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. Overview

Since posttraumatic stress disorder (PTSD) was first added to the diagnostic lexicon
of psychiatry in 1980, a wide range of interventions have been developed or adapted
to treat the core symptoms of the disorder, as well as frequently co-occurring symp-
toms (e.g., sleep impairment, family discord) and disorders (e.g., major depression).
These interventions have included variations on traditional psychotherapies (e.g., cog-
nitive, behavioral, psychodynamic, humanistic), psychiatric medications, neuromod-
ulation and stimulation interventions, new psychotherapies (“energy” therapies), and
use of a wide range of complementary and alternative medicine approaches (e.g., yoga,
acupuncture, equine therapy). We will consider the evidence for psychotherapies using
the framework suggested by David and Montgomery (2011), which considers both
the extent of support for the treatment package and the mechanisms hypothesized
to mediate or moderate treatment outcomes. According to this classification frame-
work, treatments range across nine categories that span well-validated theory and well-
validated treatment package (Category I) to bad-theory- and bad-intervention-driven
psychotherapy (Category IX).

In addition, we will briefly review the evidence for other PTSD interventions so as to
provide a comprehensive summary of treatment options for the disorder. Because there
are virtually no rigorous empirical data on complementary and alternative medicine
approaches, we will not review these interventions, although we note their use has
become widespread in recent years.

PTSD is now included in the fifth edition of the Diagnostic and Statistical Manual
of Mental Disorders (DSM-5) in a section titled “Trauma and Stress-Related Disorders,”
which also contains acute stress disorder and the adjustment disorders (American Psy-
chiatric Association, 2013). Both PTSD and acute stress disorder were previously clas-
sified under the “anxiety disorders” in the DSM-IV, while the adjustment disorders were
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classified as a residual diagnostic category (American Psychiatric Association, 1994).
PTSD is a severe psychiatric disorder resulting from a history of exposure to a trau-
matic event (Criterion A) that results in a minimum threshold of symptoms across four
symptom clusters: intrusion, avoidance, negative alterations in cognitions and mood,
and alterations in arousal and reactivity (Criteria B through E). Additional criteria relate
to duration of symptoms (Criterion F), functioning (Criterion G), and differential diag-
nosis due to a substance or other co-occurring condition (Criterion H).

It is well accepted that many different events may lead to the onset of PTSD, including
sexual assault, combat, natural disasters, motor vehicle accidents, and witnessing hor-
rific events experienced by others. More specifically for Criterion A, an event associated
with PTSD must include actual or threatened death, serious injury, or sexual violation
resulting from one or more of the following scenarios:
� directly experiencing the traumatic event;
� witnessing the traumatic event in person;
� experiencing the actual or threatened death of a close family member or friend that

is either violent or accidental;
� directly experiencing repeated and extreme exposure to aversive details of the event

(i.e., the type of exposure frequently encountered by police officers and first respon-
ders).

To meet criteria for PTSD, an individual must also report symptoms from each of the
four symptom clusters. Intrusion symptoms (Criterion B) include repetitive, involun-
tary, and intrusive memories of the event; traumatic nightmares; dissociative reactions
(i.e., flashbacks) along a broad continuum; intense prolonged distress after exposure
to reminders of the trauma; and heightened physiological reactivity to reminders of
the trauma. Avoidance symptoms (Criterion C) include avoidance of trauma-related
thoughts and/or feelings, and avoidance of people, places, activities, and so forth that cue
distressing thoughts or feelings about the traumatic event. Negative alterations in cogni-
tions and mood symptoms (Criterion D) include a persistent and distorted sense of self
or the world; blame of self or others; persistent trauma-related emotions, such as anger,
guilt, and/or shame; feeling estranged or detached from others; marked lack of interest
in pretrauma activities; restricted range of affect; and difficulty or inability remember-
ing important parts of the traumatic event. Finally, alterations in arousal and reactivity
symptoms (Criterion E) include irritability and aggressiveness, self-destructive or reck-
less behaviors, sleep difficulties, hypervigilance, marked startle response, concentration
difficulties, and sleep disturbance.

An individual must endorse at least one symptom from Criterion B, one symptom
from Criterion C, two symptoms from Criterion D, and two symptoms from Criterion
E, and the symptoms endorsed in Critera B through E must persist for 1 month or longer
(Criterion F). The symptoms must also be accompanied by significant distress or impair-
ment in social, occupational, or other important life domains (Criterion G), and symp-
toms cannot be better explained by another medical or psychiatric illness (Criterion H).

The DSM-5 includes two additional specifiers or associated features that can be added
to a PTSD diagnosis: “with dissociated symptoms” and “with delayed expression.” The
dissociated-symptoms specifier includes either depersonalization (i.e., experience of
being an outside observer to one’s experience or feeling detached from oneself ) or dere-
alization (i.e., experience of unreality or distorted reality) in response to trauma-related
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cues. The delayed-onset specifier includes an onset of symptoms that can occur immedi-
ately after the trauma but that may not meet full criteria for PTSD until at least 6 months
after the trauma.

Although the PTSD criteria in the DSM-5 are similar to what they were in the DSM-IV,
there are some slight differences. In addition to the inclusion of specifiers for deperson-
alization and derealization, the DSM-5 provides greater specification regarding which
events constitute a traumatic event (i.e., which events constitute a Criterion A event)
and excludes the need for an individual to have experienced intense fear, helplessness,
or horror at the time of the trauma due to its lack of predictive utility. Furthermore, the
avoidance/numbing symptom cluster in the DSM-IV is divided into two clusters in
the DSM-5: avoidance and negative alterations in cognitions and mood. The latter of
these clusters retains most of the DSM-IV numbing symptoms but also includes a wider
range of unpleasant emotional reactions. Finally, Criterion E, alterations in arousal and
reactivity, retains the majority of the DSM-IV arousal symptoms but also includes symp-
toms regarding aggressive or reckless behavior.

.. Clinical Features

The clinical expression of PTSD can vary significantly in terms of severity. Although the
diagnosis is categorical, there is evidence of a dimensional structure to PTSD (Broman-
Fulks et al., 2006; Forbes, Haslam, Williams, & Creamer, 2005). One implication of this
dimensional structure is that subthreshold symptoms of PTSD may cause significant
distress and functional impairment. One study found that veterans with subthreshold
PTSD underutilize mental health care, despite increased psychiatric comorbidity and
impairment relative to veterans without PTSD (Grubaugh et al., 2005). Other studies
have found an association between subthreshold PTSD and elevated levels of anger and
hostility, physical health functioning, and an increased likelihood of hopelessness and
suicidal ideation relative to those without PTSD (Jakupcak et al., 2011). Among civilians,
subthreshold PTSD has likewise been associated with levels of impairment and suici-
dality that are equivalent to those of individuals with full PTSD (Zlotnick, Franklin, &
Zimmerman, 2002).

The clinical syndrome of PTSD is associated with social maladjustment, poor quality
of life, medical comorbidity, and general symptom severity and illness burden. Social and
emotional problems include social avoidance, guilt, anger, unemployment, impulsive
or violent behavior, relationship difficulties, family discord, and employment instability
(Frueh, Turner, Beidel, & Cahill, 2001). Even after accounting for other factors (such as
demographics, severity of trauma exposure, physical injury, depression, and substance
abuse), PTSD contributes 8% of the variance in physical health and 6% of the variance in
mental health aggregate scores (Asnaani, Reddy, & Shea, 2014). When compared with
veterans with depression alone, veterans with PTSD and depression were significantly
more emotionally distressed, had more frequent mental health specialty visits, had more
total outpatient visits, and had higher outpatient mental health care costs (Chan, Chea-
dle, Reiber, Unutzer, & Chaney, 2009).

Suicide risk is elevated among individuals with PTSD (Panagioti, Gooding, & Tarrier,
2009; Jakupcak et al., 2011), and particular types of trauma, such as childhood abuse,
military sexual trauma, and combat, may be more strongly associated with suicidal-
ity than other types of trauma (Afifi et al., 2008; Kimerling, Gima, Smith, Street, &
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Frayne, 2007). Additionally, increased risk of suicidality is uniquely associated with
PTSD (Sareen, Houlahan, Cox, & Asmundson, 2005; Sareen et al., 2007). That is, this
association is not solely accounted for by the presence of other psychiatric conditions
commonly found with PTSD. Of course, an increased risk of suicidality is present in a
number of other psychiatric conditions (e.g., depression, substance abuse, eating disor-
ders) to a comparable or greater degree than that found in PTSD (Nock, Hwang, Samp-
son, & Kessler, 2010).

The societal and economic costs of PTSD are extremely high. In one study of combat
veterans considering all deployed service personnel at that time, the estimated cost was
more than $6.2 billion during the first 2 years postdeployment, with a majority of the
costs due to lost work productivity (Tanielian & Jaycox, 2008; see also Gates et al., 2012).
Health care burden is also high. People with PTSD have a higher number of missed
work days. The median public health care cost for PTSD is in the range of $8,000 per
year per veteran, and veterans with PTSD have a higher utilization of the overall health
care system when compared to other veterans (Asnaani et al., 2014; Tuerk et al., 2013).
The appropriate use of evidence-based practices, administered as soon as possible after
return from deployment (Gates et al., 2012), may offer the best hope for alleviating PTSD
and preventing subsequent occupational, social, and familial impairments.

.. Diagnostic Considerations

Comorbidity is a concern in the diagnosis and treatment of PTSD. Large nationally rep-
resentative samples have found that PTSD is significantly correlated with the major-
ity of mood and anxiety disorders, as well as alcohol use disorders (National Comor-
bidity Survey–Replication [NCS–R]: Kessler, Chiu, Demler, & Walters, 2005; National
Comorbidity Survey: Kessler, Sonnega, Bromet, Hughes, & Nelson, 1995). Data from
the NCS–R found that approximately half of those who met the criteria for PTSD also
met the criteria for at least three additional psychiatric diagnoses (Kessler et al., 1995).
Although there is some degree of symptom overlap between PTSD and other psychiatric
diagnoses (e.g., sleep and concentration difficulties and diminished interest in activities
are common to both depression and PTSD), this overlap does not account for the high
rate of comorbidity (Elhai, Grubaugh, Kashdan, & Frueh, 2008). When comorbid with
mood disorders, PTSD is more likely to be primary, whereas it is more likely to be sec-
ondary when comorbid with anxiety disorders (Kessler et al., 1995). Importantly, PTSD
and comorbid diagnoses may change over time within a given individual. A study of
trauma survivors found that half of those who reported PTSD only at 3-month follow-
up reported depression only at 12-month follow-up; likewise, half of those with depres-
sion only at 3-month follow-up reported PTSD only at 12-month follow-up (O’Donnell,
Creamer, & Pattison, 2004).

.. Epidemiology

In the US general population, the 12-month and lifetime prevalences of PTSD are 3.5%
and 6.8%, respectively (Kessler, Burglund et al., 2005; Kessler, Chiu et al., 2005). The
point prevalence of PTSD among US combat veterans is estimated to be approximately
8%, depending on the characteristics of the sample and the measurement strategies used
(Richardson, Frueh, & Acierno, 2010; Smith et al., 2008). There are different conditional
probabilities of developing PTSD by trauma type. For example, interpersonal violence,
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such as combat exposure or physical/sexual assault, is more often associated with PTSD
than other types of trauma. Despite this variability, the symptom expression of PTSD
remains fairly consistent regardless of the type of trauma experienced.

.. Psychological and Biological Assessment

A number of diagnostic measures can be used to assess PTSD. The Clinician-
Administered PTSD Scale (CAPS; Weathers, Keane, & Davidson, 2001) is the most
common interviewer-based instrument for PTSD and possesses robust psychometric
properties. The CAPS includes a detailed assessment of each traumatic event, frequency
and severity ratings for each symptom, and overall distress and impairment ratings.
Several CAPS scoring algorithms have demonstrated good diagnostic utility (Weathers,
Ruscio, & Keane, 1999). Other interview measures include the PTSD Symptom
Scale–Interview (Foa & Tolin, 2000) and the Structured Interview for PTSD (Davidson,
Smith, & Kudler, 1989). Additionally, the Structured Clinical Interview for DSM-IV
(First, Spitzer, Gibbon, & Williams, 1996) and the Anxiety Disorders Interview Schedule
(Brown, Di Nardo, & Barlow, 1994) contain modules for diagnosing the disorder.

Self-report questionnaires may also be used to assess PTSD and to measure symptom
change over time. Commonly used measures include the PTSD Checklist (Blanchard,
Jones-Alexander, Buckely, & Forneris, 1996), the PTSD Symptom Scale–Self Report
(Foa, Riggs, Dancu, & Rothbaum, 1993), and the Posttraumatic Diagnostic Scale (Foa,
Cashman, Jaycox, & Perry, 1997). An extensive list of measures used to assess PTSD
is available from the National Center for PTSD (http://www.ptsd.va.gov). Most of these
measures have recently been revised to reflect changes to the diagnostic criteria of PTSD
in the DSM-5, and therefore the revised versions have far less research on their psycho-
metric properties.

Aside from interview and self-report measures of PTSD, several physiological vari-
ables have been found to distinguish current PTSD from lifetime PTSD and the absence
of PTSD. These include an increased resting heart rate, an increased response to non-
trauma-related stressors, and increased heart rate, skin conductance, and diastolic blood
pressure in response to trauma cues (Pole, 2007). However, the diagnostic utility of these
physiological variables is limited in that they tend to be less accurate in predicting PTSD
than interview-based and self-report assessments.

. Etiological Pathways and Causal Mechanisms

A number of etiological pathways and causal mechanisms have been implicated in the
development of PTSD. These include genetic factors, brain structure and neurochemi-
cal abnormalities, pre- and posttrauma life events, cognitive appraisals and attentional
biases, and sociodemographic variables such as gender. Some of these variables have
implications for treatment, though as a field we are only just beginning to understand
them.

.. Behavioral and Molecular Genetics

Among US Vietnam War veterans, the risk of developing PTSD has been explained
by a genetic factor common to alcohol use and PTSD, a genetic factor associated with
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PTSD but not with alcohol use, and unique environmental effects (Xian et al., 2000). Yet
another twin study of Vietnam-era veterans found that genetic factors that accounted
for the relationship between combat exposure and PTSD also accounted for the relation-
ship between combat exposure and alcohol use (McLeod et al., 2001). Genetic factors
contributed more to the relationship between combat exposure and PTSD than envi-
ronmental factors did, whereas genetic and environmental factors contributed equally
to the relationship between combat exposure and alcohol use. Interestingly, genetic fac-
tors that account for the presence of PTSD may also influence exposure to certain types
of traumatic events. Concordance of interpersonal violence and PTSD is higher among
monozygotic twins compared with dizygotic twins, whereas other types of trauma (e.g.,
natural disasters, motor vehicle accidents) are not accounted for by genetic factors
(Stein, Jang, Taylor, Vernon, & Livesley, 2002).

In terms of specific genetic markers, researchers have associated the 5-HTTLPR poly-
morphism with an increased risk of developing PTSD in specific groups of trauma sur-
vivors, including hurricane survivors with a high degree of exposure (Kilpatrick et al.,
2003) and individuals reporting a traumatic event in childhood as well as adulthood (Xie
et al., 2009). A similar interaction has been reported for variants of polymorphisms in
the FK506 binding protein 5 (FKBP5) gene, which is involved in regulating the intracel-
lular effects of cortisol. Individuals with these variants who reported severe child abuse
were found to be at increased risk for developing PTSD after experiencing a traumatic
event in adulthood (Binder et al., 2008; Xie et al., 2009). This gene was underexpressed
among survivors of the September 11, 2001, attacks on the World Trade Center who
developed PTSD compared with those who did not (Yehuda et al., 2009). There is also
evidence for candidate genes in other systems (e.g., the dopamine system), but findings
have been limited or inconsistent (Broekman, Olff, & Boer, 2007; Koenen, 2007; Nugent,
Amstadter, & Koenen, 2008).

.. Neuroanatomy and Neurobiology

Several brain structures have been implicated in PTSD, including the amygdala, the
medial prefrontal cortex, and the hippocampus. First, PTSD is associated with increased
activation in the amygdala in response to trauma-related stimuli (Francati, Vermetten, &
Bremner, 2007). This increased activity is thought to represent the neural substrates of
exaggerated fear acquisition and expression, and may explain the salience of trauma
memories in people with PTSD (Rauch, Shin, & Phelps, 2006). Hyperactivity in the
amygdala is not unique to PTSD. Increased activity in response to disorder-related stim-
uli has also been noted in specific phobia and social anxiety disorder (Etkin & Wagner,
2007; Shin & Liberzon, 2010). Second, PTSD is associated with deficient functioning in
the medial prefrontal cortex (Francati et al., 2007; Shin & Liberzon, 2010). This defi-
ciency is thought to underlie inadequate top-down modulation of the amygdala (Rauch
et al., 2006). Moreover, the medial prefrontal cortex is thought to regulate processes
that are important for habituation and extinction of fear responses, including emotional
appraisal (Liberzon & Sripada, 2008). Third, PTSD is associated with abnormalities in
the hippocampus. These abnormalities may underlie difficulties contextualizing mem-
ories, such as recognizing that certain feared situations are actually safe (Liberzon &
Spirada, 2008; Rauch et al., 2006).

One meta-analysis concluded that increased PTSD severity is associated with
decreased volume of the hippocampus as well as decreased volume in the amygdala
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and the anterior cingulate, a structure in the medial prefrontal cortex (Karl et al., 2006).
Decreased hippocampal volume likely represents a risk factor for developing PTSD, as
opposed to a neurobiological effect of trauma (McNally, 2003). Consistent with this, hip-
pocampal volume does not change over time following trauma exposure (Bonne et al.,
2001). Moreover, a study of veteran twin pairs discordant for combat exposure and PTSD
found that PTSD severity among affected twins was negatively correlated with not only
their own hippocampal volume but also that of their nonexposed twin (Gilbertson et al.,
2002).

The neurochemical underpinnings of PTSD likely involve catecholamines
(epinephrine, norepinephrine, and dopamine) and cortisol (a hormone involved
in the neuroendocrine response to stress) as well as a variety of other neurotransmitters
(Yehuda, 2006). PTSD may also be characterized by disturbance of the hypothalamic–
pituitary–adrenal axis, arising primarily from hypersensitivity of glucocorticoid (i.e.,
cortisol) receptors (Yehuda et al., 2009). This may represent a risk factor, although the
research findings are not yet clearly integrated into a cohesive model that can explain
or predict.

.. Learning, Modeling, and Life Events

Although we recognize that traumatic life events contribute to PTSD, what is not
clear is whether trauma exposure and PTSD share a dose–response relationship. That
is, the data do not provide a clear understanding of how frequency and/or inten-
sity of trauma correspond with symptom severity or prevalence rates of the disorder.
Rates of PTSD vary based on the type of traumatic event, with interpersonal violence
(assaultive violence and sexual assault) associated with the highest rates (Breslau et al.,
1998; Norris, 1992). Rates of PTSD among Vietnam-era veterans roughly correspond
to degree of combat exposure (Dohrenwend et al., 2006). However, PTSD severity has
not been found to correspond to severity of exposure in other trauma samples, such as
motor vehicle accident survivors and political prisoners (Başoğlu et al., 1994; Schny-
der, Moergeli, Klaghofer, & Buddeberg, 2001). Thus, the dose–response relationship
between trauma exposure and PTSD may be nonlinear. That is, after a certain degree of
trauma exposure, symptom exacerbation may reach a plateau (McNally, 2003).

PTSD may also be related to degree of stress and/or trauma exposure prior to the pre-
cipitating traumatic event. Exposure to childhood physical or sexual abuse is associated
with an increased risk of future trauma exposure as well as the development of PTSD
in response to those subsequent traumas (Koenen, Moffitt, Poulton, Martin, & Caspi,
2007). Meta-analyses have also identified other pretrauma risk factors for PTSD, such
as level of prior psychological adjustment and the presence of a previous personal or
family history of psychiatric illness. Posttrauma risk factors also include a lack of social
support and additional life stressors (Brewin, Andrews, & Valentine, 2000; Ozer, Best,
Lipsey, & Weiss, 2008).

.. Cognitive Influences

Cognitive influences of PTSD include maladaptive beliefs about the meaning of the trau-
matic event after it is experienced (e.g., self-blame, guilt). Consistent with this, cognitive
reprocessing therapy emphasizes the importance of identifying and revising maladap-
tive beliefs about the trauma and promoting a more balanced integration of cognitions
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toward the traumatic event (Resick & Schnicke, 1993). Other possible cognitive mecha-
nisms of PTSD include attentional or memory-related biases toward threat-related stim-
uli or trauma-related material, which may specifically reflect a cognitive vulnerability to
developing PTSD (Brewin & Homes, 2003; Weber, 2008). PTSD is also influenced by the
perceived seriousness of the threat, which in turn may be influenced by cognitive vari-
ables such as autobiographical memory and understanding of the context within which
events occurred (Ehlers & Clark, 2000).

.. Sex and Racial/Ethnic Considerations

Epidemiological surveys suggest that women are more likely to report sexual assault or
child molestation, and men are more likely to report physical assault, combat exposure,
or being threatened or attacked with a weapon (Cyr et al., 2017). Prevalence studies of
PTSD further indicate that women are more likely to develop PTSD relative to men (at
a 2:1 ratio) given exposure to a traumatic event (Breslau, 2009). That is, women have a
higher conditional risk of developing PTSD relative to men.

Findings regarding the interplay among trauma exposure, PTSD, and race/ethnicity
are often inconsistent (Pole, Gone, & Kulkarni, 2008). Overall, however, most studies
have found comparable rates of PTSD between African Americans and Caucasians. The
few studies that have found significant racial/ethnic differences report higher base rates
of PTSD among African Americans relative to Caucasians that largely disappear once
severity of trauma exposure is controlled for. The most consistent findings regarding
PTSD and race/ethnicity pertain to Hispanics. Relative to non-Hispanic Caucasians,
Hispanics often have higher rates of PTSD in both community and clinical samples (Pole
et al., 2008). Cultural context may influence some aspects of PTSD, but the disorder
generally presents as a coherent group of symptoms across cultures.

.. Course, Prognosis, and Treatment

The symptoms of PTSD may begin immediately following or some time after a traumatic
event, and they may persist for years after the index trauma. The diagnostic specifier
“with delayed expression” allows for a diagnosis of PTSD when all of the criteria for
the disorder are not met for 6 months or longer after the traumatic event. Although
“delayed onset” of PTSD has been noted in some studies, these cases are most likely due
to an exacerbation of prior symptoms over time. Supporting this view, a review on the
topic found that delayed-onset PTSD in the complete absence of prior symptoms was
extremely rare (Andrews, Brewin, Philpott, & Stewart, 2007), a conclusion that other
empirical studies have since supported (Frueh, Grubaugh, Yeager & Magruder, 2009).

Consistent with cognitive–behavioral treatments’ theoretical underpinnings, clini-
cal practice guidelines generally recommend cognitive–behavioral interventions as the
most effective treatment approach for PTSD (Department of Veterans Affairs & Depart-
ment of Defense [DVA & DoD], 2010; Foa, Keane, & Friedman, 2009; Institute of
Medicine & the National Research Council [IOM & NRC], 2007; National Institute for
Clinical Excellence [NICE], 2005). Treatments that fall under this umbrella typically
include elements of psychoeducation, stress reduction, exposure to trauma-related cues
and memories, and cognitive restructuring, with the latter two components being con-
sidered the “active ingredients” for PTSD symptom reduction.
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Although a number of interventions emphasize exposure and/or cognitive restructur-
ing, the empirical data weigh heavily in favor of two specific treatment approaches for
adults and children with PTSD: exposure therapy (Foa, Hembree, & Rothbaum, 2007)
and cognitive therapy (Resick & Schnicke, 1993). According to the framework of David
and Mongomery (2011), each of these interventions should be classified as evidence-
based psychotherapies (Category I). Substantial empirical evidence supports both the
intervention package and the mechanisms (i.e., habituation for exposure therapy and
cognitive changes in cognitive therapy) hypothesized to mediate or moderate treatment
gains. The focus in exposure therapy is on habituation to feared images and situations,
whereas the focus of cognitive therapy is on modification of maladaptive trauma-related
beliefs (e.g., denial or self-blame). That said, cognitive therapy often includes exposure
exercises and exposure therapy often includes elements of cognitive restructuring. Thus,
the exact mechanisms of action in these two general forms of therapy are not neatly dis-
entangled in most clinical trials. Moreover, adding cognitive restructuring to exposure
does not appear to increase its efficacy (Foa et al., 2005), nor does adding writing expo-
sure exercises to cognitive therapy (Resick et al., 2008), suggesting that the therapies are
efficacious in both their combined and component forms.

Treatment reviews suggest the average patient receiving exposure or cognitive
therapy fares better than 86% to 90% of patients who are assigned to a control group
(i.e., who do not receive what is considered an active treatment) (Bradley, Greene, Russ,
Dutra, & Westen, 2005; Powers, Halpern, Ferenschak, Gillihan, & Foa, 2010). Despite
the overall efficacy of these interventions, 18% to 35% of individuals with PTSD who
complete treatment retain the diagnosis at follow-up, and civilians show dramatically
greater improvement than military veterans (Bradley et al., 2005). Disability incentives
to remain ill have been posited as one possible reason why veterans evidence less
clinical improvement than civilians (Frueh, Grubaugh, Elhai, & Buckley, 2007; Gros,
Price, Yuen, & Acierno, 2013; McNally & Frueh, 2013), as have other characteristics
unique to veteran populations (e.g., nature of combat trauma). Clearly there is a
sociopolitical aspect to the modern experience of military veterans that sets it apart
from prior eras (e.g., in the United States, the US Civil War; Frueh & Smith, 2012);
the United States, for example, is currently facing a national epidemic of veteran
maladjustment that is without historical precedent (McNally & Frueh, 2013). Another
concern is that treatment dropout rates hover around 30% across clinical populations
(Cloitre, 2009).

Reflecting neurobiological models of the disorder, pharmacological treatments for
PTSD act primarily on the neurotransmitters associated with fear and anxiety, which
include serotonin, norepinephrine, GABA, and dopamine. Selective serotonin reuptake
inhibitors (SSRIs) are generally considered the pharmacological treatment of choice
for PTSD (DVA & DoD, 2010; Stein, Ipser, & McAnda, 2009), and this class of drugs
includes the only two medications that are currently approved by the US Food and
Drug Administration for the treatment of PTSD: sertraline (Zoloft) and paroxetine
(Paxil). Although there is some support for the efficacy of psychotropic medications
for the treatment of PTSD, not all practice guidelines support their use. After a review
of 37 PTSD pharmacotherapy trials, the Institute of Medicine determined that there
was insufficient evidence in support of any psychotropic medications for PTSD,
including SSRIs (IOM & NRC, 2007). Additionally, psychotropic medications do not
typically alleviate all of the symptoms associated with this disorder, and it is generally
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recommended that patients take medications in conjunction with a psychotherapy
specifically developed to treat PTSD.

. Evidence-Based Practices

.. Psychosocial Treatments for PTSD

As already noted, clinical practice guidelines generally recommend cognitive–
behavioral interventions as the most effective treatment approach for PTSD (DVA &
DoD, 2010; Foa et al., 2009; IOM & NRC, 2007; NICE, 2005). Although a num-
ber of interventions emphasize exposure and/or cognitive restructuring, the empiri-
cal data weigh most heavily in favor of two specific treatments: exposure therapy (an
exposure-based intervention; Foa et al., 2007) and cognitive processing therapy (CPT;
predominantly a cognitive restructuring intervention but includes elements of expo-
sure; Resick & Schnicke, 1993). The imbalance in the literature emphasizing exposure
therapy and CPT over other similar treatments is probably not based on their superi-
ority per se but rather the greater adoption of these specific interventions by individual
providers and health care agencies, such as the Veterans Health Administration (VHA)
in the United States (Rosen, Ruzek, & Karlin, 2017).

Partly driving the successful dissemination of these treatments is the fact that both
exposure therapy and CPT are available as manualized treatments. The second driving
force is the availability of training workshops, which often include follow-up consul-
tations, for both CPT and exposure therapy throughout the United States (one reason
is that they have been funded by the VHA since 2007). These factors have influenced
the adoption and spread of exposure therapy and CPT relative to similar treatments.
In 2007, the VHA initiated a broad roll-out of exposure therapy and CPT training to
VHA providers nationwide. This ongoing effort includes extensive training workshops
for VHA providers, support materials and supervision, and formal processes to certify
clinicians and trainers. Reflecting the broad scope of this effort, as of December of 2011,
over 4,000 VHA clinicians had been trained in exposure therapy or CPT.

... Exposure therapy
The consensus statement on PTSD by the International Consensus Group on Depres-
sion and Anxiety deemed exposure therapy to be the most efficacious psychotherapy
for PTSD (Ballenger et al., 2000; Foa, 2000). The National Institute for Health and
Care Excellence (previously the National Institute for Clinical Excellence, 2005) and
the Institute of Medicine (IOM & NRC, 2007) reaffirmed this conclusion. Exposure
therapy is an effective and accepted intervention for a range of anxiety disorders and is
theoretically appropriate for treating acute symptoms of PTSD. However, while there is
strong evidence for the effectiveness of exposure therapy for the treatment of PTSD in
civilians, there is a lack of corresponding evidence to support the treatment of PTSD in
combat veterans (Bradley et al., 2005; Frueh et al., 2007; IOM & NRC, 2007). Moreover,
exposure therapy may not address the “negative” symptoms of PTSD (e.g., social with-
drawal, interpersonal difficulties, occupational maladjustment, emotional numbing),
depression, or feelings of guilt, and it may not improve emotional regulation, such as



7.3 Evidence-Based Practices 

anger management (Frueh, Turner, & Beidel, 1995). This is because exposure is specif-
ically focused on anxiety and fear reduction, and hence does not address other clinical
features of PTSD. Therefore, it is possible that, for treatment to be fully successful, it
must address not only the problem of maladaptive anxiety and fear but also the marked
social impairment and emotional dysregulation characteristic of PTSD. According to
the framework of David and Mongomery (2011), exposure therapy for PTSD should be
classified as an evidence-based psychotherapy (Category I).

.... Exposure-based interventions
Exposure-based interventions broadly involve exposing patients to feared stimuli (i.e.,
objects, places, thoughts) within a safe environment in order to overcome or “extin-
guish” their fear reaction and can be traced back to Pavlovian fear conditioning models
of animal behavior. Within this framework, extinction occurs when a previously learned
response to a cue (e.g., fear response to food that is paired with an electric shock) is
reduced when the cue (food) is presented in the absence of the previously paired aver-
sive stimulus (shock). Though subtle differences may exist in the application of different
types of exposure protocols for PTSD, the general underlying principles of these treat-
ments involve repeatedly exposing an individual to feared traumatic memories and asso-
ciated feelings in the absence of a negative outcome. This process ultimately results in a
decrease in the patient’s fear response to trauma-related cues and, as a result, a decrease
in the avoidance behaviors that maintain PTSD.

When an individual encounters a feared object, event, or situation, the typical
response is to become anxious and then to try to escape from the situation. Escape may
temporarily eliminate fear, but it can lead to a pattern of further anxiety and avoidance.
The anxious response can be eliminated through the process of exposure to the feared
object, experience, or situation. On one level, explaining exposure therapy is easy. If you
are afraid of a dog, how do you get over that fear? You have to be around a dog. Exposure
therapy requires the individual to be placed in the situation that creates anxiety and to
remain there until the emotional distress elicited has been extinguished. So, if a person
were afraid of a dog and they were asked to be in a room with a dog, they would remain
in contact with the dog until they were no longer anxious. This is called within-session
habituation. On a neurological level, learning is occurring and the brain is establishing
new neural connections about the situation (Davis, Ressler, Rothbaum, & Richardson,
2006)—“just because I am in contact with a dog does not mean that I will get bitten.”
Although not targeted directly, unprompted cognitive change during exposure therapy
may be a secondary mechanism that facilitates recovery during exposure sessions and
there are some data supporting this (Zalta et al., 2014).

When an exposure session is repeated over a number of days, these neural networks
are strengthened to the point that they are stronger than the old fear network. On an
emotional level, repeating the exposure over time results in diminishment of the initial
anxiety response and a shorter time to return to a nonanxious state, until even imme-
diate contact with the object or event no longer produces an anxious response. This is
called between-session habituation. Put simply, exposure therapies help patients realize
that thoughts and feelings about their traumatic memory are different from the trauma
itself, are not inherently dangerous, and can be tolerated.
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.... Prolonged Exposure
Prolonged Exposure (PE) is a specific brand of exposure therapy developed by Foa and
colleagues that has generated the most empirical support of treatments within this area
of treatment (Foa et al., 2007). A recent meta-analysis of 13 randomized controlled trials
(RCTs) for PE revealed a combined effect size of 1.08, suggesting that the average patient
receiving PE fares better than 86% of patients who are assigned to a control group (i.e., do
not receive what is considered an active treatment) (Powers et al., 2010). Another meta-
analysis found a mean effect size of 1.26 for a range of exposure therapies relative to
a control group, suggesting that the average patient receiving an exposure-based inter-
vention fares better than 90% of patients who are assigned to a control group (Bradley
et al., 2005).

Similar to exposure therapies more broadly, the theoretical model of PE is based on
conditioning principles: trauma-related cues have become conditioned stimuli that are
avoided. Exposure treatment requires that an individual be exposed to feared elements
of the traumatic memory and habituate to them through extinction principles. As habit-
uation occurs, anxiety decreases. PE is also based on emotional processing theory, which
suggests that traumatic events are incompletely and inaccurately encoded in memory as
“fear networks.” Gradual exposure to corrective information through the confrontation
of traumatic stimuli within a safe, therapeutic environment results in a competing and
antithetical memory structure that inhibits the conditioned fear response and leads to
a more organized, less distressing, and less intrusive traumatic memory.

Like the majority of exposure-based interventions, PE relies on two primary thera-
peutic tools to accomplish extinction: imaginal exposure and in vivo exposure. During
imaginal exposure, patients “revisit” the index event mentally, providing a detailed ver-
bal account of the traumatic memory that includes sensory information, thoughts, feel-
ings, and reactions experienced during the trauma (Foa et al., 2007). While recounting
their traumatic memory in vivid detail, patients are instructed to verbalize subjective
units of distress (SUDS) every 5 to 7 minutes on a scale from 0 to 100 or 0 to 10. These
SUDS ratings are then used to guide the pace and intensity of treatment in order to
provide the patient with a therapeutic level of in-session anxiety (i.e., a level that is chal-
lenging yet not overwhelming) as well as provide patients with an ongoing awareness of
how their anxiety will decrease over time if they tolerate the initial discomfort associated
with confronting distressing memories (i.e., habituation/extinction).

Similar to the principles of imaginal exposure, for in vivo activities outside of session,
patients confront feared objects, experiences, and situations that remind them of the
trauma but that are not dangerous. Patients work off a list previously constructed with
the help of the therapist, and patients are encouraged to start with an item that elicits
a moderate level of anxiety (i.e., SUDS of 40), to monitor their SUDS, and to remain in
the moment until they note a decrease in their distress. Particularly anxious or avoidant
patients may need to start with items that elicit less distress (i.e., SUDS of 25) in order
to ensure they have some success with the exercise. Patients’ awareness of how their
distress decreases as they confront anxiety-provoking stimuli and memories provides
positive reinforcement for engaging in treatment. Treatment with PE typically ranges
from nine to twelve 90-minute sessions. The first two sessions include information-
gathering and psychoeducation, with later sessions focusing on imaginal exposure and
monitoring of in vivo homework assignments. According to the framework of David and
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Mongomery (2011), PE for PTSD should be classified as an evidence-based psychother-
apy (Category I).

.... Trauma management therapy
Trauma management therapy (TMT) is a multicomponent treatment incorporating
exposure therapy and designed to specifically address the multiple problems associated
with the clinical syndrome of PTSD (Frueh, Turner, & Beidel, 1996; Turner, Frueh, &
Beidel, 2005). TMT was developed for use with combat veterans with PTSD who were
reporting reduced anxiety after exposure therapy but were not showing improved social
and emotional functioning, in part because it was perceived that they lacked social and
emotional regulation skills. In addition, they were reporting a high frequency of physical
and verbal rage episodes, and feelings of depression and guilt. Thus, TMT was devel-
oped to address all of these features. The treatment contains two general components.
The first component is individual exposure therapy, which addresses the unique features
of each veteran’s trauma. The second component is social and emotional rehabilitation,
which uses a skills training format and is conducted in small groups. It includes
interpersonal skills training, anger and emotion management training, and more
recently behavioral activation (Lejuez, Hopko, Acierno, Daughters, & Pagoto, 2011) for
depression.

TMT is not merely a combination of exposure and traditional social skills training.
Rather, it includes content areas designed to remedy specific difficulties seen in veterans
with chronic PTSD, and it represents a model that may be adapted for civilians with the
disorder. The intervention involves identifying specific areas of functioning (e.g., occu-
pational, family, social) in which the patient would like to make changes and examining
the values held within those areas. This is followed by identifying and planning daily
activities that help one to live in accordance with the values identified as important.
Accomplishing activities that are closely linked to core values results in more positive
and enjoyable experiences.

Initial research with this multicomponent program demonstrates promise. A RCT
showed that TMT resulted in significant improvement in primary PTSD symptoms
after exposure therapy, with improved social and emotional functioning only after the
other components of TMT were completed (Beidel, Frueh, Uhde, Wong, & Mentrikoski,
2011). An adapted variation of this treatment model has also shown promise with civil-
ians suffering from comorbid PTSD and schizophrenia (Frueh, Grubaugh, Cusack et al.,
2009). Additional research with the program is underway, including a current large RCT,
and recent data suggest this program can be effectively implemented as an intensive out-
patient program that condenses TMT from a 3-month into a 3-week treatment program
(Beidel, Frueh, Neer, & Lejuez, 2017). According to the framework of David and Mon-
gomery (2011), TMT for PTSD should be classified as an evidence-based psychotherapy
(Category I).

.... Virtual reality
Virtual reality (VR) technology shows promise as an augmentation approach to exposure
therapy to enhance the extinction response mechanism. Typically, exposure therapy is
conducted using either imaginal or in vivo methods. In vivo means that the individual
actually comes into physical contact with the fearful object/event. Many specific phobias
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(dogs, heights, spiders) can be treated effectively with in vivo exposure therapy. How-
ever, there are other situations and events that are not reproducible in real life (such as
the events associated with military combat trauma) and, in those cases, many clinicians
conduct imaginal therapy. Together, the clinician and patient construct a scene based
on the traumatic event. The individual imagines this scene until such time as distress is
eliminated. Imaginal therapy has long been the mainstay form of behavior therapy for
complicated anxiety disorders such as PTSD when actual recreation of the trauma is not
possible.

VR as a means of augmenting exposure therapy has recently been introduced into
many treatment settings (Rothbaum, Hodges, Ready, Graap, & Alarcon, 2001). VR
is useful when in vivo exposure to traumatic events precipitating the onset of PTSD
is not possible (e.g., car bombings cannot be re-created) and patients are unable to
or do not want to reimagine the traumatic events. In other words, exposure using a
VR environment overcomes a significant hurdle for many individuals with PTSD: an
inability to engage in imagery of sufficient detail and affective magnitude to re-create
essential aspects of the traumatic event. A basic tenet of any form of exposure therapy
is the need to engage as many of the senses as possible. Thus, VR, with its ability to
simultaneously present visual, auditory, olfactory, and tactile cues, offers the promise
of optimizing exposure therapy. A recent RCT found VR exposure therapy was effi-
cacious for treating deployment-related PTSD among active-duty military personnel,
although it was not found to be superior to imaginal exposure therapy (Reger et al.,
2016). According to the framework of David and Mongomery (2011), VR-assisted
exposure therapy for PTSD should be classified as an evidence-based psychotherapy
(Category I).

... Cognitive therapy
Not everyone responds to or is willing to attempt exposure therapy, and one possible
explanation is that some participants have an overfixation on the meaning of the trauma
(e.g., betrayal, moral transgressions) and this overfixation interferes with the cognitive
demands needed for habituation and the success of exposure therapy. Cognitive inter-
ventions for PTSD are based on cognitive therapy principles that can be traced to the
work of Aaron Beck and Albert Ellis. These interventions are based on the assumption
that thoughts precede mood and that negative thoughts and beliefs are at the core of
negative mood states. The goal of most cognitive therapies is to identify the negative
and distorted beliefs that patients have and replace them with positive thoughts that
are believed to be more balanced and healthy. With PTSD the focus of treatment is on
identifying and targeting the negative cognitions that drive the core features of PTSD
as well as other maladaptive cognitions common to trauma victims, such as feelings of
guilt, shame, and self-blame.

There are very few RCTs of cognitive therapy that do not include elements of expo-
sure therapy. Bradley and colleagues (2005) separated cognitive behavior therapies with
and without an exposure component and found comparable results in terms of their effi-
cacy. Cognitive–behavioral therapies without exposure yielded a mean effect size of 1.26
relative to a control group, suggesting that the average patient receiving a non-exposure-
based intervention fares better than 90% of patients who are assigned to a control group,
and these results are comparable to those reported in Section 7.3.1.1 for exposure ther-
apies (Bradley et al., 2005).
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.... Cognitive processing therapy
Cognitive processing therapy (CPT) is a manualized cognitive therapy for PTSD with the
most empirical support relative to other treatments in this category. It attempts to pro-
mote recovery from PTSD by examining the meaning of the traumatic event (Resick &
Schnicke, 1993). Although classified here based on its emphasis on cognitive restructur-
ing over exposure, CPT typically includes exposure through a written narrative compo-
nent and is classified by some as an exposure-based intervention (e.g., IOM & NRC,
2007). Direct comparisons between the cognitive and exposure therapies have failed to
find significant differences across conditions (Resick, Nishith, Weaver, Astin, & Feuer,
2002), and thus it may be difficult to completely disentangle the exact mechanisms of
action.

CPT is based on information-processing theory, which emphasizes the importance of
how individuals encode and recall information. This process largely involves schemata
(similar to cognitive therapies more broadly), which are frameworks for organizing and
interpreting information. Schemata are generally useful in that they save us time (i.e.,
they serve as cognitive shortcuts), but they can also lead to errors if relevant information
is not processed properly. In the context of a sexual assault, a woman will try to process
the assault given her existing schemata regarding sexual assault more broadly and her
beliefs about herself. To the degree to which these conflict, she will have difficulty inte-
grating the event into her belief system. This discrepancy is perhaps best highlighted
by the “just-world” belief, which is a central tenet of CPT and emerged from the social
psychology literature.

The just-world belief is the common human tendency to believe that good things hap-
pen to good people and bad things happen to bad people. This tendency is largely driven
by the need for humans to feel more in control of random events, thereby decreasing
their sense of vulnerability. A sexual assault is generally discrepant with the just-world
belief. Thus, when a woman is assaulted, she must struggle with integrating this event
with her preexisting views of herself and her understanding of the world around her. In
some cases, it may be easier for a woman to blame herself for the assault rather than
to believe that she lives in a world where random acts of violence occur. Conversely, a
woman may decide that the world is a dangerous place and avoid places or people that
remind her of the trauma or social intimacy more broadly. Either view would be consid-
ered extreme and maladaptive and subsequently targeted in treatment.

CPT, like any cognitive therapy approach, emphasizes the importance of identifying
and revising maladaptive beliefs about the trauma and promoting a more balanced
integration of the traumatic event. Treatment typically consists of twelve 50-minute
sessions. The initial session includes education about PTSD and a rationale for the treat-
ment. Patients are then instructed to write an impact statement prior to the next session
on the meaning of the traumatic experience, including the effects of the experience
on their beliefs about themselves, others, and the world more broadly. They are also
instructed to consider themes such as trust, safety, and competency when writing their
statement.

Subsequent sessions (3 through 7) focus on identifying maladaptive thoughts (stuck
points), increasing the patient’s awareness of their thoughts and feelings, and aid-
ing their processing of the traumatic event. Processing the traumatic event typically
involves writing and reading a detailed account of their worst traumatic memory and
Socratic questioning designed to help patients challenge their faulty thinking patterns.
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Thus, through a series of questions, the therapist encourages patients to essentially
“weigh the evidence” and reevaluate their maladaptive thoughts. This process, if suc-
cessful, leads patients to a more balanced view of themselves, others, and the world.
Sessions 8 through 12 follow a similar strategy of Socratic questioning but focus more
specifically on the specific themes of safety, trust, power and control, esteem, and inti-
macy issues.

The efficacy of CPT is well supported via RCTs conducted with females with PTSD
related to sexual assault experiences. The intervention appears to achieve significant
symptom reduction by targeting maladaptive cognitions (Gallagher & Resick, 2012;
Resick, Williams, Suvak, Monson, & Gradus, 2012). Repeated altering of maladaptive
cognitions and the integration of the traumatic event into the patient’s self-schema are
theorized to reduce the secondary emotions (e.g., depression, guilt, self-blame) and
intrusive recollections associated with PTSD. The different underlying mechanisms of
change have been suggested to promote increased recovery in their respective domains.
In one retrospective data analysis, CPT produced a decrease in PTSD symptoms in civil-
ian sexual assault victims, as mediated by greater changes in hopelessness. Exposure
therapy produced a similar PTSD symptom decrease as mediated by habituation, inde-
pendent of cognitive changes in hopelessness (Gallagher & Resick, 2012).

Implementation of CPT in military populations has occurred more recently and,
although the extant literature is not as large as for exposure therapy (Chard, Schumm,
Owens, & Cottingham, 2010; Forbes et al., 2012; Morland et al., 2014; Suris, Link-
Malcolm, Chard, Ahn, & North, 2013), it does suggest that CPT is efficacious for vet-
erans with PTSD. However, it appears to be significantly more efficacious when deliv-
ered in an individual rather than a group format (Resick et al., 2017). According to the
framework of David and Mongomery (2011), CPT for PTSD should be classified as an
evidence-based psychotherapy (Category I).

.... Stress inoculation training
Stress inoculation training (SIT) is another form of cognitive–behavioral therapy for
PTSD. As the name suggests, SIT was developed to help “inoculate” patients from their
PTSD anxiety and reactivity by providing them with anxiety management skills train-
ing prior to exposure. SIT places particular emphasis on anxiety management tech-
niques such as systematic desensitization (progressive muscle relaxation) and breath-
ing retraining (teaching patients to breathe deeply from the diaphragm). However, it
also includes cognitive techniques (i.e., positive thinking and reframing techniques, and
thought-stopping) and exposure. After patients master the necessary anxiety manage-
ment skills, they confront feared stimuli from a hierarchical list of fear-inducing items
starting with the least feared item and working up the list. Although considered an effica-
cious treatment approach for PTSD in some treatment guideline reports (DVA & DoD,
2010; Foa et al., 2009), SIT and other anxiety management approaches have not expe-
rienced the widespread clinical evaluation or dissemination of the other psychosocial
interventions. More often, elements of anxiety management approaches are integrated
into other cognitive–behavioral packages. Because of this, there are relatively few recent
treatment outcome studies using SIT or similar approaches. Thus, according to David
and Montgomery’s (2011) framework, SIT should be classified as a theory-driven psy-
chotherapy (Category III).
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.... Eye movement desensitization and reprocessing
Eye movement desensitization and reprocessing (EMDR), sometimes classified sepa-
rately, is discussed here as another variant of cognitive–behavioral interventions for
PTSD. EMDR was developed in the late 1980s from the personal observations of
Francine Shapiro and was subsequently manualized in 1995 (Shapiro, 1995). Shapiro
noticed that rapid back-and-forth eye movements had a desensitizing effect on her own
unpleasant or distressing thoughts. In further observing that lateral eye movements in
isolation did not yield therapeutic effects, she then integrated lateral eye movements
(and subsequently other variations of bilateral audio or visual stimulation) into a more
comprehensive treatment package for PTSD that includes elements of exposure and
cognitive restructuring.

EMDR is a somewhat controversial treatment in that its proponents have historically
argued that lateral eye movements facilitate the cognitive processing of traumatic mem-
ories via their effect on dampening the distress associated with a traumatic memory,
while other researchers simply view EMDR as a variant of exposure therapy. Consistent
with the latter view, a meta-analysis and other subsequent studies suggest that the lateral
eye movements in EMDR do not offer any additional treatment benefits over exposure
alone (Davidson & Parker, 2001), and there is no credible theoretical reason to expect
that they would.

Currently, the EMDR Institute offers a more tempered view of lateral eye movements,
asserting that the success of EMDR is due to its many treatment components, all of
which contribute somewhat equally to treatment efficacy. Regardless of whether EMDR
is considered a unique treatment approach or whether lateral eye movements are essen-
tial to the efficacy of EMDR, a number of practice guidelines support its use in the
treatment of PTSD. The average effect sizes for EMDR relative to control or nonspe-
cific therapies are Cohen’s d = 1.25 and d = 0.75, respectively (Bradley et al., 2005).
These numbers suggest that the average patient receiving EMDR fares better than 90%
of patients who are assigned to a control group and 79% of those who are assigned to
a nonspecific therapy group. These findings suggest that EMDR is similar in efficacy to
other cognitive–behavioral interventions, although there is no scientifically valid the-
ory or empirical data to support the saccadic eye movement aspect of this intervention.
Thus, according to David and Montgomery’s (2011) framework, EMDR should be clas-
sified a good-intervention- and bad-theory-driven psychotherapy (Category V).

.... Energy therapies
The so-called energy therapies, popular with many master’s level and new-age thera-
pists, often identified as “Thought Field Therapy,” “the Tapping Method,” “Emotional
Freedom Techniques,” “acupoint stimulation,” “Neuro Emotional Technique,” and many
other variations, have no scientifically valid theory or mechanism of action (e.g., there
is absolutely no scientific evidence to support the notion of body “meridians”) or rigor-
ously controlled empirical data to support their efficacy. Whatever response their practi-
tioners have noted is impossible to separate from a simple placebo response. Proponents
of these interventions often claim something to the effect of: “Absence of efficacy data
does not mean these interventions do not work.” To this antiscientific perspective, we
respond: “Given there are so many psychotherapies for PTSD with strong efficacy data,
it cannot be justified to use treatments for which there are no meaningful efficacy data.”
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According to David and Montgomery’s (2011) framework, energy therapies should be
classified as pseudoscientifically oriented, or bad-theory- and bad-intervention-driven
psychotherapies (Category IX).

... Summary of psychotherapy for PTSD
The bottom line with exposure therapy and cognitive therapy is that they are both indi-
cated for the treatment of PTSD based on strong theoretical models and controlled
empirical support. Multiple RCTs and meta-analyses have provided evidence that expo-
sure and cognitive therapy have relatively equivalent beneficial outcomes (e.g., Foa &
Rauch, 2004; Moser, Cahill, & Foa, 2010), including some beneficial change in both cog-
nitive and physiological arousal dimensions of PTSD (Foa & Rauch, 2004; Gallagher &
Resick, 2012; Resick et al., 2012; Zalta et al., 2014). That said, despite their overall posi-
tive effects, these two widely accepted approaches are not efficacious for all people with
PTSD.

Treatment effect sizes for PTSD are moderate, treatment is associated with high
dropout rates, and treatment is minimally beneficial or ineffective for a portion of
patients (Bradley et al., 2005; Roberts, Kitchiner, Kenardy, & Bisson, 2009; Rothbaum
et al., 2014). The dropout rate in civilian PTSD (e.g., motor vehicle accidents, nonsex-
ual physical trauma) is approximately 20% (Bryant et al., 2007; Imel, Laska, Jakupcak, &
Simpson, 2013) and higher among military populations (averaging 27% but ranging from
17% to 52%; Gros, Yoder, Tuerk, Lozano, Acierno, 2011; Reger et al., 2011; Tuerk et al.,
2011). Among civilians, dropout data show individual characteristics associated with
dropout include catastrophic cognitions and higher behavioral avoidance (Bryant et al.,
2007).

As noted, although the two theoretically different approaches may impact overall
treatment outcome, they may not do so directly and to an extent sufficient to produce an
overall positive treatment outcome. For military personnel, for example, whose clinical
presentation of PTSD has a strong moral injury component, simply treating that indi-
vidual with exposure therapy and hoping that secondary change in cognitions will occur
may be therapeutically naive. Directly addressing the cognitive element may be neces-
sary to produce beneficial therapeutic change. However, efforts to combine interven-
tions that directly target both the physiological/habituation process and the cognitive
restructuring process have not resulted in improved treatment efficacy (Foa & Rauch,
2004; Moser et al., 2010).

EMDR likewise has generated sufficient evidence of efficacy by most guidelines, but
studies have failed to demonstrate that the saccadic eye movements unique to this inter-
vention are necessary. In this regard, EMDR represents another variant of exposure ther-
apy that, similarly to PE, has been successfully disseminated and marketed. Although
some providers advocate for one approach over the other based on personal preference,
there are no conclusive data to suggest one is superior to the other. In fact, most meta-
analyses suggest that cognitive–behavioral interventions for PTSD are comparable in
efficacy and all likely benefit, in part, from the effects of nonspecific factors (Powers
et al., 2010; Seidler & Wagner, 2006).

Finally, while there is a good deal of research examining clinical outcomes from a
variety of psychosocial interventions for PTSD, there is far less extant research exam-
ining the theorized mechanisms of these interventions. This is true generally for inter-
ventions across the range of mood and anxiety disorders. For example, while targeting
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threat reappraisal via cognitive therapy is related to clinical symptom improvement in
anxiety disorders, there are few studies that meet the criteria necessary to demonstrate
that it causes symptom improvement and that it is not a proxy for other variables (e.g.,
nonspecific factors; Smits, Julian, Rosenfield, & Powers, 2012).

.. Psychopharmacological Therapy for PTSD

Medications for treating PTSD act primarily on the neurotransmitters associated with
fear and anxiety, which include serotonin, norepinephrine, GABA, and dopamine. SSRIs
are considered the pharmacological treatment of choice for PTSD and in the United
States include the only two medications that are approved by the Food and Drug Admin-
istration for the treatment of PTSD: sertraline (Zoloft) and paroxetine (Paxil). SSRIs pri-
marily affect the neurotransmitter serotonin, which is implicated in regulating mood,
anxiety, and sleep. Consistent with this, studies generally support these drugs’ efficacy
in decreasing the anxiety and depression that are typically associated with PTSD (Stein
et al., 2009). SSRIs take about 6 to 8 weeks to reach maximum effectiveness, and relapse
of PTSD symptoms is less likely if the medication is taken for at least 1 year. As with
depression and other anxiety disorders, some patients respond sufficiently to an initial
dosing recommendation for an SSRI, while others will need changes in dosing or addi-
tional care by a mental health provider. Although there is some support for their efficacy,
not all practice guidelines support the use of psychotropic medications for the treatment
of PTSD. For example, after a review of 37 PTSD pharmacotherapy trials, the Institute
of Medicine concluded there was insufficient evidence in support of any psychotropic
medications for PTSD, including SSRIs (IOM & NRC, 2007).

... Neuromodulation and neurostimulation for PTSD
Given that dysfunctional neurocircuitry is likely implicated in the etiology and expres-
sion of PTSD symptoms (Sheynin & Liberzon, 2016), brain stimulation technologies
have been posited as potential novel therapeutic agents to directly target these under-
lying cortical structures and pathways, especially among more treatment-refractory
cases. The evidence in support of these technologies, however, is in its relative infancy.
Repetitive transcranial magnetic stimulation (TMS), which uses pulsed magnetic fields
delivered via the scalp to noninvasively modulate neuronal activity, has been the most
widely studied approach (Clark, Cole, Winter, Williams, & Grammer, 2015). Seminal
efforts among adults with PTSD have targeted myriad brain structures with varying
device parameters and have yielded promising findings (Hedges’ g effect sizes ranged
from 0.83 to 3.6; Karsen, Watts, & Holtzheimer, 2014), especially when targeting the
right dorsolateral prefrontal cortex (Clark et al., 2015). Deep brain stimulation (DBS) is
a more invasive brain stimulation technology than TMS and has also been suggested as
a possible treatment option. This approach requires the placement of electrodes directly
into the brain to stimulate structures of interest. Preclinical, laboratory studies have
stimulated multiple brain structures to study the effects on conditioned fear, extinction,
and anxiety; targeted structures include the basolateral amygdala, ventral striatum, hip-
pocampus, and prefrontal cortex (Reznikov & Hamani, 2017). Findings from this body
of work suggest that stimulation may facilitate fear extinction and improve anxiety-like
behavior in rodents (Reznikov & Hamani, 2017). There has been a proposal for an RCT
of DBS to treat PTSD in adults (Koek et al., 2014); those data, however, are still pending.
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On the other end of the spectrum, noninvasive technologies, such as transcranial direct
current stimulation, where very mild electrical current (e.g., 2 mA) is delivered via
sponge electrodes placed on the scalp, also show promise in the laboratory in improving
psychophysiological characteristics typical of PTSD (Herrmann, Beier, Simons, & Polak,
2016). Though early efforts are promising, no brain stimulation technology has enough
evidence to support its use in routine clinical practice, and its role in the treatment of
PTSD is likely to evolve considerably over the coming decades, including being used as
an adjunctive therapy to potentiate the effect of existing evidence-based treatments.

... Variability in treatment response
There is considerable variation in treatment response across different patient popula-
tions. Typically, women have responded better to PTSD treatments than men, although
gender differences are likely better explained by the nature of the traumas experienced
by men and women in these studies. That is, male samples have predominantly consisted
of men with combat-related PTSD and female samples have predominantly consisted of
female sexual assault survivors. It could be that combat-related PTSD is more resistant
to treatment than other types of trauma experience, and in the United States the disabil-
ity policies and incentives of the VHA may discourage treatment success (McNally &
Frueh, 2013).

.. Interventions for PTSD and Comorbid Disorders

Patients with comorbid psychiatric disorders have typically been excluded from PTSD
clinical trials for the sake of increased internal validity. As a result, despite the high over-
lap between PTSD and some psychiatric disorders, treatment approaches for dual disor-
ders remain underdeveloped and there are insufficient data to classify these treatments
as frontline interventions for PTSD. There are also limited data to inform the optimal
sequence of care with regard to the treatment of PTSD and comorbid conditions (i.e.,
whether treatment should be integrated and both disorders targeted simultaneously or
whether it is better to treat one disorder first and then the other)—though recent clinical
wisdom leans toward an integrated treatment approach.

... Substance abuse
Substance abuse is a common and highly comorbid problem with PTSD. An intervention
known as Seeking Safety (SS) is an integrated treatment approach for PTSD and sub-
stance use disorders and is the most researched dual-diagnosis PTSD intervention. In
guidelines from the International Society for Traumatic Stress Studies on the treatment
of PTSD and comorbid conditions, SS was the only integrated treatment for comorbid-
ity to receive a Level A rating (Foa et al., 2009). Level A ratings are based on the Agency
for Health Care Policy and Research guidelines and represent the highest possible grade
on the scale.

SS (Najavits, Gallop, & Weiss, 2006; Najavits, Weiss, Shaw, & Muenz, 1998) is a
present-focused cognitive–behavioral therapy developed to target trauma/PTSD and
comorbid substance use disorder that includes cognitive, behavioral, interpersonal, and
case management components. Thus, there is no clearly articulated mechanism of
action for its effects. It is a flexible treatment designed to be delivered in both indi-
vidual and group format and has been used in both inpatient and outpatient settings
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with a range of substance-abusing patient populations, including prisoners. SS consists
of 25 topics that can be covered in any order. Representative topics include “Coping
With Triggers” (a behavioral topic where patients are encouraged to fight their triggers),
“Recovery Thinking” (a cognitive topic where patients are encouraged to explore the
role of honesty in their lives and role-play with other members), “Asking for Help” (an
interpersonal topic where patients learn how to ask for and receive help), and “Getting
Others to Support Your Recovery” (an interpersonal topic that encourages patients to
identify people in their lives who are positive influences on their recovery and to explore
ways to solicit support from these individuals). Across topics, the overarching goal of
SS is to promote patients’ sense of safety in their thoughts, behaviors, and feelings. It
has demonstrated modest efficacy with a range of challenging populations, including
adolescent girls (Najavits et al., 2006), incarcerated males (Wolff, Huening, Shi, Frueh,
Hoover, & McHugo, 2015) and females (Zlotnick, Johnson, & Najavits, 2009), and home-
less female veterans (Desai, Harpaz-Rotem, Najavits, & Rosenheck, 2008). However, the
mechanisms for its effects are not known (Boden et al., 2012). Thus, according to David
and Montgomery’s (2011) framework, SS should be classified as an investigational psy-
chotherapy (Category IV).

... Severe mental illness
Severe mental illness (SMI) represents another category with special treatment needs.
Patients with PTSD who also suffer from schizophrenia, bipolar disorder, or severe
major depression have long been excluded from clinical trials aimed at PTSD, and
yet these patients with SMI are known to have very high levels of PTSD (Grubaugh,
Zinzow, Paul, Egede, & Frueh, 2011). Thus, we know very little about how to best treat
PTSD in the SMI population, but preliminary data are encouraging that exposure and
cognitive therapies are effective for this population (Frueh, Grubaugh, Cusack et al.,
2009; Grubaugh et al., 2011, 2016).

Altogether, it is a bit surprising that more progress has not been made in the treatment
of more complicated patient populations such as those with comorbid psychiatric con-
ditions. However, there has been a growing emphasis since the mid-2000s on expanding
clinical research to more representative patient populations and practice settings—that
is, a growing emphasis on external validity versus internal validity and the importance
of developing treatments that will disseminate effectively outside of the research lab.

.. Telemedicine for PTSD

Access to evidence-based care is lacking for many people with PTSD (as well as all
other psychiatric disorders) who live in rural areas or areas lacking in specialty men-
tal health care providers. Telemedicine—typically live and synchronous videoconfer-
encing technology—offers a viable means of delivering this care to those living in
remote or rural areas, lacking in transportation, or experiencing ambulatory problems
such as many elderly people do. This is an atheoretical service delivery mode. The
use of telemedicine has grown rapidly since the mid-2000s to provide mental health
care services, including direct patient psychotherapy, assessment and evaluation, med-
ication management, case management, supportive counseling, psychoeducation, and
professional supervision and training. High levels of satisfaction and acceptance with
telemedicine have consistently been found among patients across a variety of clinical
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populations and for a broad range of services (Richardson, Frueh, Grubaugh, Egede, &
Elhai, 2009). Moreover, the clinical effectiveness of telemedicine is supported by RCTs
that demonstrate the clinical efficacy (as well as lack of adverse events) for military
veterans with PTSD (Acierno et al., 2016; Frueh, Monnier, Yim et al., 2007; Morland
et al., 2010, 2014, 2015). Data also show that patients experience good therapeutic
alliance (Greene et al., 2010) and therapists demonstrate strong fidelity to manual-
ized cognitive–behavioral interventions when delivering care via telemedicine (Frueh,
Monnier, Grubaugh et al., 2007).

. Conclusions

PTSD is widely accepted as a severe psychiatric disorder, associated with significant
distress and functional impairment for individual sufferers and great expense and lost
productivity for society. It is also a relatively “new” disorder in that it was not formally
recognized in the DSM nosology until 1980. The intervening years have seen a dramatic
growth in research on mechanisms, biomarkers, psychotherapies, and other treatments
for the disorder, yet we still have much to learn about it. At this point, variations on expo-
sure therapy and cognitive therapy appear to be the primary efficacious psychotherapies
for treating PTSD. Both of these approaches have theoretically sound mechanisms of
action.
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Başoğlu, M., Paker, M., Paker, O., Ozmen, E., Marks, I., Incesu, D., … Sarimurat, N. (1994).
Psychological effects of torture: A comparison of tortured with nontortured political
activists in Turkey. American Journal of Psychiatry, 151, 76–81. doi:10.1176/ajp.151.1.76

Beidel, D. C., Frueh, B. C., Neer, S., & Lejuez, C. (2017). The efficacy of trauma
management therapy: A controlled pilot investigation of a three-week intensive
outpatient program for combat-related PTSD. Journal of Anxiety Disorders, 50, 23–32.
doi:10.1016/j.janxdis.2017.05.001

Beidel, D. C., Frueh, B. C., Uhde, T. W., Wong, N., & Mentrikoski, J. (2011).
Multicomponent behavioral treatment for chronic combat-related posttraumatic stress
disorder: A randomized controlled trial. Journal of Anxiety Disorders, 25, 224–231.
doi:10.1016/j.janxdis.2010.09.006

Binder, E. B., Bradley, R. G., Liu, W., Epstein, M. P., Deveau, T. C., Mercer, K. B., … Ressler,
K. J. (2008). Association of FKBP5 polymorphisms and childhood abuse with risk of
posttraumatic stress disorder symptoms in adults. JAMA, 299, 1291–1305.
doi:10.1001/jama.299.11.1291

Blanchard, E., Jones-Alexander, J., Buckely, T. C., & Forneris, C. A. (1996). Psychometric
properties of the PTSD Checklist (PCL). Behaviour Research and Therapy, 34, 669–673.
doi:10.1016/0005-7967(96)00033-2

Boden, M. T., Kimerling, R., Jacobs-Lentz, J., Bowman, D., Weaver, C., Carney, D., …
Trafton, J. A. (2012). Seeking safety treatment for male veterans with a substance use
disorder and post-traumatic stress disorder symptomatology. Addiction, 107, 578–586.
doi:10.1111/j.1360-0443.2011.03658.x

Bonne, O., Brandes, D., Gilboa, A., Gomori, J. M., Shenton, M. E., Pitman, R. K., & Shalev,
A. Y. (2001). Longitudinal MRI study of hippocampal volume in trauma survivors with
PTSD. American Journal of Psychiatry, 158, 1248–1251. doi:10.1176/appi.ajp.158.8.1248

Bradley, R., Greene, J., Russ, E., Dutra, L., & Westen, D. (2005). A multidimensional
meta-analysis of psychotherapy for PTSD. American Journal of Psychiatry, 162, 214–227.
doi:10.1176/appi.ajp.162.2.214

Breslau, N. (2009). The epidemiology of trauma, PTSD, & other posttrauma disorders.
Trauma, Violence, & Abuse, 10, 198–210. doi:10.1177/1524838009334448

Breslau, N., Kessler, R. C., Chilcoat, H. D., Schultz, L. R., Davis, G. C., & Andreski, P. (1998).
Trauma and posttraumatic stress disorder in the community: The 1996 Detroit Area
Survey of Trauma. Archives of General Psychiatry, 55, 626–632. doi:10.1001/archpsyc.
55.7.626

Brewin, C. R., Andrews, B., & Valentine, J. D. (2000). Meta-analysis of risk factors for
posttraumatic stress disorder in trauma-exposed adults. Journal of Consulting and
Clinical Psychology, 68, 748–766. doi:10.1037//0022-006x.68.5.748

Brewin, C. R., & Holmes, E. A. (2003). Psychological theories of posttraumatic stress
disorder. Clinical Psychology Review, 23, 339–376. doi:10.1016/s0272-7358(03)00033-3

Broekman, B. F. P., Olff, M., & Boer, F. (2007). The genetic background to PTSD.
Neuroscience & Biobehavioral Reviews, 31, 348–362. doi:10.1016/j.neubiorev.2006.10.001

Broman-Fulks, J. J., Ruggiero, K. J., Green, B. A., Kilpatrick, D. G., Danielson, C. K., Resnick,
H. S., & Saunders, B. E. (2006). Taxometric investigation of PTSD: Data from two
nationally representative samples. Behavior Therapy, 37, 364–380. doi:10.1016/j.beth.
2006.02.006

Brown, T. A., DiNardo, P. A., & Barlow, D. H. (1994). Anxiety Disorders Interview Schedule
for DSM-IV. Albany, NY: Graywind.



 7 Evidence-Based Practice for Posttraumatic Stress Disorder

Bryant, R. A., Salmon, K., Sinclair, E., & Davidson, P. A. (2007). A prospective study of
appraisals in childhood posttraumatic stress disorder. Behaviour Research and Therapy,
45, 2502–2507. doi:10.1016/j.brat.2007.04.009

Chan, D., Cheadle, A. D., Reiber, G., Unutzer, J., & Chaney, E. F. (2009). Health care
utilization and its costs for depressed veterans with and without comorbid PTSD
symptoms. Psychiatric Services, 60, 1612–1617. doi:10.1176/ps.2009.60.12.1612

Chard, K. M., Schumm, J. A., Owens, G. P., & Cottingham, S. M. (2010). A comparison of
OEF and OIF veterans and Vietnam veterans receiving cognitive processing therapy.
Journal of Traumatic Stress, 23, 25–32. doi:10.1002/jts.20500

Clark, C., Cole, J., Winter, C., Williams, K., & Grammer, G. (2015). A review of transcranial
magnetic stimulation as a treatment for post-traumatic stress disorder. Current
Psychiatry Reports, 17, 83.

Cloitre, M. (2009). Effective psychotherapies for posttraumatic stress disorder: A review
and critique. CNS Spectrums, 14(Suppl. 1), 32–43.

Cyr, K., Chamberland, C., Clement, M. E., Wemmers, J. A., Collin-Vezina, D., Lessard,
G., … Damant, D. (2017). The impact of lifetime victimization and polyvictimization on
adolescents in Quebec: Mental health symptoms and gender differences. Violence and
Victims, 32, 3–21. doi:10.1891/0886-6708.vv-d-14-00020

David, D., & Montgomery, G. H. (2011). The scientific status of psychotherapies: A new
evaluative framework for evidence-based psychosocial interventions. Clinical
Psychology: Science and Practice, 18, 89–99. doi:10.1111/j.1468-2850.2011.01239.x

Davidson, J. R. T., Smith, R. D., & Kudler, H. S. (1989). Validity and reliability of the DSM-III
criteria for posttraumatic stress disorder: Experience with a structured interview. Journal
of Nervous and Mental Disease, 177, 336–341. doi:10.1097/00005053-198906000-00003

Davidson, P. R., & Parker, K. C. (2001). Eye movement desensitization and reprocessing
(EMDR): A meta-analysis. Journal of Consulting and Clinical Psychology, 69, 305–316.
doi:10.1037//0022-006x.69.2.305

Davis, M., Ressler, K., Rothbaum, B. O., & Richardson, R. (2006). Effects of D-cycloserine
on extinction: Translation from preclinical to clinical work. Biological Psychiatry, 60,
369–375. doi:10.1016/j.biopsych.2006.03.084

Department of Veterans Affairs & Department of Defense. (2010). VA/DoD clinical practice
guideline for management of post-traumatic stress. Retrieved October 3, 2017, from
https://www.healthquality.va.gov/guidelines/MH/ptsd/cpg PTSD-full-201011612.PDF

Desai, R. A., Harpaz-Rotem, I., Najavits, L. M., & Rosenheck, R. A. (2008). Impact of the
Seeking Safety program on clinical outcomes among homeless female veterans with
psychiatric disorders. Psychiatric Services, 59, 996–1003. doi:10.1176/appi.ps.59.9.996

Dohrenwend, B. P., Turner, J. B., Turse, N. A., Adams, B. G., Koenen, K. C., & Marshall, R.
(2006). The psychological risks of Vietnam for US veterans: A revisit with new data and
methods. Science, 313, 979–982. doi:10.1126/science.1128944

Ehlers, A., & Clark, D. M. (2000). A cognitive model of posttraumatic stress disorder.
Behaviour Research and Therapy, 38, 319–345. doi:10.1016/s0005-7967(99)00123-0

Elhai, J. D., Grubaugh, A. L., Kashdan, T. B., & Frueh, B. C. (2008). Empirical examination
of a proposed refinement to DSM-IV posttraumatic stress disorder symptom criteria
using the National Comorbidity Survey Replication data. Journal of Clinical Psychiatry,
69, 597–602. doi:10.4088/jcp.v69n0411

Etkin, A., & Wagner, T. D. (2007). Functional neuroimaging of anxiety: A meta-analysis of
emotional processing in PTSD, social anxiety disorder, and specific phobia. American
Journal of Psychiatry, 164, 1476–1488. doi:10.1176/appi.ajp.2007.07030504

let &hbox {char '046}https://www.healthquality.va.gov/guidelines/MH/ptsd/cpg_PTSD-full-201011612.PDF
https://www.healthquality.va.gov/guidelines/MH/ptsd/cpg_PTSD-full-201011612.PDF


References 

First, M. B., Spitzer, R. L., Gibbon, M., & Williams, J. B. (1996). Structured Clinical
Interview for the DSM-IV Axis I disorders. Washington, DC: American Psychiatric Press.

Foa, E. B. (2000). Psychosocial treatment of posttraumatic stress disorder. Journal of
Clinical Psychiatry, 61(Suppl. 5), 49–51.

Foa, E. B., Cashman, L., Jaycox, L., & Perry, K. (1997). The validation of a self-report
measure of posttraumatic stress disorder: The Posttraumatic Diagnostic Scale.
Psychological Assessment, 9, 445–451. doi:10.1037//1040-3590.9.4.445

Foa, E. B., Hembree, E. A., Cahill, S. P., Rauch, S. A., Riggs, D. S., Feeny, N. C., & Yadin, E.
(2005). Randomized trial of prolonged exposure for posttraumatic stress disorder with
and without cognitive restructuring: Outcome at academic and community clinics.
Journal of Consulting and Clinical Psychology, 73, 953–964. doi:10.1037/0022-006x.73.
5.953

Foa, E. B., Hembree, E. A., & Rothbaum, B. O. (2007). Prolonged exposure therapy for PTSD:
Therapist guide. New York, NY: Oxford University Press.

Foa, E. B., Keane, T. M., & Friedman, M. J. (2009). Effective treatments for PTSD: Practice
guidelines from the International Society for Traumatic Stress Studies. New York, NY:
Guilford Press.

Foa, E. B., & Rauch, S. A. (2004). Cognitive changes during prolonged exposure versus
prolonged exposure plus cognitive restructuring in female assault survivors with
posttraumatic stress disorder. Journal of Consulting and Clinical Psychology, 72,
879–884. doi:10.1037/0022-006x.72.5.879

Foa, E. B., Riggs, D. S., Dancu, C. V., & Rothbaum, B. O. (1993). Reliability and validity of a
brief instrument for assessing post-traumatic stress disorder. Journal of Traumatic Stress,
6, 459–473. doi:10.1007/bf00974317

Foa, E. B., & Tolin, D. F. (2000). Comparison of the PTSD Symptom Scale–Interview
Version and the Clinician-Administered PTSD Scale. Journal of Traumatic Stress, 13,
181–191. doi:10.1023/a:1007781909213

Forbes, D., Haslam, N., Williams, B. J., & Creamer, M. (2005). Testing the latent structure of
posttraumatic stress disorder: A taxometric study of combat veterans. Journal of
Traumatic Stress, 18, 647–656. doi:10.1002/jts.20073

Forbes, D., Lloyd, D., Nixon, R. D., Elliott, P., Varker, T., Perry, D., … Creamer, M. (2012). A
multisite randomized controlled effectiveness trial of cognitive processing therapy for
military-related posttraumatic stress disorder. Journal of Anxiety Disorders, 26, 442–452.

Francati, V., Vermetten, E., & Bremner, J. D. (2007). Functional neuroimaging studies in
posttraumatic stress disorder: Review of current methods and findings. Depression and
Anxiety, 24, 202–218. doi:10.1002/da.20208

Frueh, B. C., Grubaugh, A. L., Acierno, R., Elhai, J. D., Cain, G., & Magruder, K. M. (2007).
Age differences in posttraumatic stress disorder, psychiatric disorders, and healthcare
service use among veterans in Veterans Affairs primary care clinics. American Journal of
Geriatric Psychiatry, 15, 660–672. doi:10.1097/01.jgp.0000260855.42209.31

Frueh, B. C., Grubaugh, A. L., Cusack, K. J., Kimble, M. O., Elhai, J. D., & Knapp, R. G.
(2009). Exposure-based cognitive-behavioral treatment of PTSD in adults with
schizophrenia or schizoaffective disorder: A pilot study. Journal of Anxiety Disorders, 23,
665–675. doi:10.1016/j.janxdis.2009.02.005

Frueh, B. C., Grubaugh, A. L., Elhai, J. D., & Buckley, T. C. (2007). US Department of
Veterans Affairs disability policies for PTSD: Administrative trends and implications for
treatment, rehabilitation, and research. American Journal of Public Health, 97,
2143–2145. doi:10.2105/ajph.2007.115436



 7 Evidence-Based Practice for Posttraumatic Stress Disorder

Frueh, B. C., Grubaugh, A. L., Yeager, D. E., & Magruder, K. M. (2009). Delayed-onset
posttraumatic stress disorder among veterans in primary care clinics. British Journal of
Psychiatry, 194, 515–520. doi:10.1192/bjp.bp.108.054700

Frueh, B. C., Monnier, J., Grubaugh, A. L., Elhai, J. D., Yim, E., & Knapp, R. (2007).
Therapist adherence and competence with manualized cognitive-behavioral therapy for
PTSD delivered via videoconferencing technology. Behavior Modification, 31, 856–866.
doi:10.1177/0145445507302125

Frueh, B. C., Monnier, J., Yim, E., Grubaugh, A. L., Hamner, M. B., & Knapp, R. G. (2007). A
randomized trial of telepsychiatry for post-traumatic stress disorder. Journal of
Telemedicine and Telecare, 13, 142–147.

Frueh, B. C., & Smith, J. A. (2012). Suicide, alcoholism, and psychiatric illness among Union
forces during the US Civil War. Journal of Anxiety Disorders, 26, 769–775. doi:10.1016/j.
janxdis.2012.06.006

Frueh, B. C., Turner, S. M., & Beidel, D. C. (1995). Exposure therapy for combat-related
PTSD: A critical review. Clinical Psychology Review, 15, 799–817. doi:10.1016/0272-
7358(95)00049-6

Frueh, B. C., Turner, S. M., & Beidel, D. C. (1996). Trauma management therapy: A
preliminary evaluation of a multicomponent behavioral treatment for chronic
combat-related PTSD. Behaviour Research and Therapy, 34, 533–543. doi:10.1016/0005-
7967(96)00020-4

Frueh, B. C., Turner, S. M., Beidel, D. C., & Cahill, S. P. (2001). Assessment of social
functioning in combat veterans with PTSD. Aggression and Violent Behavior, 6, 79–90.
doi:10.1016/s1359-1789(99)00012-9

Gallagher, M. W., & Resick, P. A. (2012). Mechanisms of change in cognitive processing
therapy and prolonged exposure therapy for PTSD: Preliminary evidence for the
differential effects of hopelessness and habituation. Cognitive Therapy and Research,
36(6). doi:10.1007/s10608-011-9423-6

Gates, M. A., Holowka, D. W., Vasterline, J. J., Keane, T. M., Marx, B. P., & Rosen, R. C.
(2012). Posttraumatic stress disorder in veterans and military personnel: Epidemiology,
screening, and case recognition. Psychological Services, 9, 361–382. doi:10.1037/
a0027649

Gilbertson, M. W., Shenton, M. E., Ciszewski, A., Kasai, K., Lasko, N. B., Orr, S. P., &
Pitman, R. K. (2002). Smaller hippocampal volume predicts pathologic vulnerability to
psychological trauma. Nature Neuroscience, 5, 1242–1247. doi:10.1038/nn958

Greene, C. J., Morland, L. A., Macdonald, A., Frueh, B. C., Grubbs, K. M., & Rosen, C.
(2010). How does telemental health affect the group therapy process? Results from a
randomized noninferiority trial. Journal of Consulting and Clinical Psychology, 78,
746–750. doi:10.1037/a0020158

Gros, D. R., Price, M., Yuen, E. K., & Acierno, R. (2013). Predictors of completion of
exposure therapy in OEF/OIF veterans with posttraumatic stress disorder. Depression
and Anxiety, 30, 1107–1113. doi:10.1002/da.22207

Gros, D. F., Yoder, M., Tuerk, P. W., Lozano, B. E., & Acierno, R. (2011). Exposure therapy
for PTSD delivered to veterans via telehealth: Predictors of treatment completion and
outcome and comparison to treatment delivered in person. Behavior Therapy, 42,
276–283. doi:10.1016/j.beth.2010.07.005

Grubaugh, A. L., Clapp, J. D., Frueh, B. C., Tuerk, P. W., Knapp, R. G., & Egede, L. E. (2016).
Open trial of exposure therapy for PTSD among patients with severe and persistent
mental illness. Behavior Research and Therapy, 78, 1–12. doi:10.1016/j.brat.2015.12.006



References 

Grubaugh, A. L., Magruder, K. M., Waldrop, A. E., Elhai, J. D., Knapp, R. G., & Frueh, B. C.
(2005). Subthreshold PTSD in primary care: Prevalence, psychiatric disorders, healthcare
use, and functional status. Journal of Nervous and Mental Disease, 193, 658–664.
doi:10.1097/01.nmd.0000180740.02644.ab

Grubaugh, A. L., Zinzow, H. M., Paul, L., Egede, L. E., & Frueh, B. C. (2011). Trauma
exposure and posttraumatic stress disorder in adults with severe mental illness: A critical
review. Clinical Psychology Review, 31, 883–899. doi:10.1016/j.cpr.2011.04.003

Herrmann, M. J., Beier, J. S., Simons, B., & Polak, T. (2016). Transcranial direct current
stimulation (tDCS) of the right inferior frontal gyrus attenuates skin conductance
responses to unpredictable threat conditions. Frontiers Human Neuroscience, 10, 352.

Imel, Z. E., Laska, K., Jakupcak, M., & Simpson, T. L. (2013). Meta-analysis of dropout in
treatments for posttraumatic stress disorder. Journal of Consulting and Clinical
Psychology, 81, 394–404. doi:10.1037/a0031474

Institute of Medicine & the National Research Council. (2007). Treatment of PTSD: An
assessment of the evidence. Washington, DC: National Academies Press.

Jakupcak, M., Hoerster, K. D., Varra, A., Vannoy, S., Felker, B., & Hunt, S. (2011).
Hopelessness and suicidal ideation in Iraq and Afghanistan war veterans reporting
subthreshold and threshold posttraumatic stress disorder. Journal of Nervous and Mental
Disease, 199, 272–275. doi:10.1097/nmd.0b013e3182124604

Karl, A., Schaefer, M., Malta, L. S., Dörfel, D., Rohleder, N., & Werner, A. (2006). A
meta-analysis of structural brain abnormalities in PTSD. Neuroscience & Biobehavioral
Reviews, 30, 1004–1031. doi:10.1016/j.neubiorev.2006.03.004

Karsen, E. F., Watts, B. V., & Holtzheimer, P. E. (2014). Review of the effectiveness of
transcranial magnetic stimulation for post-traumatic stress disorder. Brain Stimulation,
7, 151–157. doi:10.1016/j.brs.2013.10.006

Kessler, R. C., Berglund, P., Demler, O., Jin, R., Merikangas, K. R., & Walters, E. E. (2005).
Lifetime prevalence and age-of-onset distributions of DSM-IV disorders in the National
Survey Replication. Archives of General Psychiatry, 62, 593–602. doi:10.1001/archpsyc.
62.6.593

Kessler, R. C., Chiu, W. T., Demler, O., & Walters, E. E. (2005). Prevalence, severity, and
comorbidity of 12-month DSM-IV disorders in the National Comorbidity Survey
Replication. Archives of General Psychiatry, 62, 617–627. doi:10.1001/archpsyc.62.
6.617

Kessler, R. C., Sonnega, A., Bromet, E., Hughes, M., & Nelson, C. B. (1995). Posttraumatic
stress disorder in the National Comorbidity Survey. Archives of General Psychiatry, 52,
1048–1060. doi:10.1001/archpsyc.1995.03950240066012

Kilpatrick, D. G., Ruggiero, K. J., Acierno, R., Saunders, B. E., Resnick, H. S., & Best, C. L.
(2003). Violence and risk of PTSD, major depression, substance abuse/dependence, and
comorbidity: Results from the National Survey of Adolescents. Journal of Consulting and
Clinical Psychology, 71, 692–700. doi:10.1037/0022-006x.71.4.692

Kimerling, R., Gima, K., Smith, M. W., Street, A., & Frayne, S. (2007). The Veterans Health
Administration and military sexual trauma. American Journal of Public Health, 97,
2160–2166. doi:10.2105/ajph.2006.092999

Koek, R. J., Langevin, J. P., Krahl, S. E., Kosoyan, H. J., Schwartz, H. N., Chen, J. W., …
Sultzer, D. (2014). Deep brain stimulation of the basolateral amygdala for
treatment-refractory combat post-traumatic stress disorder (PTSD): Study protocol for a
pilot randomized controlled trial with blinded, staggered onset of stimulation. Trials, 15,
356. doi:10.1186/1745-6215-15-356



 7 Evidence-Based Practice for Posttraumatic Stress Disorder

Koenen, K. C. (2007). Genetics of posttraumatic stress disorder: Review and
recommendations for future studies. Journal of Traumatic Stress, 20, 737–750.
doi:10.1002/jts.20205

Koenen, K. C., Moffitt, T. E., Poulton, R., Martin, J., & Caspi, A. (2007). Early childhood
factors associated with the development of post-traumatic stress disorder: Results from a
longitudinal birth cohort. Psychological Medicine, 37, 181–192. doi:10.1017/
s0033291706009019

Lejuez, C. W., Hopko, D. R., Acierno, R., Daughters, S. B., & Pagoto, S. L. (2011). Ten year
revision of the brief behavioral activation treatment for depression: Revised treatment
manual. Behavior Modification, 35, 111–161. doi:10.1177/0145445510390929

Liberzon, I., & Sripada, C. S. (2008). The functional neuroanatomy of PTSD: A critical
review. Progress in Brain Research, 167, 151–169. doi:10.1016/s0079-6123(07)67011-3

McLeod, D. S., Koenen, K. C., Meyer, J. M., Lyons, M. J., Eisen, S., True, W., & Goldberg, J.
(2001). Genetic and environmental influences on the relationship among combat
exposure, posttraumatic stress disorder symptoms, and alcohol use. Journal of Traumatic
Stress, 14, 259–275. doi:10.1023/a:1011157800050

McNally, R. J. (2003). Progress and controversy in the study of posttraumatic stress
disorder. Annual Review of Psychology, 54, 229–252. doi:10.1146/annurev.psych.54.
101601.145112

McNally, R. J., & Frueh, B. C. (2013). Why are Iraq and Afghanistan war veterans seeking
PTSD disability compensation at unprecedented rates? Journal of Anxiety Disorder, 27,
520–526. doi:10.1016/j.janxdis.2013.07.002

Morland, L. A., Greene, C. J., Rosen, C., Foy, D., Reilly, P., Shore, J., He, Q., & Frueh, B. C.
(2010). Telemedicine anger management with a rural PTSD population: A randomized
noninferiority trial. Journal of Clinical Psychiatry, 71, 855–863. doi:10.4088/jcp.
09m05604blu

Morland, L. A., Mackintosh, M. A., Greene, C. J., Rosen, C., Chard, K. M., Resick, P., &
Frueh, B. C. (2014). Cognitive processing therapy for posttraumatic stress disorder
delivered to rural veterans via telemental health: A randomized noninferiority clinical
trial. Journal of Clinical Psychiatry, 75, 470–476. doi:10.4088/jcp.13m08842

Morland, L. A., Mackintosh, M. A., Rosen, C. S., Willis, E., Resick, P., Chard, K., & Frueh, B.
C. (2015). Telemedicine vs. in-person delivery of cognitive processing therapy for women
with posttraumatic stress disorder: A randomized non-inferiority trial. Depression and
Anxiety, 32, 811–820. doi:10.1002/da.22397

Moser, J. S., Cahill, S. P., & Foa, E. B. (2010). Evidence for poorer outcome in patients with
severe negative trauma-related cognitions receiving prolonged exposure plus cognitive
restructuring: Implications for treatment matching in posttraumatic stress disorder.
Journal of Nervous and Mental Disease, 198, 72–75. doi:10.1097/nmd.
0b013e3181c81fac

Najavits, L. M., Gallop, R. J., & Weiss, R. D. (2006). Seeking Safety therapy for adolescent
girls with PTSD and substance use disorder: A randomized controlled trial. Journal
of Behavioral Health Services & Research, 33, 453–463. doi:10.1007/s11414-006-
9034-2

Najavits, L. M., Weiss, R. D., Shaw, S. R., & Muenz, L. R. (1998). “Seeking Safety”: Outcome
of a new cognitive-behavioral psychotherapy for women with posttraumatic stress
disorder and substance dependence. Journal of Traumatic Stress Disorder, 11, 437–456.
doi:10.1023/a:1024496427434



References 

National Institute for Clinical Excellence. (2005). Clinical guideline 26: PTSD—The
management of PTSD in adults & children in primary & secondary care. London:
National Collaborating Centre for Mental Health.

Nock, M. K., Hwang, I., Sampson, N. A., & Kessler, R. C. (2010). Mental disorders,
comorbidity and suicidal behavior: Results from the National Comorbidity Survey
Replication. Molecular Psychiatry, 15, 868–876. doi:10.1038/mp.2009.29

Norris, F. H. (1992). Epidemiology of trauma: Frequency and impact of different potentially
traumatic events on different demographic groups. Journal of Consulting and Clinical
Psychology, 60, 409–418. doi:10.1037//0022-006x.60.3.409

Nugent, N. R., Amstadter, A. B., & Koenen, K. C. (2008). Genetics of posttraumatic stress
disorder: Informing clinical conceptualizations and promoting future research. American
Journal of Medical Genetics Part C: Seminars in Medical Genetics, 148C, 127–132.
doi:10.1002/ajmg.c.30169

O’Donnell, M. L., Creamer, M., & Pattison, P. (2004). Posttraumatic stress disorder and
depression following trauma: Understanding comorbidity. American Journal of
Psychiatry, 161, 1390–1396. doi:10.1176/appi.ajp.161.8.1390

Ozer, E. J., Best, S. R., Lipsey, T. L., & Weiss, D. S. (2008). Predictors of posttraumatic stress
disorder and symptoms in adults: A meta-analysis. Psychological Bulletin, 129(1), 52–73.
doi:10.1037//0033-2909.129.1.52

Panagioti, M., Gooding, P., & Tarrier, N. (2009). Posttraumatic stress disorder and suicidal
behavior: A narrative review. Clinical Psychology Review, 29, 471–482.
doi:10.1016/j.cpr.2009.05.001

Pole, N. (2007). The psychophysiology of posttraumatic stress disorder: A meta-analysis.
Psychological Bulletin, 133, 725–746. doi:10.1037/0033-2909.133.5.725

Pole, N., Gone, J. P., & Kulkarni, M. (2008). Posttraumatic stress disorder among
ethnoracial minorities in the United States. Clinical Psychology: Science and Practice, 51,
35–61. doi:10.1111/j.1468-2850.2008.00109.x

Powers, M. B., Halpern, J. M., Ferenschak, M. P., Gillihan, S. J., & Foa, E. B. (2010). A
meta-analytic review of prolonged exposure for posttraumatic stress disorder. Clinical
Psychology Review, 30, 635–641. doi:10.1016/j.cpr.2010.04.007

Rauch, S. L., Shin, L. M., & Phelps, E. A. (2006). Neurocircuitry models of posttraumatic
stress disorder and extinction: Human neuroimaging research—past, present, and future.
Biological Psychiatry, 60, 376–382. doi:10.1016/j.biopsych.2006.06.004

Reger, G. M., Holloway, K. M., Candy, C., Rothbaum, B. O., Difede, J., Rizzo, A. A., &
Gahm, G. A. (2011). Effectiveness of virtual reality exposure therapy for active duty
soldiers in a military mental health clinic. Journal of Traumatic Stress, 24, 93–96.
doi:10.1002/jts.20574

Reger, G. M., Koenen-Woods, P., Zetocha, K., Smolenski, D. J., Holloway, K. M., Rothbaum,
B. O., … Gahm, G. A. (2016). Randomized controlled trial of prolonged exposure using
imaginal exposure vs. virtual reality exposure in active duty soldiers with
deployment-related posttraumatic stress disorder (PTSD). Journal of Consulting and
Clinical Psychology, 84, 946–959. doi:10.1037/ccp0000134

Resick, P. A., Galovski, T. E., O’Brien Uhlmansiek, M., Scher, C. D., Clum, G. A., &
Young-Xu, Y. (2008). A randomized clinical trial to dismantle components of cognitive
processing therapy for posttraumatic stress disorder in female victims of interpersonal
violence. Journal of Consulting and Clinical Psychology, 76, 243–258. doi:10.1037/0022-
006x.76.2.243



 7 Evidence-Based Practice for Posttraumatic Stress Disorder

Resick, P. A., Nishith, P., Weaver, T. L., Astin, M. C., & Feuer, C. A. (2002). A
comparison of cognitive-processing therapy with prolonged exposure and a waiting
condition for the treatment of chronic posttraumatic stress disorder in female rape
victims. Journal of Consulting and Clinical Psychology, 70, 867–879. doi:10.1037//
0022-006x.70.4.867

Resick, P. A., & Schnicke, M. K. (1993). Cognitive processing therapy for rape victims: A
treatment manual. Newbury Park, CA: Sage.

Resick, P. A., Wachen, J. S., Dondanville, K. A., Pruiksma, K. E., Yarvis, J. S., Peterson, A.
L., … the Strong Star Consortium. (2017). Effect of group vs individual cognitive
processing therapy in active-duty military seeking treatment for posttraumatic stress
disorder: A randomized clinical trial. JAMA Psychiatry, 74, 28–36. doi:10.1001/
jamapsychiatry.2016.2729

Resick, P. A., Williams, L. F., Suvak, M. K., Monson, C. M., & Gradus, J. L. (2012).
Long-term outcomes of cognitive-behavioral treatments for posttraumatic stress
disorder among female rape survivors. Journal of Consulting and Clinical Psychology, 80,
201–210. doi:10.1037/a0026602

Reznikov, R., & Hamani, C. (2017). Posttraumatic stress disorder: Perspectives for the use
of deep brain stimulation. Neuromodulation, 20, 7–14. doi:10.1111/ner.12551

Richardson, L. K., Frueh, B. C., & Acierno, R. (2010). Prevalence estimates of
combat-related posttraumatic stress disorder: A critical review. Australian & New
Zealand Journal of Psychiatry, 44, 4–19.

Richardson, L. K., Frueh, B. C., Grubaugh, A. L., Egede, L., & Elhai, J. D. (2009). Current
directions in videoconferencing tele-mental health research. Clinical Psychology: Science
and Practice, 16, 323–338. doi:10.1111/j.1468-2850.2009.01170.x

Roberts, N. P., Kitchiner, N. J., Kenardy, J., & Bisson, J. A. (2009). Systematic review
and meta-analysis of multiple-session early interventions following traumatic events.
American Journal of Psychiatry, 166, 293–301. doi:10.1176/appi.ajp.2008.
08040590

Rosen, R. C., Ruzek, J. I., & Karlin, B. E. (2017). Evidence-based training in the era of
evidence-based practice: Challenges and opportunities for training of PTSD providers.
Behavior Research and Therapy, 88, 37–48. doi:10.1016/j.brat.2016.07.009

Rothbaum, B. O., Hodges, L. F., Ready, D., Graap, K., & Alarcon, R. D. (2001). Virtual reality
exposure therapy for Vietnam veterans with posttraumatic stress disorder. Journal of
Clinical Psychiatry, 62, 617–622. doi:10.4088/jcp.v62n0808

Rothbaum, B. O., Price, M., Jovanovic, T., Norrholm, S. D., Gerardi, M. M., Dunlop, B., …
Ressler, K. J. (2014). A randomized, double-blind evaluation of d-cycloserine or
alprazolam combined with virtual reality exposure therapy for posttraumatic stress
disorder in Iraq and Afghanistan war veterans. American Journal of Psychiatry, 171,
640–648. doi:10.1176/appi.ajp.2014.13121625

Sareen, J., Cox, B. J., Stein, M. B., Afifi, T. O., Fleet, C., & Asmundson, G. J. G. (2007).
Physical and mental comorbidity, disability, and suicidal behavior associated with
posttraumatic stress disorder in a large community sample. Psychosomatic Medicine, 69,
242–248. doi:10.1097/psy.0b013e31803146d8

Sareen, J., Houlahan, T., Cox, B., & Asmundson, G. J. G. (2005). Anxiety disorders
associated with suicidal ideation and suicide attempts in the National Comorbidity
Survey. Journal of Nervous and Mental Disease, 193, 450–454. doi:10.1097/01.nmd.
0000168263.89652.6b



References 

Schnyder, U., Moergeli, H., Klaghofer, R., & Buddeberg, C. (2001). Incidence and prediction
of posttraumatic stress disorder symptoms in severely injured accident victims.
American Journal of Psychiatry, 158, 594–599. doi:10.1176/appi.ajp.158.4.594

Seidler, G. H., & Wagner, F. E. (2006). Comparing the efficacy of EMDR and
trauma-focused cognitive-behavioral therapy in the treatment of PTSD: A meta-analytic
study. Psychological Medicine, 36, 1515–1522. doi:10.1017/s0033291706007963

Shapiro, F. (1995). Eye movement desensitization and reprocessing: Basic principles,
protocols, and procedures. New York, NY: Guilford Press.

Sheynin, J., & Liberzon, I. (2016). Circuit dysregulation and circuit-based treatments in
posttraumatic stress disorder. Neuroscience Letters, 649, 133–138. doi:10.1016/j.neulet.
2016.11.014

Shin, L. M., & Liberzon, I. (2010). The neurocircuitry of fear, stress, and anxiety disorders.
Neuropsychopharmacology Reviews, 35, 169–191. doi:10.1038/npp.2009.83

Smith, T. C., Ryan, M. A. K., Wingard, D. L., Slymen, D. J., Sallis, J. F., & Kritz-Silverstein, D.
(2008). New onset and persistent symptoms of post-traumatic stress disorder
self-reported after deployment and combat exposures: Prospective population based US
military cohort study. BMJ, 336, 366–371. doi:10.1136/bmj.39430.638241.ae

Smits, J. A. J., Julian, K., Rosenfield, D., & Powers, M. B. (2012). Threat reappraisal as a
mediator of symptom change in cognitive-behavioral treatment of anxiety disorders: A
systematic review. Journal of Consulting and Clinical Psychology, 80, 624–635.
doi:10.1037/a0028957

Stein, D. J., Ipser, J., & McAnda, N. (2009). Pharmacotherapy of posttraumatic stress
disorder: A review of meta-analyses and treatment guidelines. CNS Spectrums,
1(Suppl. 1), 25–31.

Stein, M. B., Jang, K. L., Taylor, S., Vernon, P. A., & Livesley, W. J. (2002). Genetic and
environmental influences on trauma exposure and posttraumatic stress disorder
symptoms: A twin study. American Journal of Psychiatry, 159, 1675–1681.
doi:10.1176/appi.ajp.159.10.1675

Suris, A., Link-Malcolm, J., Chard, K., Ahn, C., & North, C. (2013). A randomized clinical
trial of cognitive processing therapy for veterans with PTSD related to military sexual
trauma. Journal of Traumatic Stress, 26, 28–37. doi:10.1002/jts.21765

Tanielian, T., & Jaycox, L. H. (2008). Invisible wounds of war: Psychological and cognitive
injuries, their consequences, and services to assist recovery. Santa Monica, CA: Rand
Center for Military Health Policy Research.

Tuerk, P. W., Wangelin, B., Rauch, S. A., Dismuke, C. E., Yoder, M., Myrick, H., … Acierno,
R. (2013). Health service utilization before and after evidence-based treatment for PTSD.
Psychological Services, 10, 401–409. doi:10.1037/a0030549

Tuerk, P. W., Yoder, M., Grubaugh, A., Myrick, H., Hamner, M., & Acierno, R. (2011).
Prolonged exposure therapy for combat-related posttraumatic stress disorder: An
examination of treatment effectiveness for veterans of the wars in Afghanistan and Iraq.
Journal of Anxiety Disorders, 25, 397–403. doi:10.1016/j.janxdis.2010.11.002

Turner, S. M., Frueh, B. C., & Beidel, D. C. (2005). Multicomponent behavioral treatment
for chronic combat-related posttraumatic stress disorder: Trauma Management Therapy.
Behavior Modification, 29, 39–69. doi:10.1177/0145445504270872

Weathers, F., Ruscio, A., & Keane, T. M. (1999). Psychometric properties of the nine scoring
rules for the Clinician Administered PTSD Scale. Psychological Assessment, 11, 124–133.
doi:10.1037//1040-3590.11.2.124



 7 Evidence-Based Practice for Posttraumatic Stress Disorder

Weathers, F. W., Keane, T. M., & Davidson, J. R. T. (2001). Clinician-Administered PTSD
Scale: A review of the first ten years of research. Depression and Anxiety, 13, 132–156.
doi:10.1002/da.1029

Weber, D. L. (2008). Information processing bias in post-traumatic stress disorder. Open
Neuroimaging Journal, 2, 29–51. doi:10.2174/1874440000802010029

Wolff, N., Huening, J., Shi, J., Frueh, B. C., Hoover, D. R., & McHugo, G. (2015).
Implementation and effectiveness of integrated trauma and addiction treatment for
incarcerated men. Journal of Anxiety Disorders, 30C, 66–80. doi:10.1016/j.janxdis.2014.
10.009

Xian, H., Chantarujikapong, S., Scherrer, J. F., Eisen, S. A., Lyons, M. J., Goldberg, J., …
True, W. R. (2000). Genetic and environmental influences on posttraumatic stress
disorder, alcohol and drug dependence in twin pairs. Drug and Alcohol Dependence, 61,
95–102. doi:10.1016/s0376-8716(00)00127-7

Xie, P., Kranzler, H. R., Poling, J., Stein, M. B., Anton, R. F., Brady, K., … Gelernter, J. (2009).
Interactive effect of stressful life events and the serotonin transporter 5-HTTLPR
genotype on posttraumatic stress disorder diagnosis in two independent populations.
Archives of General Psychiatry, 66, 1201–1209. doi:10.1001/archgenpsychiatry.2009.153

Yehuda, R. (2006). Advances in understanding neuroendocrine alterations in PTSD and
their therapeutic implications. Annals of the New York Academy of Sciences, 1071,
137–166. doi:10.1196/annals.1364.012

Yehuda, R., Cai, G., Golier, J. A., Sarapas, C., Galea, S., Ising, M., … Buxbaum, J. D. (2009).
Gene expression patterns associated with posttraumatic stress disorder following
exposure to the World Trade Center attacks. Biological Psychiatry, 66, 708–711.
doi:10.1016/j.biopsych.2009.02.034

Zalta, A. K., Gillihan, S. J., Fisher, A. J., Mintz, J., McLean, C. P., Yehuda, R., & Foa, E. B.
(2014). Change in negative cognitions associated with PTSD predicts symptom
reduction in prolonged exposure. Journal of Consulting and Clinical Psychology, 82,
171–175. doi:10.1037/a0034735

Zlotnick, C., Franklin, C. L., & Zimmerman, M. (2002). Does “subthreshold” posttraumatic
stress disorder have any clinical relevance? Comprehensive Psychiatry, 43, 413–419.
doi:10.1053/comp.2002.35900

Zlotnick, C., Johnson, J., & Najavits, L. M. (2009). Randomized controlled pilot study of
cognitive-behavioral therapy in a sample of incarcerated women with substance use
disorder and PTSD. Behavioral Therapy, 40, 325–336. doi:10.1016/j.beth.2008.09.004




