we perceive we are helpless, or

the operation, and by the end of the session, the

when we have simply been overactivated or under

operation seemed something matter of fact to

stress for too long for our systems to handle. This

her. Instead of the looming event that brought a

has particularly powerful effects when it is during the

flood of anxiety, it had attained the character of

earliest years of life, due to failures in attunement in

one of those practical tasks you just have to get

our early attachment relationship (Gerhardt, 2005). If

done. As I found out the next time we met, Rosie

the hypervigilant mode feels like being stuck “on”, the

stayed calm right until the operation, and it went

freeze mode is like being stuck “off”, or a dominance

very smoothly.

of the parasympathetic nervous system (PSNS). For
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many people, a high level of activation has led them

control how we calm down again after a threatening

to develop strategies to effectively shut down the

situation, but they also regulate all our basic organ

distressing emotions they are feeling, but the high

functions, including the activity levels of the digestive

activation remains underneath, which body therapists

and immune systems, heart and breathing rate,

often refer to as feeling as though the accelerator

blood-vessel constriction, and muscle tension. This is

and brake pedal are both on at the same time (Levine,

why psychological imbalances are so often connected

2010).

with physical symptoms. When we have repeatedly

An extra step in this process is mapped out by
Stephen Porges (2011) in terms of polyvagal theory,
which suggests that our initial response to threat is
to orientate to other people. The PSNS is ruled by
the vagus nerve, which has many different branches.

reacted with defensive orientation and the fight/flight
response without being able to relax fully afterwards,
we can think of that nervous system activation as
being held as incomplete within our psychobiological
systems (Heller & LaPierre, 2012).

Porges argues that the upper part, the ventral portion,

Crucially, the patterns in our unconscious,

is activated when our social engagement systems

emotional brain also feed into our conscious, thinking

are online, as we look to those around us for help,

brain (Steimer, 2002). There is a huge amount of

support, or comfort. If this doesn’t work, or we’re in

feedback from the body to the brain, in which

immediate danger, then we revert to fight or flight. If

unconscious brain areas monitor sensory factors

that fails, then a lower branch of the PSNS, the dorsal

such as blood-vessel constriction, muscle tension,

portion, is activated, so that we disengage, collapse,

and joint position, informing our sense of well-being.

and freeze.

When the body is in alarm mode, you will feel uneasy,

In fact, our bodies are built to be continually
shifting between the SNS and PSNS. Not only do they

even if you can’t explain why, and you will think in
ways that are colored by those anxious or shut-down
feelings (Hull, 2002).
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grounding. Accessing a positive sensation can enable

REPROGRAMMING THE
SYSTEM

us to feel as if it surrounds or holds the difficult one,

Rosie’s session is a good example of how body
attention—or somatic mindfulness—can help us learn
to re-regulate our nervous systems, as is used in the
systems of somatic experiencing (Levine, 2010) and
neuro-affective therapy (Heller & LaPierre, 2012).
Rosie’s experience of fear put her into an extremely
passive experience; feeling frozen or immobilized
is often accompanied by feeling numb, or outside
of ourselves. Rosie managed to “thaw out” of that
state by noticing where she did have control. We
could think of this as re-activating the SNS. She then
progressed to becoming calmer and more relaxed,
indicating that we had accessed the type of PNS
activation that should happen after a frightening

helping it to subside. In terms of neuroscience, this
shift is regulated through oxytocin, which is released
when we feel loved and safe, and which reduces
the level of cortisol, the hormone activated by the
fear/stress systems. It also re-activates our social
engagement systems, creating feelings of connection
and belonging, and our prefrontal cortex, which can
quell the fear response. We can then contain the
emotions we feel, resiliently letting them roll through
us without being overwhelmed by them. By revisiting
the uncomfortable area and her thoughts and feelings
about the operation, we were able to make links
between her comfortable physical state and the
cognitive level.

experience is over. She was able to “dis-charge” the

CONCLUSION

old defensive response, so that she was no longer
reacting as if it was happening all over again.

Working with the body and somatic mindfulness

I played a part in this too, letting her know that

can help make deeply transformative changes, using

I heard and saw her. As Bessel van der Kolk (2014)

a bottom-up route to access patterns that are held at

explains, for our physiology to calm down, heal,

a mostly unconscious level in the emotional brain and

and grow, we need a visceral feeling of safety. He

nervous system. Some somatic therapists, including

describes the importance of attunement with others

myself, also use touch in this process, as another tool

for influencing those body–brain connections. Since I

for guiding attention and helping them shift states. It

was keen for Rosie to strengthen the feeling of being

can be immensely beneficial for clients to experience

able to act rather than powerless, I encouraged her

approaches that integrate this kind of learning with

to shift back into a more active (SNS) experience. Our

the exploration and insights of a more top-down,

brains are wired in complicated ways, and imagining

cognitive approach. That said, any body-oriented

movements

physical

approach, particularly when including touch, needs

sensations, making new patterns of neurons that fire

to be pursued with a degree of caution and a lot of

and then wire together.

training, especially when dealing with people who

can

actually

change

our

As Rosie’s experience of her body became more
positive, we repeatedly revisited the area that had
felt so disturbing at the start. This process of shifting
back and forth is known as pendulation, and relies
on having first established a sense of safety, or

are further along the spectrum of being numbed or
dissociated. For people who have very little contact
with or access to their body and its sensations, the
success in shutting down often masks a high level of
activation underneath. In these cases, the body must
be approached slowly and attentively because going

Volume 7 Issue 1
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too quickly can lead to a flood of sensations and a range of difficult emotions, which can be too much for
someone to deal with and can lead them to shut down further afterwards. There is much to gain from bringing
the body into the therapy room, but as with any kind of therapy, the pacing is important and requires a high
degree of sensitivity.

Sophia Davis has been working with people as a somatic coach in Berlin
for nearly a decade, integrating various mind–body approaches (www.
sophiadavis.de). Prior to that, she did a BA in neurobiology and psychology,
and a PhD in the history of science, both at Cambridge University in the United
Kingdom, where she’s originally from. Some of her writing on well-being has
been published on PsychCentral.

attachment, communication, and self-regulation.
New York, NY: W. W. Norton.
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Join the team from The Neuropsychotherapist on our
new podcast about the science of psychotherapy.
www.neuropsychotherapist.com/the-science-of-psychotherapy-podcast/
Topics on the science of psychotherapy and psychology hosted by the
editors of The Neuropsychotherapist magazine.
This
podcast
covers
the
neuroscience,
neurobiology,
biology,
sociology,
brain
science, and even the quantum
and
metaphysical
elements
that affect our mental wellbeing and identifies how an
understanding of these things
aids the psychotherapist and
psychologist. This podcast also
serves the readership of The
Neuropsychotherapist as we cover
the latest articles, news and
events we are publishing.

