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There is increasing evidence to support the biological basis of mental disorders. Subsequently, understanding the
neurobiological context from which mental distress arises can help counselors appropriately apply cognitive behavioral
therapy and other well-researched cognitive interventions. The purpose of this article is to describe the neurobiologi-
cal context underlying the formation and treatment of posttraumatic stress disorders, a mental disorder frequently
encountered by counselors, from a cognitive therapy framework.
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Recent changes to the Council for Accreditation of Counsel-
ing and Related Educational Programs (2009) accreditation
standards include the need for counselors-in-training to un-
derstand the neurobiological basis of behavior, which marks a
new direction for the training of professional counselors who
have historically reacted ambivalently toward medical models
for understanding client concerns and treatments. Yet recent
findings in neuroscience actually support the verbally based
interventions that counselors typically use in treatment; there-
fore, there is much to be gained by counselors and counselor
educators in understanding the basics of human neurobiology
and how commonly used counseling interventions intervene
on these biological systems. The National Institute of Mental
Health (2010) stated in a recent strategic plan that “Important
discoveries in areas such as genetics, neuroscience, and be-
havioral science largely account for the substantial gains in
knowledge that have helped us to understand the complexities
of mental illnesses and behavioral disorders over the past 15
years” (“Introduction,” para. 4).

Given the increasingly biological focus of mental health
research, the practicing counselor is faced with the task of
understanding and using the emerging mental health treat-
ments and explaining to clients, to reimbursing agencies, and
to the broader public how counseling fits within the medically
dominated mental health culture. Some counselors have long
reacted ambivalently toward the pathologically oriented di-
agnostic categories of the Diagnostic and Statistical Manual
of Mental Disorders (4th ed.; DSM-1V; American Psychiatric

Association, 1994) system and the medication-dominated
world of psychiatry. For example, the contrasting viewpoints
on this issue were published in the Journal of Counseling &
Development between Allen and Mary Ivey (1998, 1999)
and Scott Hinkle (1999). Ivey and Ivey (1998) argued for a
developmental interpretation to the DSM-IV, opposing what
they called the “pathological view” (p. 334) of the manual.
According to Ivey and Ivey, disorders could be viewed
through a positive development tradition to lie not within
the individual but within the contextual systems in which a
person lives. Subsequently, disorders are viewed as a “logical
response to a developmental history” (Ivey & Ivey, 1999, p.
484). By contrast, Hinkle (1999) argued that because anxi-
ety and depressive disorders “are the most common clinical
symptoms associated with presentation to counseling” (p.
475), the counseling profession is weakened if counselors shy
away from direct participation in the DSM nomenclature and
treatment parlance. As Hinkle indicated, “mental disorders
according to the medical model describe disease processes,
not people” (p. 475). Regardless of the reader’s philosophi-
cal perspective, practicing counselors know participation in
medical and psychiatric systems is necessary at times. Also,
recent discoveries in the field of neuroscience are providing
evidence that interventions often used by counselors have
direct physiological impact on client neurobiology (Kennedy
et al., 2007; Linden, 2006). For example, Felmingham et al.
(2007) demonstrated significant differences in brain activity
before and after 8 weeks of exposure therapy, which correlated
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with a reduction in posttraumatic stress disorder (PTSD)
symptom severity. Similarly, Paquette et al. (2003) found that
cognitive behavioral therapy (CBT) alters the activation and
metabolism of specific brain regions following successful
treatment of spider phobia. These findings, along with others
(for a detailed review, see Beauregard, 2007; Frewen, Dozois,
& Lanius, 2008), are significant because they support the tech-
niques, interventions, and approaches used by counselors and
provide a mechanism by which counseling positively affects
brain physiology. Within the emerging physiologically based
treatment milieu, counselors should be prepared to articulate
how cognitive counseling interventions make measurable
changes to the client. Although cognitive-behavioral-based
approaches are effective in the treatment of a number of
psychiatric illnesses, adult PTSD is arguably one of the best
understood mental disorders from a neurological perspective.
It thus presents a valuable model for exploring not only the
basic tenets of neurobiology but also the mechanisms behind
its successful treatment. Furthermore, PTSD is a disorder that
counselors will likely encounter in practice.

PTSD is a mental disorder characterized by a sudden onset
of symptoms due to environmental exposure to a psycho-
logically stressful event such as war, natural disaster, or sexual
victimization. Thus, it provides a clear example of how, even
in adulthood, neurological adaptation (in this case maladaptive
changes) can functionally “rewire” the brain in a short period
of time, resulting in a sustained array of clinical symptoms.
The diagnostic criteria for PTSD are a history of exposure to
a traumatic event meeting two criteria and symptoms from
each of three symptom clusters: intrusive recollections, avoid-
ant/numbing symptoms, and hyperarousal symptoms. A fifth
criterion concerns duration of symptoms and a sixth assesses
functioning (American Psychiatric Association, 2000).

The National Comorbidity Survey Replication, conducted
between February 2001 and April 2003 (Kessler et al., 2005),
determined that the estimated lifetime prevalence of PTSD
among American adults is 6.8%, with women (9.7%) twice
as likely as men (3.6%) to have the disorder at some point in
their lives. These findings are very similar to those of the first
National Comorbidity Survey conducted in the early 1990s
(Kessler, Sonnega, Bromet, Hughes, & Nelson, 1995), which
was composed of interviews of a representative national
sample of 8,098 Americans ages 15 to 54 years. In this ear-
lier sample, the estimated prevalence of lifetime PTSD was
7.8% in the general population. As in the more recent survey,
women (10.4%) were more than twice as likely as men (5%)
to have PTSD at some point in their lives (Kessler et al., 2005;
Kessler et al., 1995).

The Neurobiological Basis of Behavior

Even though many therapeutic approaches are considered
effective for the treatment of PTSD, this review will evalu-
ate the use CBT and other cognitive-based practices as a
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top-down approach for the treatment of PTSD. In general,
CBT treatment strategies incorporate the use of higher order
thought processes by directing a client’s attention in a deliber-
ate manner, with the intent to correct for problematic thought
patterns and behaviors (David & Szentagotai, 2006; Paquette
et al., 2003; Ressler & Mayberg, 2007). However, as a way
to better understand how directed forms of thinking are in
turn manifested into changes in behavior, approaching the
treatment of psychiatric illnesses, particularly PTSD, from a
cognitive neurological perspective is illuminating. Moreover,
such an alternative perspective can enhance counselors’ un-
derstanding of when and what cognitive-based techniques are
most appropriate and effective, as well as refine and improve
current counseling practices (David & Szentagotai, 2006; De
Raedt, 2006; Harvey, Bryant, & Tarrier, 2003; Linden, 2006).

To begin with, thoughts and emotions are the psychologi-
cal manifestation of physical processes occurring in the brain,
which is made up of roughly 100 billion neurons. How these
neurons communicate with one another is paramount to one’s
psychobiological functioning. At a basic level, a neuron can
send either an excitatory or inhibitory message to another
neuron. The receiving neuron then integrates this information
with input from other neurons. If this receiving neuron receives
enough excitatory input, it will then relay a message to the
next neuron. If the connecting neurons frequently induce the
receiving neuron into relaying its message, the connectivity is
strengthened over time and decreases the threshold for trans-
mitting additional messages. Patterns of this neuron-to-neuron
connectivity form complex neural networks that make up spe-
cialized brain regions. Variations in the physical characteristics
of these networks give rise to specific properties that define
how each section of the brain functions and communicates
with other brain regions. Two such brain regions commonly
involved in mental disorders (and particularly PTSD) are the
prefrontal cortex (PFC) and the amygdala.

The PFC is a highly developed region of the brain that
controls working memory, decision making, attention, and
impulsivity. The PFC also elaborates thought, determines
personality, and regulates emotionality. Furthermore, specific
areas of the PFC play a multi-integrative role in emotional
learning and expression. The PFC functions much like the
gatekeeper for judgment and inhibition and is one of the pri-
mary areas of the brain actively recruited during CBT. Equally
important, the PFC is responsible for counterbalancing the
activity of limbic regions of the brain, which are involved in
the generation of base emotions (fear, anxiety, rage, etc.) and
implementing the body’s stress response systems. Finally,
the PFC is not responsible for the creation of but rather the
expression and lasting retention of personal experiences
(Banks, Eddy, Angstadt, Nathan, & Phan, 2007; Bishop,
2007; Shin et al., 2005).

Integral to emotional self-regulation is the neurological
cross talk between the PFC and the amygdala. The amygdala,
as part of the limbic system, is a brain region that gauges the
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salience of potentially threatening stimuli by pairing negative
emotions (often fear) with a particular event. The amygdala
aids in the generation, expression, and experience of a nega-
tive emotional reaction to an external situation that informs
the rest of the body of potential danger (Shin et al., 2005). The
amygdala, via its connections with the PFC, also plays a key
role in the retention of emotional memories. Like the PFC,
the neurocircuitry of the amygdala is highly connected with
various brain regions. These connections are vital in the event
of a threatening situation by allowing the amygdala to direct
life-saving responses, for example, fleecing from a hungry
lion. However, a hypersensitive or dysregulated amygdala
can provoke inappropriate responses to particular stimuli or
overrepresent trauma-related memories. In these instances,
the body’s natural protective and survival mechanisms become
maladaptive, and anxiety is created when no threat exists. A
traumatic and emotionally distressing experience presumably
initiates psychogenesis (i.e., the origin and development of
a mental disorder) by enhancing amygdala activity. This can
also disrupt PFC-dependent executive control, which nor-
mally provides inhibitory regulation over the amygdala and
overrides fear-related messages through top-down processing
(Banks et al., 2007; De Raedt, 2006; Quirk & Mueller, 2007).
A mental disorder commonly encountered by counselors that
involves inappropriate amygdala activation is PTSD (Bishop,
2007; Ressler & Mayberg, 2007; Shin et al., 2005).

The Neurobiology of Fear and PTSD

In general, there is considerable variation in the extent to
which certain brain regions can be altered after birth. Al-
though some structures are hardwired at birth and remain
relatively stable, the PFC and amygdala, among others, display
a remarkable degree of neuroplasticity into adulthood (Katz
et al., 2009; McClung & Nestler, 2007). Broadly speaking,
neuroplasticity refers to the modification of preexisting cir-
cuitry or changes to the structural interconnectedness between
neurons or brain regions as a result of experience (De Raedt,
2006; Martin & Kandel, 1996). The ability to change pat-
terns or the strength of connectivity between neurons can be
an adaptive advantage. For example, in some cases of head
trauma or stroke, neuroplasticity allows other neurons to take
on the responsibilities of damaged neurons, thus mitigating
or preventing a loss in functional ability. Synaptic plasticity,
however, can sometimes be maladaptive (Sapolsky, 2003).
The processes of psychogenesis and successful treatment of
PTSD exemplify how neurological alterations can either benefit
or hinder psychological health and well-being. With PTSD, expo-
sure to psychological trauma (e.g., war, natural disaster, or sexual
victimization) induces neuroplastic changes that disrupt proper
regulation of fear-related emotions leading to an overactive and
unregulated amygdala (Shin et al., 2005). PTSD (and other
fear-related illnesses) follows four critical steps in the processes
of psychogenesis and expression (Ressler & Mayberg, 2007).
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Step 1 involves a genetic and environmental predisposi-
tion, making some individuals more susceptible, or resilient,
to environmentally induced stressors.

Step 2 is the traumatic experience itself. The frequency
and severity of the traumatic event(s) appears to positively
correlate with an increased prevalence and severity of PTSD
symptoms (Watson & Shalev, 2005). Knowledge of a patient’s
psychological history (e.g., child abuse or military experienc-
es) and/or of the traumatic event itself could help a counselor
intuitively gauge the likelihood of an individual developing
PTSD. For example, a soldier who has served multiple tours
of duty may be at a higher risk for PTSD than a soldier with
less combat exposure. Counselors should also look for signs
of acute stress disorder, because these symptoms appear to
be a predictor of later onset PTSD (Bryant, Harvey, Dang,
Sackville, & Basten, 1998).

Step 3 is coupled with Step 2, whereby short-term fear-
related memories are consolidated into long-term storage in
the hours, days, and weeks following a traumatic event. After
the consolidation process occurs, newly formed connections
are more resistant to disruption (Maguschak & Ressler, 2008).
Finally, Step 4 is the expression of abnormal symptoms that
characterize the psychiatric illness.

Because PTSD is for the most part a manageable disorder,
intervention along any of these steps can produce positive
results; however, the efficacy of applied treatments is highly
dependent on when and what methods are used (Ressler &
Mayberg, 2007). Descriptions of well-researched treatments
for PTSD, in the following section, show efficacy for treating
PTSD symptoms by ameliorating the neurological changes
the disorder entails from the CBT framework.

The Range of CBT Approaches

Prolonged Exposure (PE) Therapy

PE therapy is a specific form of exposure therapy developed
to treat PTSD (Hembree, Rauch, & Foa, 2003). Exposure
therapy was developed from behavioral theories of learn-
ing, specifically from Mowrer’s (1960) two-factor learning
theory (Foa, Steketee, & Rothbaum, 1989), which states
that fear and avoidance are learned through both classical
and instrumental conditioning. When this model is applied
to PTSD, symptoms develop in two ways: (a) as traumatic
experiences become associated with similar neutral stimuli
that subsequently begin to cause the same anxiety and (b)
then as the individual’s avoidant behaviors become learned
responses (negative reinforcement) to that anxiety.

PE is a manualized treatment that consists of nine to twelve
90-minute sessions. Initial sessions are used to gather infor-
mation about the individual’s stressors, as well as for psycho-
education about the treatment approach. Cognitive behavioral
relaxation techniques are often taught in the initial sessions.
Remaining sessions are devoted to imaginal exposure to the
traumatic events (i.e., having the client visualize a traumatic
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event and then using CBT to gain control of his or her reac-
tions to this recall), and in vivo exposure homework (i.e., safe
exposure to a feared stimuli using CBT strategies to overcome
anxiety) is often assigned. Both of these techniques share the
goal of habituating the individual to anxious responses to
cues associated with their trauma (Foa et al., 1989; Powers,
Halpern, Ferenschak, Gillihan, & Foa, 2010).

PE is considered to have strong research support for its
efficacy as a treatment of PTSD. In a meta-analysis of 16
randomized controlled trials of PE, Powers et al. (2010)
found consistent support for the efficacy of the treatment
over control conditions. The Institute of Medicine (2008)
took on a systematic review of research on treatments of
PTSD, at the request of the Department of Veterans Affairs,
and found moderate to high evidence to support PE’s efficacy
as a treatment. The Department of Veterans Affairs has since
developed a national program to train mental health staff
in providing PE treatments (Karlin et al., 2010). Change is
achieved through the habituation of anxiety response to cues
associated with trauma.

Trauma-Focused CBT (TF-CBT)

TF-CBT draws from many theoretical models, including CBT,
attachment, person-centered, and family therapy. According to
the Child Sexual Abuse Task Force and Research and Practice
Core, National Child Traumatic Stress Network (2004), TF-
CBT was initially developed to treat trauma associated with
child sexual abuse and has since been expanded to address a
broad range of traumatic experiences. Alternatively, Ehlers
and Clark (2008) described the development of TF-CBT as
drawing from theory as well as a combination of phenom-
enological, experimental, and treatment development stud-
ies. TF-CBT uses the cognitive behavioral interventions of
cognitive restructuring and exposure to help a client identify
and shift cognitions and behaviors that maintain his or her
PTSD symptoms.

Ehlers and Clark (2008) outlined the process of treatment
in terms of three TF-CBT goals.

Goal 1: 1dentify and change negative personal meanings
related to the trauma. This is achieved through updat-
ing trauma memories, a process that has three parts:
(a) identifying peak experiences of distress during the
trauma through imaginal reexperiencing, writing, and
discussion; (b) updating the impression that the client
had at the time with new information gained since the
trauma and/or the use of cognitive restructuring; and
(c) incorporating the new information into the image
of the trauma through imaginal reliving or reading
his or her narrative.

Goal 2: Reduce reexperiencing by using techniques that
elaborate the trauma memory. These techniques are
imaginal reliving, writing detailed description of the
trauma (e.g., a trauma narrative), revisiting the site of
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the trauma, and discriminating triggers related to the
trauma (i.e., identifying triggers to anxious thoughts
and then using CBT techniques to break the link be-
tween the triggers and the traumatic memory).

Goal 3: Dropping dysfunctional behaviors and cognitive
strategies. Identify, discuss, and create change in the
behaviors and cognitions that underlie the client’s
PTSD symptoms.

Ponniah and Hollon (2009) discussed 24 studies that
involved the combination of cognitive restructuring and
exposure therapy in comparison to waiting lists and other
treatments including repeated assessments, self-help, stress
management, and supportive counseling. These studies
evaluated TF-CBT varying from four to 20 sessions. TF-
CBT was found to be more effective in reducing PTSD
symptoms than were waiting lists, minimal attention, re-
peated assessments, and a self-help booklet. In studies that
used diagnosis as an outcome measure, between 47% and
95% of clients treated with TF-CBT no longer met PTSD
criteria after treatment. Ponniah and Hollon also investigated
several studies that explored the effectiveness of TF-CBT
compared with exposure alone or cognitive restructuring
alone and concluded that further research is needed. Seidler
and Wagner (2006) completed a meta-analysis of seven
studies comparing the use of TF-CBT with eye-movement
desensitization and reprocessing (EMDR) in the treatment
of PTSD. They found that although both treatments are ef-
fective in the treatment of adults, PTSD research does not
indicate one to be superior to the other.

EMDR

EMDR was developed by Francine Shapiro in 1990 to treat
symptoms associated with distressing (traumatic) memories.
EMDR has since been used to treat a broad range of symp-
toms and concerns (Shapiro & Maxfield, 2002). EMDR was
developed as a comprehensive integrative psychotherapy
approach using structured protocols that draw from psycho-
dynamic, cognitive behavioral, interpersonal, experiential,
and body-centered therapies (Shapiro & Maxfield, 2002).
Shapiro developed the Adaptive Information Processing
(AIP) model as a guide for EMDR clinical practice. The
AIP model focuses on fully processing information related
to traumatic and/or distressing experiences; Shapiro asserted
that these unprocessed memories are responsible for the
symptoms of PTSD.

In EMDR, the hypothesis is that eye movements (and other
methods for dual-attention stimuli) decrease the vividness
of and affect related to traumatic or distressing memories
(Shapiro & Maxfield, 2002). EMDR involves eight phases,
and Phases 3 through 8 are often repeated in sessions (Shapiro
& Maxfield, 2002). Depending on the client’s symptoms and
needs, it may take a few sessions or even months to complete
the eight phases of treatment described next.
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Phase 1: Full client history, assessment of client readiness
for EMDR, develop treatment plan, inform client of
standard procedures and “targets” or goals for EMDR.

Phase 2: Preparation and stabilization phase involving
establishment of rapport, setting reasonable client
expectations, psychoeducation focusing on client
symptoms. Assist client in enhancing and developing
a sense of safety, affect management, and self-control.
Self-calming techniques, such as “safe place visual-
izations,” are introduced at this time.

Phase 3: Begin processing the traumatic incident. The

client describes the most vivid visual memories as-
sociated with the incident and identifies current irra-
tional beliefs brought forth by the image. Memories
are rated on a scale ranging from 1 (feels completely
false) to 7 (feels completely true). The client experi-
ences the visual combined with the irrational belief,
which frequently draws out strong feelings. The client
identifies these emotions and rates level of distress
using the Subjective Unit of Disturbance (SUD; Ben-
jamin et al., 2010) scale. The client then identifies and
locates feelings and sensations in his or her body that
are related to this traumatic image/thought/feeling.

Phase 4: The client focuses on the image and associated
negative belief and bodily sensations while simultane-
ously moving his or her eyes from side to side for 15
or more seconds by following the counselor’s finger
movements. This practice is known as dual-attention
stimuli. Hand tapping, auditory stimulation, or other
methods may be used in lieu of eye movement. After
a set of dual-attention stimuli, the client is invited to
go “blank” and take a deep breath. The client is then
invited to share the new material (images, thoughts,
sensations, etc.), which is the focus of the next set.
This process is repeated many times, and often clients
report shifts in affect, thoughts, and bodily sensations.
The AIP conceptualization views these shifts as con-
nections between the dysfunctionally stored traumatic
memories and new healthy adaptive information.
The fourth phase concludes when the client reports
a distress level of 0 (using the SUD scale) related to
the incident.

Phase 5: Focus includes expression, integration of cli-
ent insights, and self-acceptance. This phase begins
after the traumatic memory can be recalled without
distress. The client pairs the memory with a new
positive cognition while experiencing dual-attention
stimuli in order to increase strength and confidence
in the new positive beliefs.

Phase 6: Any remaining tension the client experiences in
his or her body while focusing on the image and posi-
tive cognition is processed until the tension is relieved.

Phase 7: 1f a memory has not been fully processed, then
the self-calming resources developed in Phase 2 are
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strengthened. Clients are educated about the process-
ing that may continue in dreams, insights, memories,
and so on, and are encouraged to journal and draw
upon the skills learned in Phase 2.

Phase 8: The reevaluation phase. At the beginning of each
session, the client and counselor determine treatment
effectiveness, stability, behavioral change, integration,
and areas for further attention.

EMDR is thought to work through the use of dual-attention
stimuli to process the stored experience of trauma such that
clients are able to access new adaptive information and/or
memories and create new connections within their memory
network, thus experiencing a reduction in PTSD symptoms
(Shapiro & Maxfield, 2002).

EMDR is considered an established evidence-based treat-
ment for PTSD for both children and adults (Cukor, Difede,
Spitalnick, Rizzo, & Rothbaum, 2009; Davidson & Parker,
2001; Rodenburg, Benjamin, de Roos, Meijer, & Stams,
2009). In 2009, Ponniah and Hollon conducted a review of
empirically supported treatments for adult acute stress dis-
order and PTSD. They found 14 studies that met their inclu-
sion criteria in which EMDR was compared with treatments
such as waiting list, standard care, placebo, fluoxetine, stress
management, and TF-CBT. In most of these trials, EMDR
treatment ranged from one to 12 sessions. At the 6-month
follow-up, these studies indicated EMDR had superior
outcomes to psychopharmacology. Studies reviewed by Pon-
niah and Hollon that used diagnostic criteria as an outcome
measure indicated that between 77% and 90% of the study
participants who completed treatment and analysis did not
meet the diagnostic criteria for PTSD after completion of
EMDR treatment.

Other researchers assert that EMDR is among the best
short-term treatments for PTSD and point to a series of
meta-analyses of treatment for PTSD showing that EMDR
has positive effects and also compares favorably with phar-
macotherapy (Hogberg et al., 2008; Powers et al., 2010).
Still, the practice and elements of EMDR continue to inspire
controversy (Amstadter, McCart, & Ruggiero, 2007).

Mindfulness-Based Cognitive Therapy (MBCT)

Mindfulness-based practices have been used over the past 30
years to assist clients in responding more effectively to both
physiological and psychological afflictions. Mindfulness-
based stress reduction, developed by Jon Kabat-Zinn (1990),
has demonstrated positive results among patients post—heart
attack, individuals with chronic pain, and those with anxiety
disorders. Similarly, MBCT for depression, a structured train-
ing approach developed by Segal, Williams, and Teasdale
(2002) to address relapse prevention, has shown good clinical
efficacy. These approaches share the core technique that Kabat-
Zinn described as “paying attention in a particular way: on
purpose, in the present moment, and nonjudgmentally” (p. 4).
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When coupled with training in basic CBT ideas (learning
to observe one’s thinking), MBCT assists the individual in
disengaging from self-perpetuating mental habits of rumi-
nating on negative thought sequences that lead to anxiety or
depressive relapse.

All MBCT approaches stress a state of moment-to-moment
awareness and attention to one’s current being with the goal
of shifting away from a doing stance (e.g., “I need to change
this”) to a being stance (e.g., “I accept what is happening”).
During mindfulness-based practice, deep breathing relaxes
the body while thoughts are encountered without the inten-
tion of changing them. Among individuals with anxiety
disorders (e.g., PTSD), the shift in mental function needed
is from falling deeply into the content of negative thoughts
toward a gentle observation of the way that one’s thoughts
form patterns, lead to feelings, and create body sensations,
all of which are precursors to relapse-related mind states.
By learning to recognize without deeply indulging in these
thought patterns, the individual gains control of them. The
training that clients receive in various approaches to MBCT
share similar structured content. For example, Segal et al.
(2002) used an eight-session model to teach clients to pay
attention to their thoughts, feelings, and body sensations; to
be in the moment; to decenter when negative thought patterns
emerge; to learn acceptance and nonattachment; to let go of
unhelpful cycles; and to practice being rather than doing.

Research on the effectiveness of MBCT is promising.
Segal et al. (2002) conducted a randomized clinical trial
with 145 individuals who were depressed and who were at
least 3 months postdepression, placing the participants into
either a treatment-as-usual group or into an MBCT group.
Segal et al.’s findings indicated that in the 60 weeks following
an eight-session MBCT treatment, individuals receiving the
MBCT were half as likely to relapse as those receiving the
usual treatments (seeking help from a family doctor).

Repeatedly practicing mindfulness has been evaluated
empirically and found to have long-lasting positive effects.
Siegel (2007) indicated that a key skill in mindfulness prac-
tice is developing the ability to observe one’s own mind. He
labeled this ability as mindsight, and it is associated with
gaining deep insight and empathy. Furthermore, the process
of neural integration (i.e., prefrontal neurons reaching out
to differentiated areas of the brain and body) is an essential
underlying mechanism for a sustained sense of well-being.

Scientific evidence of the physiological impact of mindful-
ness practice is growing. For example, a study of mindfulness
meditation among Buddhist monks possessing extensive
meditation experience found they were able to sustain very
high rates of gamma wave activity compared with a control
group (Lutz, Greischar, Rawlings, Ricard, & Davidson,
2004). Gamma waves are patterns of neural activity primarily
associated with consciousness, critical thought, perception,
and various higher cognitive functions (Vanderwolf, 2000).
These Tibetan monks, according to the authors of the 2004
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study, had the greatest degree of high-amplitude gamma
activity yet reported in the literature. High gamma wave
activity is an indication of fine-tuned and efficient neural
networks, whereby populations of neurons between brains
regions fire synchronously. Over time, mindfulness meditation
presumably enhances and sharpens communication between
distributed neural assemblies. Through continuous practice
of this technique, self-directed focus promotes neuroplastic
changes and can structurally alter the way the brain is wired.
During this process, neural circuits that are used regularly
are strengthened. As seen in the monks, decades of mindful-
ness meditation practice induced neuroplastic changes that
enhanced cognitive control and strengthened communication
among various brain regions, including connectivity between
frontal and limbic brain structures.

Other Treatment Approaches

Studies have been conducted on the efficacy of a number
of other psychotherapies in the treatment of PTSD, such as
psychodynamic therapy (Brom, Kleber, & Defares, 1989;
Van Etten & Taylor, 1998), hypnotherapy (Abramowitz,
Barak, Ben-Avi, & Knobler, 2008; Brom et al., 1989; Van
Etten & Taylor, 1998), family therapy (Glynn et al., 1999),
couples therapy (Monson, Fredman, & Adair, 2008; Monson
et al., 2011; Monson, Guthrie, & Stevens, 2003), and group
therapy (Beck & Coftey, 2005; Beck, Coffey, Foy, Keane, &
Blanchard, 2009; Dorrepaal et al., 2010; Giannopoulou, Di-
kaiakou, & Yule, 2006; Schnurr et al., 2003). Meta-analyses
so far have indicated that although these treatments appear
to improve symptoms compared with no treatment, they are
not as substantially supported as TF-CBT, EMDR, and PE
(Bisson et al., 2007; Institute of Medicine, 2008; Ponniah &
Hollon, 2009).

The Role of CBT in Ameliorating
Neurological Changes in PTSD

A traumatic event can induce abnormal structural plastic
changes within the amygdala and elsewhere, but CBT can
still help to functionally rewire the brain but with some no-
table differences. Once PTSD symptoms become apparent,
neurons in the amygdala have formed strong interconnections
in such a way that a neural network facilitating abnormally
strong “flashbulb” memories are easily evoked by trigger
stimuli (Sapolsky, 2003). These connections, once formed, are
considered permanent and can last a lifetime. In such cases,
the efficiency of CBT-based techniques, such as imaginal ex-
posure therapy, does not rely on erasing these neuroanatomi-
cal configurations; rather, counseling seems to promote the
formation of new inhibitory connections that counterbalance
and diminish the excitatory activity of maladaptive PTSD
circuitry (Maguschak & Ressler, 2008; Quirk & Mueller,
2007). In these circumstances, CBT is similar to placing a
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kink in a hose to stop the flow of water. Inducing structural
changes in the brain takes time, but it is possible through
the use of CBT, which promotes a diminished expression of
learned fear (Ressler & Mayberg, 2007). Moreover, exercising
the PFC through CBT is important for successfully treating
other disorders of affect and anxiety.

Support for the neurobiological effects of CBT stems
from multiple lines of evidence (Lutz et al., 2004; Paquette
et al., 2003); however, successful treatment of PTSD via
CBT requires that counselors know when and how much to
stimulate their clients during any treatment plan. As with any
constructive challenge, stimulation is essential for developing
resilience for future life stressors and promoting recovery
from various psychiatric illnesses (Sapolsky, 2003). Although
the methods used by counselors to stimulate their clients are
numerous, Foa’s (Foa & Kozak, 1986) emotional processing
theory illustrates how the use of thoughts can stimulate a pa-
tient during imaginal exposure therapy, as well as the caveats
of underengagement or overengagement. Exposure therapy
treatment requires clients to actively and systematically
confront stress-related memories and avoid trauma-related
situations through thoughts and in vivo exposure (Foa &
Kozak, 1986). In doing so, clients disconfirm pathological
elements underlying PTSD symptomatology. This method,
however, can be ineffective if optimal levels of stimulation
are not achieved. Overengagement can retraumatize a cli-
ent by surpassing his or her ability to effectively cope with
distressing memories, whereas underengagement is also
undesirable because a patient does not sufficiently confront
anxiety-provoking memories (Rauch & Foa, 2006).

Counselors must recognize that these reactions, whether
real or imagined, have corresponding physiological effects on
the mind—body that can be approached from a neurological
perspective. On one hand, overengagement may induce an over-
activation of the body’s stress response system and overwhelm
top-down regulatory control of limbic brain regions, such as the
amygdala. On the other hand, the client who is underengaged
does not sufficiently activate particular cortical-limbic brain
regions, and thus makes modifying the erroneous conditions
underlying the disorder unlikely. As a way to see a reduction in
PTSD symptomatology, controlled and repeated activation of
both the emotional and cognitive centers of the brain is neces-
sary. With optimal amounts of stimulation, repeated exposure
to stressful memories in a safe environment appears to create
a “neurological environment” wherein prefrontal-induced
neuroadaptations (e.g., restructured thought patterns) involving
neuroplasticity, and other molecular mechanisms, positively
affect PTSD symptoms (Katz et al., 2009; McClung & Nestler,
2007; Shin et al., 2005).

For the majority of people who exhibit normal psychologi-
cal functioning, the brain is in a delicate balance between the
cognitive (the PFC) and the emotional (the limbic system)
components. A disconnect between these regions can induce
psychological disorders, such as PTSD or major depressive
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disorder. Other cognitive-based methods, however, can be
used to promote strong neurological communication between
brain regions and have therapeutic benefits (Lutz et al., 2004).
Mindfulness meditation is one example that has received sig-
nificant attention in treating depression, generalized anxiety,
and PTSD (Chiesa & Serretti, 2011; Evans et al., 2008; Segal
et al., 2002; Wells & Sembel, 2006).

Conclusion

Innovative research is beginning to shed light on the efficacy
behind interventions used by counselors on brain functioning
(Linden, 2006; Paquette et al., 2003), but identifying the underly-
ing factors involved in the development and successful treatment
of common psychiatric disorders is an ongoing endeavor for
researchers. Although many of the methods used by counselors
are supported by empirical evidence, additional scrutiny of the
efficacy of different pharmacological and psychotherapy tech-
niques, as well as the combination of the two, is warranted. These
issues are addressed elsewhere and are the subject of ongoing
debate as novel finds are emerging at a rapid pace (Cukor, Olden,
Lee, & Difede, 2010; Kennedy et al., 2007).

What is clear, however, is that thoughts, emotions, and
experiences can induce physiological changes that alter the
way the mind works. Under ordinary circumstances, each
component of one’s psychobiological profile influences—and
in turn is influenced by—the other to bring about a normal
balance. Typically, positive psychological and learning
experiences influence this balance in a beneficial manner
that promotes specialization and adaption to both static and
changing physical and social climates. When these modifica-
tions, however, manifest into a skewed version of reality that
disrupts everyday functioning, active intervention is often
necessary. In turn, one can approach the issue of abnormal
functioning from many different angles. For example, psy-
chiatric medications treat mental disorders from a bottom-up
perspective and are typically very effective. The value of a
top-down cognitive approach, however, lies in the ability to
direct executive brain functions, which influence physiologi-
cal and psychological states, in a manner that is safer and more
personalized than what psychiatric drugs can offer. Whichever
approach, or combination of approaches, is taken, logical
deductions from findings in the lab can provide practicing
counselors with invaluable knowledge. Better understand-
ing leads to better treatment, and counselors have the unique
potential to apply this knowledge in real time, giving clients
the immediate care they require.
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