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N e u r o t r a n s m i t t e r s , h o r m o n e s a n d t h e b r a i n : 

H o w c o u n s e l o r s c a n u s e t h e s e c o n c e p t s i n d a i l y p r a c t i c e 

Counseling changes the brain. 
What we do as counselors 
makes a real difference, not 

just in our traditional framework of 
thoughts, feelings and behaviors, but also 
at deep levels in the brain and body. In 
this brief article, we'd like to share some 
basics of neuroscience that can be used to 
clarify what we are doing in the session. 
Furthermore, sharing some brain basics 
can increase client involvement and 
participation. 

Neuroscience research is changing the 
way we think about being human and 
the nature of change processes. At the 
same time, this basic research reveals 
that almost everything we are currently 
doing as counselors is right. Knowledge 
of neuroscience principles will become 
increasingly important and enable us 
to communicate more effectively with 
physicians and other behavioral health 
professionals. 

The focus of this article is on 
fundamentals that can serve as an 
introduction or summary of key 
dimensions. Future presentations in this 
column will provide additional depth and 
specifics. 

The potential of 
positive brain change 

The first important and practical 
contribution of neuroscience is our 
awareness of neuroplasticity, or the fact 
that our brains can constantly change 
and grow through healthy interaction 
with others and the environment. On the 
other hand, negative environments such 
as abuse, neglect, poverty and trauma 
result in negative plasticity and even 
permanent loss of neurons and neural 
networks. Our goal as counselors is to 
increase our clients' resilience, and this is 
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best done by building on client strengths, 
even with the most challenging of cases. 
Neuroscience informs us that our social 
justice activities are central both in 
prevention and treatment. 

Neurotransmitters, chemical molecule 
messengers, might be said to be where 
"rubber hits the road." They are central 
in plasticity and what we know as 
cognitive/emotional development. 
Every conversation you have with a 
client results in neurotransmitters being 
released (both in you and the client). The 
figure above shows a neuron releasing 
transmitters to the synapse. For example, 
dopamine, the attention and pleasure 
molecule, once released to the synaptic 
clef, attaches itself to a receptor in the 
dendrite of the next neuron, thus passing 
on information. The relationship between 

client and counselor has been found to 
be pleasurable and moves dopamine from 
its storage in the vesicles to the synapse. 
The result of this is pleasure, trust and 
the possibility of learning. Never forget 
the importance of your authentic self 
and your ability to develop relationships 
with clients. Listening itself may release 
dopamine. 

Only a few of the more than 100 
neurotransmitters will be discussed 
here. Two central neurotransmitters are 
identified as working against depression. 
Serotonin regulates mood, sleep, anxiety 
and self-esteem. SSRIs (selective 
serotonin reuptake inhibitors) are often 
the key medications. Norepinephrine 
(also known as noradrenaline) is released 
during stimulation or stress to activate 
the body. At the same time, it also works 
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against psychomotor aspects of depression 
and is combined with serotonin in SNRIs 
(serotonin-norepinephrine reuptake 
inhibitors). 

Glutamate is needed for learning, but 
too much can be harmful, while GABA 
(gamma-aminobutyric acid) balances 
the system. (Parenthetically, both 
monosodium glutamate, more commonly 
known as MSG, and aspartame have 
similar molecular structures to glutamate 
and thus must be viewed with caution.) 
A number of medications are made 
to increase or decrease glutamate and 
GABA. New research on depression is 
focusing in this area and, interestingly, 
ketamine has been found effective in 
treating major depression. Of course, 
ketamine is also sold in a dangerous 
synthesized form (for example, "spice") as 
a "recreational" drug. 

But evidence shows that counseling 
and therapy is often as effective or 
more effective than medications, 
particularly when it comes to treating 
mild to moderate depression. Cognitive 
behavior therapy and motivational 
interviewing are two examples. Change 
in neurotransmitter transmission is 

part of lasting therapeutic change. 
The combined impact of just the five 
neurotransmitters discussed in this article 
is one of the reasons that we endorse a 
positive psychology approach, regardless 
of a counselor's favored theoretical 
orientation. Focusing on the negatives 
and a "problem" orientation, rather than 
on strengths, may keep clients coming 
for therapy, but that focus may not be as 
helpful as we might wish. 

Interestingly, clients may be more likely 
to follow up on what happens in the 
counseling/therapy session when they see 
and realize the potential of positive brain 
change. More and more counselors have 
brain and neurotransmitter figures in 
their offices to share with clients as joint 
goals for counseling are discussed. 

Brain structure 
Next, let's look at some basic structures 

of the brain (see figure on following 
page). There are more than 100 billion 
cells in the brain, and they are structurally 
similar to cells throughout the body. 
First note the prefrontal cortex. It is here 
that executive functioning and decision
making are located and primarily 

supported by the anterior cingulate 
cortex, which is important in emotional 
regulation. The thalamus is a general relay 
system to pass information throughout 
the brain. The three are often abbreviated 
as TAP. 

You can think of strengthening the 
TAP when you emphasize the cognitive 
aspects of counseling, such as helping 
clients learn new skills and develop better 
awareness and control of emotional 
systems. Paraphrasing and summarization 
are key skills to reflect the client's present 
cognitive status. Understanding emotions 
and their impact on one's life is part of 
emotional regulation. 

All of the above, however, depend on 
the limbic system, which is more primitive 
and quicker to respond. Central to the 
limbic system is the energizer bunny, the 
amygdala, with direct and immediate 
connections to the prefrontal cortex. It 
is always ready to warn us of danger. It 
breaks in ahead of the prefrontal cortex 
and enables us to automatically swerve 
and avoid an oncoming truck or duck a 
fist. It is the seat of the protective safety 
emotion of fear, whose subsets are anger, 
sadness, disgust and surprise (more 
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positive emotions are believed to rest 
primarily in the TAP). For example, anger 
is basic to the amygdala's "fight-flight" 
response. When we are cornered, we 
often choose one of the amygdala's two 
main fear responses. 

The limbic system's hippocampus is 
the central station for memory. No 
memory enters or is retained without 
sufficient stimulus from the amygdala. 
The hippocampus distributes memories 
throughout the brain — for example, 
motor memories in the motor cortex, 
behind the prefrontal cortex. Research 
and, more important, clinical experience 
demonstrate that what is not practiced 
after the session is forgotten. Informing 
clients about the hippocampus, and 
the importance of homework and skills 
practice outside of session to ingrain 
learning, is just one example of how 
counselors might bring the brain into the 
session. 

The HPA axis (hypothalamus, pituitary, 
adrenals) monitors our hormones, 
which are central not only in all physical 
body action but also in the way that 
messages about emotions are transferred 
throughout into body sensations. The 
HPA is directly stimulated by the 
amygdala but is also modified by the 
TAP. For example, fear moves through 
this system to tighten muscles, increase 
heart rate and stop digestion, and all this 

is recorded just a bit later in the TAP. 
Why? Note that the amygdala and limbic 
system developed earlier evolutionarily. 
They are close to the brain stem and 
farther from the TAP — particularly 
the decision-making areas. This is also 
why we and our clients sometimes act 
impulsively and later think that we 
made a mistake, representing a lack of 
emotional regulation from the TAP. 

Thoughts in our prefrontal cortex 
such as worry, rumination and negative 
self-perceptions have the ability to 
start a stress cascade. Cognitions lead 
to negative emotions, which activate 
the HPA and the sympathetic nervous 
system. Depression is now recognized as 
a biosocial disease. Depression can start 
with the brain, but the stress cascade 
moves rapidly from the HPA to the 
adrenal glands, potentially resulting 
in an overly high level of Cortisol that 
can damage the brain. Yet we should 
remember that the hormone Cortisol 
and accompanying glucocorticoids are 
also needed in appropriate amounts for 
learning. 

Therapeutic Lifestyle Changes 
Viewing a sunset or engaging in 

meditation is calming. The HPA axis 
relaxes, and hormones throughout the 
body loosen muscles while slowing 
heart rate and breathing. Meditation 

also increases gray and white matter in 
the brain. Counselors can recommend 
Therapeutic Lifestyle Changes (TLC) 
in the session as a concept to teach and 
increase client positive strengths. For 
example, TLCs such as yoga, breathing 
exercises, relaxation training and guided 
imagery are useful in slowing down 
the client who is anxious, impulsive 
or too spontaneous. Of course, overly 
committed professionals (including 
counselors) also benefit from taking a 
break and increasing awareness of bodily 
tensions and positive feelings. One of the 
mottoes of the TLC movement is "Keep 
calm and carry on." 

Understanding and working with 
clients' feelings is ever more important as 
we learn about the power of hormones 
and the limbic system. Cognitive change 
often, but not always, has an impact 
on the emotional system. Thus, the 
counselor's ability to attune to the client 
becomes more central. Attending to 
and discovering emotions, reflecting 
feelings and tying emotion in with client 
decisions are a critical part of increasing 
mental health and resilience. Activating 
or calming a client involves an array of 
neurotransmitters and hormones. 

Medications and effective counseling 
and therapy are two routes that can 
lead to cognitive/emotional change. 
Another route is through TLCs. Many 
of our clients need hormonal activation, 
more epinephrine. They need to get 
moving and engage life more fully. The 
Australians have a saying, "Life. Be in it!" 

Energizing TLCs always start with 
exercise, which increases blood flow 
not only to the body but also to the 
brain. Many studies have demonstrated 
that exercise makes significant positive 
changes in the brain. John Ratey, the 
eminent psychiatrist who has studied 
this area most closely, comments, "Any 
physician" — and by implication, any 
counselor — "who does not prescribe 
exercise is unethical." 

Resilience — bouncing back, coping 
with the inevitable downsides of life 
— depends on a balance of activation 
and inhibition, which brings us back 
to glutamate and GABA. But let us 
close with an emphasis on dopamine 
and anandamide, the central pleasure 
molecules. Think joy, fun or something 
you like to do. If you are with a person 
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to whom you are very close, both of 
these pleasure molecules are increasing. 
Sex is also one of the chemical highs. 
Thus, a number of TLCs need to be 
included as part of your therapeutic style. 
Socialization with others, spirituality 
and being outdoors have all been shown 
to increase performance on exams, in 
addition to being calming and joyful. 
Encouraging your clients to enjoy 
hobbies, art, music and literature makes a 
difference. 

We should point out here that 
while marijuana and cocaine provide 
more immediate (though not lasting) 
stimulation, their high is potentially 
dangerous, especially to teenagers, 
whose brains are not yet fully 
myelinated (the white fatty substance 
that increases efficiency and speed of 
nerve transmission). Myelination is not 
complete until around age 25. 

Another high that we need to attend 
to revolves around the good feelings we 
generate when we help others. Social 
justice actions and helping are, in effect, 
TLCs that benefit us as well as others. 
There is something about working in a 
soup kitchen or helping an older person 
or family member. Many find their 
greatest shot of joy and dopamine from 
just caring. Social justice action also will 
stimulate glutamate and norepinephrine 
production, building positive thoughts 
and emotions in the TAP. Taking action 
can help prevent damaging abuse, 
bullying, poverty and the lack of racial 
understanding in our communities. 

We have a two-page handout on TLCs 
that can be useful to give to clients, and 
we'd be glad to share it with readers of 
this column. Wikipedia also features 
some surprisingly good information 
on neuroscience, along with suggested 
links. Another good way to follow up 
may be inserting any of the key italicized 
words from this article into your favorite 
Internet search engine. You will be 
directed to a wide array of interesting 
information and research studies. 

So the next time you greet a client in 
the waiting room, begin to view your 
interactions through a new set of lenses. 
Know that each intentional skill and 
intervention that you offer activates a 
very essential part of the amazing brain. 
Mirror neurons help elicit empathy, 
beginning with our greeting, with every 

reflection of meaning and feelings. 
Even more basic is your client's 

amygdala and limbic system, where his 
or her thoughts and trauma responses 
are first activated. So soothing voices, 
pacing, leading and the teaching of 
correct breathing are essential. Purposeful 
questions help our clients make healthier 
decisions using the prefrontal cortex. The 
anterior cerebral cortex and TAP systems 
are utilized when emotional regulation 
is achieved through techniques such 
as relaxation, reframes and therapeutic 
alliances. This in turn monitors our 
hormones through the HPA circuits. 

Begin to see your clients using this 
anatomical, physics, chemical, electrical 
and social framework. It will add such 
depth to your counseling worldview. 

Lori Russell-Chapin and Laura 
Jones serve as co-editors of the 
Neurocounseling: Bridging Brain 
and Behavior column. Contact them 
with comments, questions about 
neurocounseling or ideas for future 
columns at lar@fsmail.bradley.edu or 
Laura.Jones@unco.edu. • 

Allen and Mary Bradford Ivey 
are best known for their writing 
and presentations on counseling 
skills and human development. 
They continue these efforts but 
now have added neuroscience 
as a central part of their work. 
They would be happy to receive 
comments, answer questions and 
share theirTLC handout. A basic 
set of PowerPoints will be made 
available to interested instructors. 
Contact them at allenivey@gmail. 
com and mary.b.ivey@gmail.com. 

Letters to the editor: 
ct@counseling.org 
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