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rain science may be all the rage among
psychotherapists, but that doesn't
mean most psychotherapists actually
know much about it. And yet, who
hasn't fallen prey to the seductions of
what might be called the new phrenol-

ogy-the assignment of emotional or rela-
tional problems in clients to particular brain
regions or functions, often with implausible, if
not laughable, results?

In the world .of pop neurosci-
ence, it all seems fairly simple. The
left hemisphere is rhe seat of logic
and analysis, and the right hemi-
sphere is where the brain stores
intuition and artistic creativity.
Fear and anger lurk in the amyg-
dala like brother ogres brooding
in a deep cave, memory lives in
the hippocamp.us, and empathy
comes from mirror neurons that
somehow "see" and "get" the sig-
nals other people send. Low sero-
tonin "causes"' depression, while
dopamine is a pleasure chemical,
and oxytocin is the brain's own
love potion. . i

But, in reality, the brain isn'tjust
a storehouse full of discrete mod-
ules and chemicals with compli-
cated names, each precipitating
a particular function, feeling, or
process. Just about every men-
tal function, from dging a simple
arithmetic problem to experienc-

much more nuanced and sophisticated under-
standing of how the brain actually works.

Ffow can they acquire this knowledge with-
out becoming brain scientists themselves? Even
more pressing, what real-life practical therapeu-
tic implications, if :rny, can truly be drawn from
neuroscience? To the rescue come two brain
experts who are very good teachers, and who not
only elucidate-each from a unique perspec-

brain really works
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tive--dynamic brain processes, but demonstrate
with remarkable clarity what they mean for the
daily practice of psychotherapy.

Norman Doidge, psychiatrist, training psy-
choanalyst, and neuroscience researcher (as
well as poet and award-winning essayist), has
spent the last 14 years exploring how to inte-
grate recent discoveries in brain science, par-
ticularly neuroplasticity, into psychothera-
peutic practice. He's the author of The Brain
That Changes ltself, a Nera York Timss bestseller
that describes the brain's astonishing capac-
ity for change, even in people seriously dis-
abled from conditions like strokes, brain
injuries, cerebral palsy, and learning disor-
ders, not to mention entrenched depres-
sion, anxiety, and crippling character traits.
In contrast, in what Doidge calls the plas-
tic paradox, brain plasticity doesn't always
work out for the best. Says Doidge, "if you do
something that's good for you, the circuitry

Let's look at how the

ing transcendent feelings of love or spiritu-
ality, results from external stimuli and a vast
range of neural activities and connections,
drawing on many brain regions interacting
with each other-systems within systems. In
fact, most mental functions involve many
regions of the brain performing a variety of
functions that don't necessarily predict or cor-
relate with the specific behaviors or feelings to
which they're supposedly attached.

Much, much harder than playing phrenol-
ogist is actually grasping something of the
unimaginably complex, fully dynamic brain
processes that shape our mental and physi-
cal lives. The problem is, of course, that most
people can feel their eyes glazing over and
their own brains going offline when threat-
ened with serious neuroscience, and yet, if
therapists are ever going to bring genuine
insights-not just soundbites-from neurosci-
ence into the practice of therapy, they need a
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will fire faster, stronger, and more
clearly. Over time, it'll take up more
cortical real estate and become your
default circuitry. But it's also true
that if you do something that's bad
for you, the same thing happens.
. . The plastic paradox accounts
for both our flexibility when we
choose to do something for the
first time as well as our symptomatic
rigidity." Prbbably nobody in neu-
robiology and psychotherapy has
made a stronger case for the truth
of the old adage "use it or lose it,"
or argued more convincingly for
routinely considering the power of
plasticity in day-to-day psychother-
apy-

Stephen Porges, a professor in the
Department of Psychiatry and the
director of the Brain-Body Center
in the College of Medicine at the
University of Illinois at Chicago, is
a leading expert in developmental
psychophysiology and developmen-
tal behavioral neuroscience. In his
groundbreaking book The Polyaagal
Theory : Neurophysiolngical Foundations of
Emotions, Attachmmt, Comrnunication,
and Self-Rcgulation, he explores the evo.
lution of the neurobiological system
underlying our automatic emotional
responses to other people and our
unconscious ability to detect threats
in the environment. What this means
for psychotherapy is that hard scien-
tific evidence now exists for what most
therapists instinctively know: success-
ful therapy depends utterly on estab-
lishing safe, caring, mutually trustwor-
thy, stable relationships with clients.

NORMAN DOIDGE ON THE
USE-IT.OR.LOSE.IT BRAI N

You've written about people with
extreme cognitive or psychologi-
cal problems who, against all odds,
managed to recover much of their
functioning through what you call
neuroplastic breakthroughs. Can you
give an example of what these kinds
of people taught you about ttre brain?

NORMAN DOIDGE: One per-
son who taught me an enormous
amount is a psychologist named

3 6  " t Y c H o T H E R A P Y  
N E T w o R K E R  r

B a r b a r a
Arrowsmith,
who was born
with a devastat-
ing array of learn-
ing disorders, includ-
ing dyslexia. She had great difficul-
ty processing concepts, an inabil-
ity to sense where her body was in
space, and difficulties in the Broca's
area of the brain that made her
sound at times like someone who'd
had a stroke. One of her prob-
lems was that she couldn't perform
any mental function that required
her to understand the relationship
among symbols. For instance, she
couldn't understand prepositions
because prepositions use language
symbols to describe relationships:
the cup is orz the table; the middle
finger is betueen the thumb and the
pinky. She had trouble understand-
ing many mathematical concepts
because they also involved under-
standing symbolic relationships.
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And she couldn't read an analog
clock because she couldn't tell the
relationship between the minute
and the hour hands, which are sym-
bols too.

Despite a traumatic childhood,
she managed to get through college
because of her remarkable memory
and extraordinary determination.
To keep up, she'd sometimes read
the same passage in a textbook 20
or 30 times. As a graduate student
in psychology-she got into the pro-
gram because of her extraordinary
memory and ability 16 6f5g1vg-
she heard about some lab research
with rats and mice whose brain
functioning had been shown to
improve dramatically after receiv-
ing special cognitive stimulation in
environments with various kinds of
rat toys. After learning about that
study, she had an epiphany and

decided that she should be able
to improve her own brain

function through cogni-
tive exercises. Since one
of her most obvious prob-
lems was reading a wrist-
watch, she got pictures
made of how the hands
looked at different t imes.

She started off simply with
just an hour hand, then add-

ed a minute hand. and made
hundreds of these cards. Then she

got one of her friends to hold up a
card with the answer on the back,
and she had to guess it r ight before
she went on to the next card. Then
she added seconds. then weeks and
months and years. She kept doing
this despite the fact that it was men-
tally exhausting. Eventually, she was
able to tell the exact time using
five and six-handed clocks and also
began to be able to understand
numbers and logic and calculation.

After this experience, she set
up a school to help other people
with learning disabil it ies. After
sending some of my clients to her
school and seeing them get bet-
ter, I got more interested in study-
irg different kinds of learning
disorders and working with people



t-
who'd had strokes. In the process,
I learned more and more about the
brain's remarkable plasticity.

The basic principle of neuroplas-
ticity is the idea that brain rissue, in
some respects, works like muscle tis-
sue: once it gets stimulated through
exertion, it develops itself. The cor-
ollary is that if you don't stimulate a
certain part of the brain, that corti-
cal real estate is taken over by other
functions. In other words, we have a
use-it-orlose-it brain.

One pract ica l  appl icat ion of
this knowledge is exemplif ied in
the work of a psychologist named
Edward Taub, who discovered the
principle of learned nonuse. So if
I have a stroke and can't use my
lef t  hand,  I ' l l  s top t ry ing ro use
it during the typical six weeks of
brain swell ing following the stroke.
During this time, the feedback
mechanism of the brain is basical-
ly saying, "The left hand doesn't
work. Stop trying to use it. Use
your right hand more." But if the
person focuses too soon on doing
things with the right hand, the left
hand isn't given the opportunity
to recover. So Taub found that by
preventing people from using their
right hand and by forcing them to
do even babylike morions with the
Ieft hand, the result was far more
increased functioning in their left
hand. In fact, when people who've
gone through Taub's ' therapy get
scanned afterward, it 's found that
other brain areas have taken over
for the area that was originally dam-
aged in the stroke.

So how do these findings apply in
the context of psychotherapy?

DOIDGE: It turns out that learned
nonuse also happens when a certain
kind of a psychological process gets
you to engage in one behavior, cog-
nitive operation, or kind of inter-
action and not another. Thus, your
knowledge of the thing you're not.
doing, or the side of yourself you're
not exercising, can atrophy, especial-
ly if it's a psychological defense. Just
having an insight into the defense

isn't sufficient. A good psychothera-
pist has to be attuned to the devel-
opmental issue a person is facing
because, if the learned nonuse goes
far back, the person can be almost
infantile in that area of functioning.

Another important principle for
therapists to understand in apply-
ing neuroplasticity in the therapy
room is what I call the plastic par-
adox. We know that neurons that
fire together wire together. If you
do something that's good for you,
the circuitry will fire faster, stron-
ger, and more clearly. Over time,
it ' l l  take up more cortical real estate
and become your default circuitry
in some situations, but it 's also true
that if you do something that's bad
for you, the same thing happens, so
neuroplasticity explains bad hab-
its, addictions, and patterns that we
can't easily break.

When I explain this to parients,
I tell them neuroplasticity is like
snow. The first time you go skiing
down a mountain with fresh snow
on it, you can take almost any path
you want, as long as there aren't any
trees or rocks in your way, but if you
had a good run the first time, the
next run tends to be very close to
that one. Eventually, if you keep it
up, you'll develop tracks in the snow
that become harder and harder to
get out of.

The plastic paradox accounts for
both our flexibility when we choose
to do something for the first time
as well as our symptomatic rigid-
iry. Each time we respond to a trig-
ger in a particular way, we actually
deepen the neural circuitry sup-
porting it. Each time you do the
thing that's bad for you, like go into
another relationship with someone
who treats you in a demeaning way,
you're going to deepen that pattern.

So what has your understanding of
neuroplasticity taught you as a thera-
pist about changing habit patterns?

DOIDGE: Somerimes I think it 's
good for therapists to do with their
clients what Taub does with his neu-
rological patients. If a client has a

behavior that's not serving her well
right now and another one that's
underdeveloped, you need to put
a kind of a cast on that problemat-
ic habitual behavior and help her
exercise the one that's harder io do.
But first she has to understand that
it 's possible and have a sense of how
much effort is going to be required.
She also has to know that she needs
to pay attention while she's engaging
in the new behavior or thought pat-
tern, because the best and the quick-
est way to get neuroplastic change is
by paying close attention. I 've seen
people defeat bad habits, severe anx-
iety-disorder issues, and obsessive-
compulsive disorder by understand-
ing that they can drive brain change
in a positive direction using their
own minds.

Of course, I don't believe that
the discovery of neuroplasticity
somehow replaces all of our oth-
er therapeutic skil ls. Nevertheless,
the understanding of neuroplasticity
makes you realize that talk therapy is
more than just talk. In fact, the right
kind of therapeutic talk can be seen
as just as much of a biological inter-
vention as medication. When you get
people to focus on their key issues,
those parts of the brain that are
involved in the conflicts or difficul-
ties are being triggered as rhey talk
about them. As psychoanalyst and
psychiatrist Susan Vaughan has said,
psychotherapy is l ike microsurgery,
in that we're getting precisely ar the
circuitry required to make change.

For that reason, I think hypnosis,
which can help people to pay sus-
tained attention to different aspects
of their own functioning, is good for
taking people out of automatized
behavior. Be it with smoking or a
problematic way of thinking abour
themselves, hypnosis can be effective
at quickly getting people pasr the cir-
cuitry that supports bad habits and
creating new paths into another kind
of circuitry or mental set.

As a therapist, I use my understand-
ing of the plastic paradox to make
sure that in each of my sessions, in
so far as it's possible, neither I nor
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my patient are making their prob-
lem worse.

Where do you see the next great
advances in psychotherapy com-
ing from?

DOIDGE: I think a lot of the new-
er methods in our field-approach-
es like recent developments in hyp-
nosis, hypnoanalysis, brainspotting,
and eye movement desensitization
and reprocessing-are good at help-
ing people get into different states
quickly. When that happens, rath-
er than reinforcing the problem
or inadverl"ently retraumatizing peo-
ple, it 's amazing how fast certain
aspects of change can occur. But
we need to bear in mind that the
brain isn't a machine and can't be
changed by just moving a couple of
wires around. Neuroplasticity teach-
es that change is sti l l  something we
need to grow into.

STEPHEN PORGES ON
SIGNALING SAFETY

Can you grve a nontechnical expla-
nation of Polyvagal Theory and why
it matters to therapists?

STEPHEN PORGES: Polyvagal
Theory begins with the recognition
that mammals come into the world
needing other mammals to take care
of them and interact with them. So
we have to convey to each other
that we're safe to come close to, and
we have to utilize others to help us
self-regulate. When ile come into
the world, we have to functionally
trick the nervous systems of our par-
ents into saying, "This baby is cute;
I want to take care of this child."
Throughout life, we have to contin-
ue to functionally trigger the ner-
vous system of others in our species
into saying, "I'm safe and it's OK for
me to hug you, to have sex with you,
and to reproduce with you." What
makes human civilization possible is
our abil ity in the appropriate con-
text to present the cues of safety to
each other to down-regulate defen-
siveness and, thus, make further
interaction possible.

The face and the intonation of
the voice are critical vehicles for
conveying our physiological state
to each other so that we can deter-
mine whether we present a threat.
If a person's voice is prosodic, it 's
conveying to others that their physi-
ological state is calm. But if a per-
son's voice is higher in pitch with a
narrow frequency, it's saying, "Don't
come near me." Why would you feel
calmer when I use a prosodic voice?
Because it tr iggers brain structures
that engage our middle ear mus-
cles, and increases the tone of the
myelinated vagus. The litt le middle
ear muscles shift the sensitivity of
our hearing to human voices and
functionally tune out low-frequency
sounds that signal the possibility of a
predator being present. Of course, if
we live in a dangerous environment,
we want to remain vigilant of low-
frequency sounds. In fact, many chil-
dren who live in dangerous environ-
ments have a nervous system adapt-
ed to detect predators, rather than
speech, and have language delays.

I coined the term neuroception to
describe our automatic, unconscious
ability to detect risk in the environ-
ment. Usually, we're not cognitively
aware of why we're reacting one way
and not another. We respond emo-
tionally to people and situations
and then try to figure out why we're
responding in that way. It's as if we
each have our own TSA agent in us.
If we tighten up and pull away when
a person attemPts to give us a hug,
it 's l ike our personal TSA agent is
saying, "I'm not taking any chanc-
es: no one's getting on board this
plane." In fact, that's really what
social engagement is about: the eval-
uation of safety through proximity.

Why do you think so many thera-
pists have gotten so interested in
your work?

PORGES: Pollvagal Theory shows
us how social interactions facilitate
both mental and physical health in a
waythat's often ignored in the mental
health field. Currently, there's a
great emphasis on the manualization

of treatment procedures without
conveying the central aspect ofwhat
makes treatment work: helping the
client feel safe with the therapist.

I think what first caught the atten-
tion of therapists was that the theory
provided an explanation of shutting
down as a defensive strategy to life
threat. If you're immobilized, held
down, and abused, you may dissoci-
ate or pass out. It 's l ike the mouse
playing dead in the jaws of a cat.
Does the mouse wantto immobilize?
There's no choice; it 's a reflex. And
humans behave in this way, too. This
gave trauma therapists, in particular,
new insight into the terriS'ing expe-
riences and subsequent reflexes that
their clients had long been tell ing
them about. When that ancient evo-
lutionary defense system of freezing
and going numb is put to use, it 's
not easy to stop it.

Before Pollvagal Theory, there was
the idea that, because they'd experi-
enced a stressful event, every trauma
survivor should be in a high state of
sympathetic activation. So the trau-
ma world was locked into trying to
define the effects of trauma and
abuse through looking at only a parr
of the human nervous system. And
when certain patients came in numb
and frozen or dissociated. their ther-
apists were often confused.

So at the practical level, what differ-
ence does Polyvagal Theory make
for psychotherapists?

PORGES: It enables therapists to
work more closely with clients to
make the treatment environment
safer. For example, there's a vid-
eo by Pat Ogden, the developer of
Sensorimotor Psychotherapy, manip-
ulating a client's sense of neurocep-
tion by adjusting her own prox-
imity to the client. Pat moves her
chair away from the client while
continually asking if the client feels
more comfortable. Pat has a large
office, and when she moved her
chair approximately 20 feet from
the client, the client requested that
she come closer. By adjusting the
degree of physical distance between
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the client and the therapist, the cli-
ent could recalibrate her nervous
system and feel in control, and even
start to smile and laugh. Pat's work
is centered on modulating states of
safety for optimal functioning, and
this understanding of neurophysiol-
ogy comes out of Pollvagal Theory.

What does Polyvagal Theory tell us
about what makes a good psycho-
therapist?

PORGES: I 'm often asked, "Why
don't you develop a school of thera-
py based on Pollvagal Theory?" But
the point is that some of the par-
ticipants who are busy taking notes
at my workshops may not have the
interpersonal sensitivity and style
that enables them to convev safetv
to clients. They simply may nor have
a command of the subtle nonver-
bal features that make master clini-
cians effective. From my viewpoint,
it doesn't matter what a therapist's
degree is in or what his or her the-
oretical model is. Effective thera-
pists are defined by their abil ity to
interact functionally: above all, they
know how to make another person
feel safe.

Part of it has to do with calling
attention to processes of communi-
cation that are often ignored in clini-
cal training. For example, there's the
intonation of the voice. which has
its roots in our evolutionarv historv
as mammals, as we disdussed earliei.
Tone of voice and the acoustic prop-
erties of sounds are imporant. If the
acoustic stimulation contains certain
frequencies, we tend to feel safe. For
example, we tend to feel safe and our
social behavior is facilitated when
we listen to the acoustic frequen-
cies that characterize a mother's lul-
laby, the melody in Mozart's sympho-
nies, and many folk songs, especially
those using melodic female voices.
We need to understand the power-
ful emotional influence the acous-
tic environment exerts on us. Our
industrial world is dominated by low-
frequency sounds, which our nervous
system interprets as meaning that a
predator is present.

From this per-
spective, the ther-
apeutic process
is less dependent
on the words or the
therapeutic method
being used and more
dependent on behavioral
cues, gestures, and how things are said.
I'm not sure that beyond a certain
pointwe can train clinicians to be more
effective therapists if they don't natural-
ly have the basic skills to create safety
in the consulting room. In fact, I think
there are many people drawn to the
therapy trade who probably shouldn't
be in it. They're not safe enough them-
selves to convey safety to others.

It seems to me that there's a pub-
lic perception, which assumes that
going for mental or medical care is
like taking your car to an automobile
shop. They assume that humans, like
cars, can be diagnosed and fixed.
There's very little understanding of
the dynamics of the relationship

with the therapist, which, more than
any method or procedure, is the
most important thing going on.

What can therapists do to build on
their natural abilities to create an
atmosphere of safety with clients?

PORGES: When I was an adoles-
cent, I was a clarinetist. What did
I learn from that? Among other
things, it taught me a lot about
breath. When you play the clari-
net, you're basically exhaling slow-
ly, controlling the muscles of your
face, and listening. It's similar to
what goes on in Pranayama Yoga.
Slow exhalation increases the calm-
ing vagal influence on the heart. It
also increases the neural tone of the
facial muscles, while you regulate the
viscera. It's a totally integrated poly-
vagal experience that involves the
interaction between the vagus and
the facial muscles-basically, recruit-
ing the entire social-engagement sys-

tem. And that's what music
1 is about. When I'm asked

for tips to help therapists
feel calmer and more
in control, I some-
times tell them to take
up a wind instrument
or singing lessons.

What's the biggest con-
tribution you think Poly-

vagal Theory has made to
clinical practice?

PORGES: I think my biggest con-
tribution is helping therapists under-
stand how the transition through
evolution between reptiles and mam-
mals, from isolation to increasing
social interaction, is central to under-
standing what goes on in psychother-
apy. Humans when threatened are
similar to other mammals: they shift
states to defend, become more rep-
tilian, and lose access to their social
communication skills. By understand-
ing this adaptive reaction to danger,
we've uncovered a neurobiological
mechanism that enables us to better
understand and treat mental dis-
orders. Even in the intimacy of the
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clinical encounter, the relevance of
evolutionary adaptation is being play-
ed out in therapists' offices every day.

What's been the most important les-
son for your own life that you've
drawn from your work on the poly-
vagal system?

PORGES: It 's actually learning
about the importance of listening.
Once you understand the impor-
tance of role reversal and reciproc-
ity in healthy relationships, you real-
ize that listening is usually much
more therapeutic than talking. It also
makes life a lot more interesting and
entertaining. @

Mary Sykes Wylie, PhD, is a senior editor of
lie Psychotherapy Networker.

Tell us what you thlnk about this article by
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to earn CE credits for reading it? Visit our
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Do your clients want to increase
,....**ffisexual desire and handle conflicts
rffiffi]nore effectively?

Refer them to the Passionate Marriage
Couples Enrichment Weekend (CEW)

I thankyou for it and they are likely to return to therapy
igorated and with greater motivation to resolve issues.

Follow up research conducted by a major university has shown CEW
participants reap the following benefits:

| , . Become more differentiated . Have greater sexual desire

I 
. Experience less relatlonal conflict . Sex becomes more playful, relaxed

I . Handle the conflicts they do have and fun
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Many therapists also attend the CEW with their partners to
enhance their  own relat ionship.  Everyone at tends as a c iv i l ian.
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