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PREFACE 
 

 

In this book, the authors gather and present new research in the study of 

post-traumatic stress disorder. Topics discussed include the diverse emotional 

consequences and treatment needs of sexual assault and intimate partner 

violence survivors; PTSD among visible and invisible electrically injured 

outpatients; early life stress and emotional vulnerability; delayed effects of 

repeated inescapable severe stress on brain cannabinoid receptor expression 

and acoustic startle response in adolescent male rats; suicidal ideation 

associated with PCL checklist-ascertained PTSD among veterans treated for 

substance abuse; and veterans' engagement in psychotherapy for PTSD. 

Chapter 1 - It has long been recognized that there are diverse emotional 

and psychological consequences associated with psychological trauma. Most 

prominent among recognized disorders emanating from physical and sexual 

violence is Posttraumatic Stress Disorder (PTSD), though other difficulties are 

common as well. In essence, PTSD entails highly distressing fear and anxiety 

based symptoms when one recalls or encounters reminders of the traumatic 

event. Because these symptoms are so disconcerting, trauma survivors go to 

great lengths to avoid any and all trauma-reminiscent cues, contexts or 

conversations. This extreme avoidance – though often providing temporary 

abatement of anxiety – typically serves to maintain or exacerbate anxiety and 

distress in the presence of trauma-reminiscent but objectively safe situations. 

For individuals who are primarily struggling with such symptoms, excellent 

treatments have been developed including Prolonged Exposure Therapy and 

Cognitive Processing Therapy. These trauma-related difficulties and 

associated treatments will be briefly presented and discussed. Primarily, 

however, the proposed chapter will review the empirical literature relating to 

diverse emotional sequelae stemming from psychological trauma exposure and 
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will describe in detail functional and emotional difficulties that do not take the 

form of conventional fear/anxiety-based phenomenology. Difficulties such as 

shame, guilt and self-blame – as well as functional concerns such as 

ambivalence about violent relationship termination – will be considered. These 

problems, though very common, are not optimally treated with conventional 

exposure-based approaches exclusively, so additional treatment considerations 

for sexual assault and intimate partner violence populations will be delineated.  

Chapter 2 - Introduction: Electrical injury (EI) is the most common form 

of occupational burn injury. While rates of psychological distress have been 

found to be high among all burn-injured patients, EI patients have additional 

unique and complex features. Symptoms of posttraumatic stress disorder 

(PTSD) frequently seen in burn-injured patients include elevated anxiety, re-

experiencing the trauma through repeated disturbing memories, flashbacks and 

nightmares, avoidance, hyper-vigilance, concentration and memory problems, 

as well as sleeping difficulties. Among EI patients, additional features can 

include complaints of high levels of pain in the absence of a visible physical 

injury, and/or cognitive difficulties, which can further complicate PTSD 

symptomatology and the course of rehabilitation. Understanding the 

importance of screening and specialty assessment of PTSD among this 

population is critical to improving their functioning and quality of life. 

Nevertheless, PTSD has been shown to be underdiagnosed in medical settings. 

Objective: This chapter presents an investigation of the psychological 

profile of a group of EI patients in rehabilitation, with a focus on PTSD 

severity (clinical PTSD, subclinical PTSD and no PTSD) and comorbidity, the 

role of visibility of the EI injury, and predictors for their PTSD diagnosis. 

Assessment measures: Diagnostic and Statistical Manual of Mental 

Disorders – Fourth Edition (DSM-IV), The Posttraumatic Stress Disorder 

Checklist-Civilian Version (PCL-C), Beck Anxiety Inventory (BAI), and Beck 

Depression Inventory – II (BDI-II). 

Conclusion: The high levels of psychiatric distress among EI patients in 

rehabilitation reported in this chapter demonstrate their need for psychological 

attention. The finding that no differences were noted between visibility injury 

groups reveals that those with invisible EI injuries can present with complex 

psychiatric needs, comparable to those with visible injuries. Comorbid PTSD 

and depression were the highest diagnostic condition found amongst the 

visible EI group, a fact that invites further inquiry as to whether the invisible 

nature of the patients’ injury plays a role in their psychiatric care, from either 

the patient’s or the referring clinicians’ perspective. In spite of overall high 

levels of psychiatric distress, outpatients with invisible injuries were referred 



Preface ix 

much later for a psychological assessment, a fact that warrants further 

exploration. Early screening to identify EI patients with PTSD 

symptomatology throughout the process of recovery, and particularly during 

rehabilitation, is necessary. The current finding that the PCL-C predicted 

PTSD in this population confirms the usefulness of this tool with EI patients, 

regardless of the visibility of their injury. 

Chapter 3 - Stressful events during early life precipitate long-lasting 

alterations in the neural circuits underlying emotional regulation and increase 

the subsequent reactivity to stress later in life. Such pre-existing vulnerabilities 

to emotional stress, rather than the consequences of the traumatic event itself, 

may influence the profound neurobiological characteristics of anxiety 

disorders such as post-traumatic stress disorder (PTSD). In this chapter, the 

authors have summarized their recent data concerning the neural mechanisms, 

including dynamic synaptic changes and downstream signaling, of fear 

conditioning and fear extinction in adult rats that received aversive stimuli 

[i.e., footshock (FS) stimuli] during the second and third postnatal weeks 

(2wFS and 3wFS, respectively). The 2wFS group exhibited low levels of fear-

related freezing behavior during fear retrieval, which is involved in the 

modulatory dysfunction of the basolateral amygdala (BLA) on synaptic 

function in the hippocampal CA1 field. Extracellular signal-regulated kinase 

(ERK) activation in the CA1 and BLA in response to fear retrieval did not 

occur in the 2wFS group. The 3wFS group exhibited extinction deficits, 

reflected by sustained freezing behavior. Synaptic potentiation in the CA1 

field and medial pre-frontal cortex that was elicited by extinction training and 

extinction retrieval, respectively, did not occur in the 3wFS group. These 

findings were supported by biochemical evidence in which ERK activation, 

which is responsible for the extinction processes in both regions, was not 

found in the 3wFS group. The different phenotypes that depend on the 

postnatal period of aversive stress exposure appear to result from 

neurodevelopmental disturbances elicited by early life stress. In other words, 

synaptic adaptations at the molecular level are pivotal in the mediation of 

emotional regulation during brain development and their perturbation 

contributes to permanent alterations in brain function, which may 

consequently lead to increased behavioral abnormalities and/or emotional 

vulnerabilities. The behavioral deficits accompanied by synaptic dysfunction 

and downregulated ERK activity during extinction processes in the 3wFS 

group were ameliorated by pretreatment with the partial N-methyl-D-aspartate 

receptor agonist D-cycloserine or the partial serotonin1A receptor agonist 

tandospirone. Considering the possible relationship between emotional 
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vulnerabilities caused by early life stress and the psychophysiological 

relevance to PTSD, understanding the neural mechanisms implicated in 

different phases of emotional regulation in juvenile stress models could lead to 

the development of new therapeutic strategies and could facilitate clarification 

of the physiology of pre-existing vulnerabilities to psychiatric disorders. 

Chapter 4 - Background: Abnormal brain cannabinoid receptor (CBR, 

CB1 and CB2) activities have been implicated in post-traumatic stress disorder 

(PTSD) and stress-related psychiatric syndromes. The authors recently 

reported altered cannabinoid receptor expression in the cerebellum and brain 

stem of female animals immediately after 3 days repeated severe stress that 

was absent in the male animals. The authors hypothesize that this absence of 

change of CBR in male brain may reflect a delay rather than a lack of stress 

effect on CBR expression in male animals. 

Methods: Male adolescent rats were exposed to three-day sessions of 2h 

repeated restraint/tail shock stress daily before being tested twice for 

behavioral change in acoustic startle response (ASR): immediately after and 

seven days after the cessation of the last session of stress. CB1 and CB2 mRNA 

expression levels were quantified in the prefrontal cortex, amygdala, 

hypothalamus, hippocampus, cerebellum and brain stem of adolescent male 

rats using real-time PCR. CB1 and CB2 protein expression levels in the 

prefrontal cortex, olfactory, cerebellum and brain stem were determined using 

Western blot. 

Key findings: Different from the lack of change in brain CBR expression 

immediate after the stress in male animals as reported previously, the authors 

found significant changes in brain CBR expression7 days after cessation of the 

stress protocol. Compared to the controls, CB1 mRNA expression decreased 

significantly in the prefrontal cortex and brain stem (P<0.01), decreased at a 

trend level in the hippocampus and hypothalamus (P<0.1), showed no change 

in the cerebellum, but increased in the amygdala (P<0.05) of stressed male 

rats. CB2 mRNA expression decreased significantly in the prefrontal cortex, 

hypothalamus and brain stem (P<0.05), decreased at a trend level in the 

amygdala and hippocampus (P<0.1), and increased in the cerebellum (P<0.05) 

of stressed animals. CB1 protein expression level and glycosylated CB1 protein 

level decreased in the cerebellum but increased in the prefrontal cortex of 

stressed animals (p<0.05, each). CB2 protein level, however, decreased 

significantly in the prefrontal cortex (P<0.01), cerebellum (P<0.05) and brain 

stem (P<0.05) of the stressed animals. These delayed changes in brain CBR 

expression levels in male animals paralleled with the transition from a hypo 
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ASR immediately after the stress to a hyper ASR 7 days after the cessation of 

the stress. 

Significance: PTSD is a chronic anxiety disorder with a significant period 

of incubation after trauma exposure and greater prevalence and symptom 

severity in the females. Different from the previous findings of no change in 

the cannabinoid system immediately after stress in male animals, significant 

changes were found in brain cannabinoid receptor expression in male animals 

seven days after the stress. Importantly, the delayed change in brain CBR 

appears to parallel with the emergence of enhanced ASR in these animals, 

suggesting that altered cannabinoid system may contribute significantly to the 

development of enhanced ASR, a characteristic feature of patients with PTSD. 

As CB1 is a potent anxiolytic regulator, the divergent and time-dependent 

effects of repeated stress on male and female CB1 expression could contribute 

to sex dimorphism in PTSD development and symptom severity. In summary, 

repeated stress caused a delayed effect on brain CBR expression in male 

animals relative to that in female animals and that could underlie the gender 

difference in stress-induced anxiety disorders and PTSD. 

Chapter 5 - This chapter begins by reviewing the literature concerning the 

use of the SCID versus the PCL for diagnosing PTSD, and by reviewing the 

literature regarding the presence of suicidal ideation as a clinical correlate of 

PTSD. This chapter then describes their recent study involving PTSD among 

Veterans, which assessed the presence of suicidal ideation as a clinical 

correlate of PTSD, as diagnosed by the SCID versus as diagnosed by the PCL. 

The authors hypothesized that the presence of suicidal ideation would be 

associated with a diagnosis of PTSD. Subjects were 101 Veterans recruited 

from VA behavioral health and substance use treatment clinics in the VA 

Pittsburgh Healthcare System. The study compared correlations of suicidal 

ideation with PTSD as determined with the PTSD Checklist versus the 

Structured Clinical Interview for DSM-IV, and utilized question 9 of the Beck 

Depression Inventory for assessing presence of SI. PTSD was diagnosed in 15 

subjects using the SCID, and in 15 subjects using the PTSD Checklist. SI were 

reported by 16 subjects. The presence of SI was significantly associated with 

the diagnosis of PTSD on the PCL (chi-square=5.73, df=1, p=0.017) but not 

on the SCID (chi-square=0.08, df=1, p=0.773). These findings suggest that SI 

associated with the diagnosis of PTSD among Veterans are better ascertained 

by the PCL as compared to the more elaborate diagnostic algorithm used in the 

SCID. The current study finding raises the possibility that a less complicated 

diagnostic assessment instrument such as the PCL may be superior to the 
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SCID, a more complicated instrument for diagnosing PTSD, at least in some 

populations. 

Chapter 6 - Recent research has found that the majority of Veterans with 

posttraumatic stress disorder (PTSD) who enter mental health care drop out of 

psychotherapy prematurely. Therefore, the Veterans Administration has called 

for research to identify factors that may predict drop-out versus retention 

among Veterans referred for mental health treatment. This chapter describes 

recent work examining Operation Enduring Freedom, Iraqi Freedom and New 

Dawn (OEF/OIF/OND) Veterans’ engagement in psychotherapy related to 

baseline levels of psychological symptoms, beliefs about treatment, perceived 

barriers to care, and experiential avoidance. Participants were 39 

OEF/OIF/OND Veterans referred to a Veterans Affairs specialty clinic for 

treatment of PTSD. Measures were obtained at baseline, and psychotherapy 

engagement was assessed three months later. Results of a multivariate analysis 

showed that Veterans who engaged in at least three psychotherapy sessions 

reported higher baseline scores on psychological symptoms and experiential 

avoidance (as measured by the Acceptance and Action Questionnaire-2 [AAQ-

2]) than Veterans who engaged in fewer sessions. No differences were found 

in beliefs about treatment or perceived barriers to care. Post-hoc analysis 

revealed that concerns about emotions negatively impacting their lives were 

the strongest predictors of Veterans engaging in psychotherapy. These findings 

suggest that, among treatment-referred OEF/OIF/OND Veterans, those who 

are less concerned about the impact of symptomatology upon their functioning 

may be less likely to remain in psychotherapy.  

 

 



In: Post-Traumatic Stress Disorder  ISBN: 978-1-62417-437-7 

Editors: E. Foreman and J. Fuller ©2013 Nova Science Publishers, Inc. 

 

 

 

 

 

 

Chapter 1 

 

 

 

BEYOND FEAR AND ANXIETY: 

DIVERSE EMOTIONAL CONSEQUENCES 

AND TREATMENT NEEDS OF SEXUAL 
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VIOLENCE SURVIVORS 
 

 

Caitilin M. Barrett and Matt J. Gray 
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ABSTRACT 
 

It has long been recognized that there are diverse emotional and 

psychological consequences associated with psychological trauma. Most 

prominent among recognized disorders emanating from physical and 

sexual violence is Posttraumatic Stress Disorder (PTSD), though other 

difficulties are common as well. In essence, PTSD entails highly 

distressing fear and anxiety based symptoms when one recalls or 

encounters reminders of the traumatic event. Because these symptoms are 

so disconcerting, trauma survivors go to great lengths to avoid any and all 

trauma-reminiscent cues, contexts or conversations. This extreme 

avoidance – though often providing temporary abatement of anxiety – 

typically serves to maintain or exacerbate anxiety and distress in the 

presence of trauma-reminiscent but objectively safe situations. For 

individuals who are primarily struggling with such symptoms, excellent 

treatments have been developed including Prolonged Exposure Therapy 
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and Cognitive Processing Therapy. These trauma-related difficulties and 

associated treatments will be briefly presented and discussed. Primarily, 

however, the proposed chapter will review the empirical literature 

relating to diverse emotional sequelae stemming from psychological 

trauma exposure and will describe in detail functional and emotional 

difficulties that do not take the form of conventional fear/anxiety-based 

phenomenology. Difficulties such as shame, guilt and self-blame – as 

well as functional concerns such as ambivalence about violent 

relationship termination – will be considered. These problems, though 

very common, are not optimally treated with conventional exposure-

based approaches exclusively, so additional treatment considerations for 

sexual assault and intimate partner violence populations will be 

delineated.  

 

 

BEYOND FEAR AND ANXIETY: DIVERSE 

EMOTIONAL CONSEQUENCES AND TREATMENT 

NEEDS OF SEXUAL ASSAULT AND INTIMATE 

PARTNER VIOLENCE SURVIVORS 
 

Sexual violence and intimate partner violence have long been recognized 

as events and experiences capable of precipitating Posttraumatic Stress 

Disorder (PTSD; American Psychiatric Association, 2000). Intimate partner 

violence (IPV) is defined herein as physical, sexual, or psychological harm 

perpetrated by a current or former partner or spouse (Basile and Saltzman, 

2010; Heise, and Garcia-Moreno, 2002). As such, this definition overlaps with 

sexual assault and includes sexual violence when the person perpetrating such 

an attack is an intimate. Obviously, there are other variants of sexual assault – 

i.e., sexual contact achieved through coercion, force or threat of force – that 

are perpetrated by individuals who are not identified partners and spouses. We 

will begin by briefly characterizing the scope of these problems in terms of 

their prevalence, health and economic impacts, and conventional 

conceptualizations of distress emanating from these forms of violence, with 

particular attention paid to PTSD. Importantly, a substantial portion of assault 

and violence victims suffering from PTSD have diverse comorbid emotional 

and psychological distress that extends well beyond the PTSD framework. 

Accordingly, we will describe in more substantive detail these issues and 

relevant treatment techniques that may be fruitful adjunctive considerations for 

treatment. These non-fear- and anxiety-based difficulties and corresponding 

interventions need not be considered altogether distinct from PTSD; rather, 
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they the afford a more appropriately nuanced and sophisticated understanding 

of most victims of violence and help to prepare clinicians to adroitly respond 

to the real world needs of clients. 

Both IPV and sexual assault are unfortunately common. With respect to 

the former, one in three American women and one in four American men have 

experienced acts of physical violence perpetrated by an intimate at some point 

during the lifespan (Black et al., 2011). Clearly, not all such instances of 

aggression would be severe or chronic enough to result in debilitating distress, 

but it would be a mistake to assume that more severe acts of aggression are 

rare. These same researchers, in the context of a large scale national 

epidemiological study observed that one in four women and approximately 

one in seven men have experienced severe acts of violence by intimate 

partners at some point during the lifespan. With respect to sexual violence, 

approximately one in five women and one out of seventy-one men have 

experienced rape (i.e., unwanted penetration resulting from force or threat of 

force), with a much larger percentage experiencing other variants of sexual 

violence (Black et al., 2011). Specifically, nearly 50% of females and nearly 

20% of males in the United States have experienced other forms of sexual 

assault (i.e., any unwanted sexual contact resulting from actual or threatened 

force). 

 

 

Health Consequences and Economic Toll of Assaultive Violence 
 

With respect to physical detriments owing to IPV (including sexual 

assault), victims have been shown to have more frequent visits to health 

providers over their lifetime, more numerous hospital stays, and lengthier 

durations of hospitalization (Basile and Smith, 2011). The National Intimate 

Partner and Sexual Violence Survey (NISVS) confirmed that those with a 

history of IPV have increased rates of asthma, irritable bowel syndrome, 

diabetes, chronic pain, difficulty sleeping, and several other maladies as 

compared to non-victims (Black et al., 2011). As would be supposed in light of 

these findings, IPV is associated with numerous costs to the individual as well 

as to society. According to the CDC and the National Center for Injury 

Prevention and Control (2003), the total annual healthcare costs associated 

with IPV in the U.S. are estimated to be approximately $4.1 billion. This 

report goes on to note that there are tremendous costs associated with IPV that 

extend beyond mental and physical healthcare costs. Specifically, it is 

estimated that lost productivity in the workplace due to missing work 
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subsequent to IPV and corresponding physical and mental healthcare 

appointments is associated with a fiscal cost of $727.8 million. As will be 

reviewed below, the emotional and psychological impacts of IPV and sexual 

violence are tremendous but the findings just reviewed highlight the broader 

consequences of these problems. 

 

 

MODAL CONCEPTUALIZATION OF IPV CONSEQUENCES – 

POSTTRAUMATIC STRESS DISORDER 
 

Perhaps rightfully, PTSD has garnered the lion’s share of the attention in 

explaining the emotional aftermath of assaultive violence. Early reviews and 

meta-analyses (e.g. Golding, 1999), identified studies with PTSD rates among 

IPV victims ranging from 31% - 84% with weighted averages being as high as 

64%. Though the precise prevalence depends on the severity and chronicity of 

the abuse in addition to a whole host of pretraumatic vulnerability factors, 

peritraumatic features of the assault, and posttraumatic recovery resources and 

strategies, it remains abundantly clear that PTSD is a very unfortunate but all 

too common consequence of IPV. 

PTSD, presently categorized as an Anxiety Disorder, is characterized by 

exposure to a life-threatening or otherwise intensely harrowing experience 

(including but not limited to sexual assault and severe partner violence), and 

three clusters of qualifying symptoms lasting longer than one month following 

trauma and resulting in significant functional impairment (APA, 2000). The 

symptom categories are Reexperiencing (which may include nightmares, 

intrusive thoughts and intense physiological or psychological reactivity to 

reminders of the trauma), Avoidance and Numbing (significant efforts to avoid 

people, places, context or cues that may remind one of the traumatic event, 

restricted affect, diminished interest in previously enjoyable activities, etc.), 

and Hyperarousal (exaggerated startle response, hypervigilance, sleep and 

concentration difficulties, and increased irritability or anger). 

This constellation of symptoms is not purely descriptive as the categories 

of symptoms impact one another and have been influential in shaping 

etiological models of the disorder. The earliest conceptualizations of PTSD 

were informed by learning and conditioning models – in particular, Mowrer’s 

(1960) two-factor theory which held that pathological or excessive anxiety is 

established via classical conditioning (e.g. stimuli similar to those present 

during an assault – though objectively safe – are capable of eliciting anxious 
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conditioned responses) and is maintained because extreme avoidance (i.e., the 

second factor – negative reinforcement) prevents extinction of the conditioned 

anxious response. More recent etiological models (e.g., Foa and Kozak, 1986) 

have appropriately included consideration of memory processes and cognitive 

representations, but have nevertheless generally retained a central emphasis on 

learning principles which are thought to maintain irrational or pathological 

anxiety emanating from trauma. Specifically, intrusive thoughts and other 

reexperiencing symptoms are thought to be a naturally occurring (perhaps 

conditioned) response to trauma that will gradually lessen over time which is 

purportedly why most individuals will experience symptoms of PTSD acutely 

but not chronically – even in the absence of intervention. However, the 

avoidance symptoms are thought to disallow habituation of initial, normative 

(even if severe) anxiety and they prevent disconfirmation of unrealistic threat 

forecasts and beliefs about dangerousness of trauma-reminiscent contexts. 

It follows logically then, that most conventional treatments for PTSD 

(e.g., Resick and Schnicke, 1996; Foa, Hembree and Rothbaum, 2007) have 

emphasized exposure as a primary corrective element. Specifically, if 

reexperiencing symptoms would naturally habituate on their own over time, 

and if overgeneralized perceptions of danger in the presence of objectively 

safe reminders of trauma would eventually be disconfirmed by sustained 

contact with those cues, it stands to reason that getting clients to think about, 

talk about and engage in activities that are reminiscent of trauma would result 

in gradually lessened anxiety and increased mastery and control in presently 

threatening or anxiety-provoking situations. Accordingly, these treatments 

entail imaginal exposure – i.e. vividly imagining the trauma or a salient 

instance of a recurring trauma in great detail while assisted with therapist 

prompts and queries, as well as in vivo exposure – i.e., purposely coming into 

contact with places, cues or contexts that are objectively safe but reminiscent 

of the trauma. Additionally, treatments include exercises and therapeutic 

dialogue designed to disconfirm irrational appraisals surrounding one’s trauma 

history (e.g. self-blame). These treatments have proven to be quite helpful for 

most (though not all) trauma survivors who go through them and the numerous 

studies attesting to their efficacy has resulted in these treatments being 

advanced as treatments of choice by the International Society for Traumatic 

Stress Studies. 

Certainly, it would be foolish to lose sight of the centrality of PTSD in 

IPV victims’ experiences of traumagenic distress. There are numerous studies 

attesting to the elevated risk for this disorder among those affected. Similarly, 

it would make little sense to dismiss exposure based therapies as prime 
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candidates for intervention with victims of assaultive violence. There are 

ample demonstrations of its efficacy with these populations. However, as will 

be made clear in the sections that follow, there are significant emotional and 

psychological difficulties in addition to or instead of fear and anxiety disorders 

that are experienced by victims and warrant therapeutic attention. Fortunately, 

this need not be an “either/or” decision. The following material is designed to 

broaden an oversimplified conceptualization of PTSD and introduce additional 

considerations for treatment that may be helpful in working with this 

population. Some clients may benefit from conventional treatments (i.e. 

exposure) supplemented by the techniques outlined later, whereas others may 

not be suffering from PTSD or other disorders of anxiety at all and may need 

an altogether separate approach. We begin by elucidating varied types of 

distress that are common consequences of assaultive violence. 

 

 

INTIMATE PARTNER VIOLENCE RECOVERY – 

ADDITIONAL IMPACTS AND CONSIDERATIONS 
 

As noted, PTSD does contribute to the difficulties and stress that intimate 

partner victims experience, but it is nevertheless only one component of the 

diverse emotional sequelae experienced by IPV survivors. It is also quite 

common to see high levels of depression and anxiety (Anderson and Saunders, 

2003). Additionally, other mood disorders and personality disorders are 

prevalent among intimate partner violence victims (Sansone, Reddington, Sky 

and Wiederman, 2007), as are substance use and dependence disorders that are 

often comorbid with these disorders and IPV generally. Given the complexity 

of the symptoms and issues, it is important to understand all the ways in which 

victims are impacted by their traumatic event and to attend to other difficulties 

experienced by survivors in addition to anxiety-based reactions. 

Recovery from intimate partner violence includes two main sources of 

trauma: the trauma of the abusive relationship and the distress of leaving the 

relationship and starting over. Each of these aspects causes different struggles, 

stressors, and pain. The abusive relationship tends to cause significant damage 

to victims’ sense of self (Concepcion and Ebbeck, 2005; Taylor, 2004; 

Tummala-Narra, Kallivavalil, Singer and Andreini, 2011; Wesley, Allison and 

Schneider, 2002). This includes areas like self-concept, self-efficacy, self-

esteem, self-worth, and independence. Leaving the abusive relationship and 

establishing a new life creates worries about economic survival, employment, 
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housing, childcare, and more (Anderson and Saunders, 2003; Goodman, 

Dutton, Vankos and Weinfurt, 2005). The difficulties associated with starting 

over are often compounded by the unresolved trauma of the abusive 

relationship. The intricacy of intimate partner violence recovery, therefore, 

makes understanding the process complex. 

 

 

DIVERSE IMPACTS OF AN ABUSIVE RELATIONSHIP 
 

Abusive relationships tend to leave victims with a devastated sense of self. 

The victim’s own self-conceptualization is often laden with negative 

appraisals and attributions like self-directed anger, blame, and shame 

(Buchbinder and Eisikovits, 2003; Cascardi and O’Leary, 1992; Clements and 

Sawhney, 2000; Davenport, 1991; Kelly and Johnson, 2008; Rolling and 

Brosi, 2010; Tanha, Beck, Figueredo and Raghavan, 2010; Weaver and Clum, 

1995). As a result, their self-views are often characterized by the relative 

absence of positive traits and an overly critical view of self. For instance, most 

intimate partner violence survivors experience a loss in self-esteem, self-

worth, and self-efficacy (Aguilar and Nightingale, 1994; Andrews and Brewin, 

1990; Clements and Sawhney, 2000). Psychological abuse and overly 

controlling relationships can create these feelings of worthlessness and 

incapacitation that physical abuse further reinforces. A 2003 study by Kernic 

and colleagues found that depression symptoms did not abate after 

psychological abuse stopped. However, the end of physical abuse did result in 

a reduction in depression. These results pose the possibility that psychological 

abuse creates the symptoms that lead to depression while the physical abuse 

reinforces and increases the impact of the psychological abuse. It also suggests 

that addressing the effects of psychological abuse is of great importance in the 

success of the recovery process. Therefore, these non-anxiety based 

psychological areas of influence will be discussed. 

 

 

Loss of Sense of Self 
 

Perhaps one of the most common descriptions of the effects of intimate 

partner violence is the loss of a sense of self. Qualitative studies that analyzed 

interviews with victims of IPV consistently found that women reported feeling 

that they had lost touch with themselves (Concepcion and Ebbeck, 2005; 

Taylor, 2004; Tummala-Narra et al., 2011; Wesley, Allison and Schneider, 
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2002). Their lives became so overwhelmed with being attentive to the abuser 

and performing tasks in ways that pleased him, they slowly lost their own 

sense of self. 

For instance, women in a study of the effect of physical activity on 

recovery from intimate partner violence described a process through which 

they slowly lost themselves (Concepcion and Ebbeck, 2005). One woman 

explained that she found herself isolated. She described simply going from 

work to school and then home. As her focus narrowed on the relationship, she 

lost friends and fell out of communication with her family. Like this woman, 

the majority of IPV victims find themselves detached from society and social 

support networks (Coohey, 2004; Farris and Fenaughty, 2002; Goodman, 

Dutton, Vankos and Weinfurt, 2005; James, Johnson and Raghavan, 2004; 

Kelly and Johnson, 2008; Tanha, Beck, Figueredo and Raghavan, 2010). Often 

the abuser will restrict the movement of their partners so that they have little 

contact with the outside world. This can be accomplished by constantly 

interrogating their partner after she returns home, by actually following her, or 

simply telling her where she can and cannot go (Kelly and Johnson, 2008; 

Tanha et al., 2010). Sometimes women do not feel like they can tell their 

family members what is happening to them so they limit contact (James et al., 

2004). Other times abusers will insist that their partners quit their jobs and 

limit the family to one car that only the abuser drives (James et al., 2004). 

Economic control is a fairly common tactic to exert command (Kelly and 

Johnson, 2008; Tanha et al., 2010). In these ways, the abuser further 

manipulates and restricts his partner. When women are not allowed to work or 

engage in activities outside the home, they also loose important aspects of 

their identity while becoming increasingly alone. In a 2003 study, women who 

had high self-complexity, or who constructed their identities from many 

different roles (mother, worker, volunteer, etc.) experienced fewer blows to 

their self-esteem than women who were low in self-complexity (Steinberg, 

Pineles, Gardner and Mineka, 2003). Therefore, by limiting work and social 

activities, women lose parts of their identity and their self-esteem. 

As is evident in this study, loss of identity impacts self-esteem and mental 

well-being. 

Limitation of movement decreases IPV victims’ interactions with the 

outside world and sources of support. Numerous studies have found a 

connection between social isolation and intimate partner violence. An 

examination of mothers in abusive relationships found that the more severely 

beaten women tended to be more socially isolated (Coohey, 2004). 

Specifically, the more severely beaten women did not have as many friends or 
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as many long term friendships as the less severely assaulted and non-battered 

mothers. The more badly assaulted mothers communicated less frequently 

with the friends they did have, and those communications were more restricted 

and less beneficial than the moderately beaten women and the non-battered 

women (Coohey, 2007). This study suggests that the women who were most in 

need of social support due to the severity of the abuse were the ones least 

likely to get it. A study conducted by Goodman and collegues (2005) found 

that social support was a significant predictor of preventing reabuse. However, 

like the Coohey study, socially supported women who experienced severe 

abuse still had a 65% likelihhod of being reabused during the year after 

leaving the abusive relationship as opposed to socially supported women who 

had experienced less extreme abuse (Goodman, Dutton, Vankos and Weinfurt, 

2005). Two studies that examined drug use, intimate partner violence and 

social isolation determined that there was a connection between social 

isolation and intimate partner violence (Farris and Fenaughty, 2002; James, 

Johnson and Ragahavan, 2004). Women who were socially isolated were 

significantly more likely to be assaulted by a sexual partner than women who 

had more social contact (Farris and Fenaughty, 2002). 

 

 

Identity and Recovery 
 

Based on the previous analysis of the relationship between IPV and loss of 

sense of self, it is not surprising that many studies have found rebuilding and 

redefining self-concept and identity to be an important step in the recovery 

process. Wesley, Allison and Schneider (2002) theorized that physical activity 

could aid in recovery by acting as a stepping-stone for re-conceptualizing 

victims’ sense of self. They discovered that all eight of the abused women with 

whom they conducted in-depth interviews had experienced losses in body 

awareness. The women also described losing their sense of self. The authors 

purposed that there is a link between a loss of connection with the physical self 

and deterioration of the psychological construction of self. Supporting this 

assertion, the women in the Concepcion and Ebbeck (2005) study found that 

physical exercise helped them regain a sense of connection with their body, 

and made them feel as though they were actively creating the person they 

wanted to become. It provided them hope that they could shape and determine 

their own identity through their actions and decisions. Another study looked at 

a number of different types of complex traumas including intimate partner 

violence, sexual assault, childhood sexual abuse, and neglect, and their effect 
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on relationships and therapy (Tummala-Narra, Kallivavalil, Singer and 

Andreini, 2011). One of the three themes that emerged from the interviews 

was the need for redefining themselves. Participants explained that their 

feelings of self worth increased, and that they felt better able to interact on a 

genuine level with others because they had embraced their sense of self. 

Interviews with 21 African American women who had experienced 

abusive relationships indicated that discussing the abuse and creating new self 

definitions separate from the abuse they had suffered were integral in positive 

recovery characterized by empowerment and resilience (Taylor, 2004). These 

women were also careful to create their own sense of self without accepting 

certain societal labels and definitions. They explained that in many instances 

social expectations might favor staying with an abusive partner. For instance, 

one pregnant woman chose to ignore society’s emphasis on raising children in 

a two parent household and focus on her strength in leaving her abuser 

(Taylor, 2004). As these studies demonstrate, the freedom to define one’s 

identity is key to self-discovery and the healing of past abuse. 

Difficulties in constructing a new sense of self are common among 

intimate partner survivors. The identification of self as a victim can be 

troubling for many women. The very idea of victimhood carries with it a 

connotation of helplessness and vulnerability. Based on semi-structured 

interviews with 40 IPV survivors, four interpretations of victimhood emerged 

(Leisenring, 2006). Some woman viewed themselves as people who 

experienced harm and hurt that over which they could not exercise control. 

Others saw themselves as weak and powerless. The third group of women 

believed that they deserved sympathy and that their abusers should be 

reprimanded. The final category of victim, women who held themselves 

responsible for the abuse, provided the most troubling definition of victim. 

The way in which women who have experienced intimate partner violence are 

labeled by others and the ways in which they identify themselves can shape 

cognitive attributions about the trauma and impact self-perceptions. As the 

definitions described above reveal, women who already feel a loss of sense of 

self may not be well served by their own self-descriptions. Despite the 

negativity of self-identifying as a victim, there can be some utility in it. These 

women described the difficulty and benefit of being labeled a victim 

(Leisenring, 2006). In some ways it was freeing and validating because it 

acknowledged their suffering and experiences. Alternatively though it can also 

reinforce feelings of helplessness and weakness. The dichotomy here is 

reflected in the general process of redefining the self. Women have a sense of 

loss, but there are also many negative characteristics they associate with 
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themselves. Before a new self-concept can be created and truly embraced, 

negative self-views must be addressed and corrected. 

 

 

Self-Efficacy 
 

A 2010 study that looked at the relationship between intimate partner 

violence, powerlessness and depression found that all three variables are 

interrelated (Filson, Ulloa, Runfola and Hokoda, 2010). Specifically, higher 

rates of depression and intimate partner violence were associated with reports 

of feeling powerless (i.e. a lack of self-efficacy). This analysis indicates that 

self-efficacy likely plays an important role in the mental health of intimate 

partner victims, and in the recovery from intimate partner violence. It raises 

the possibility that increasing a victim’s sense of self-efficacy would help 

reduce depression symptoms related to IPV. 

Path model analyses that examined the roles of PTSD, depression, shame 

and self-efficacy in commitment to an abusive relationship found that 

diminished self-efficacy was especially indicative of investment in the abusive 

relationship (Rhatigan, Shorey and Nathanson, 2011). The authors suggest that 

a lack of self-efficacy limits victims’ perceptions of alternatives to their 

current situation; thus making them more likely to accept the abuse. This has 

serious implications for recovery and relapse given the financial and emotional 

strain that accompany establishing independence after leaving an abusive 

relationship. It suggests that if women feel like they are not adequately 

providing for their family on their own, they may be persuaded to go back to 

the abuser or enter into another abusive relationship. 

Research looking at the impact of poverty on IPV victims still in abusive 

relationships and after they have left, revealed that poverty tends to contribute 

to feelings of powerlessness and lack of control (Goodman, Smyth, Borges 

and Singer, 2009). When in an abusive relationship, many victims are not 

allowed to work or they have difficulty keeping their jobs due to the upheaval 

in their personal lives (Goodman et al., 2009; Stags Long, Mason, Krishnan 

and Riger, 2007). Economic support is solely on the abuser, but the victim still 

feels the strain of limited economic resources. The victim is often given the 

task of grocery shopping and bill paying placing additional stress on her to 

find ways to deal with the lack of money. This financial stress can also 

increase the level and frequency of violence perpetrated by the abuser 

(Goodman et al., 2009). This lack of control of finances coupled with the 

pressure to provide for the family decreases feelings of self-efficacy. 
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Abusers also often insult and demean their partners adding to their sense 

of helplessness and ineptitude. The women interviewed by Wesley, Allison 

and Schneider (2000) explained that their partners regularly insulted and 

criticized them. Many women fear leaving the abusive relationship because 

they believe that they are incapable of taking care of themselves; a sentiment 

that is communicated by the abuser through his constant critiques and 

disparagements. Abusers also crave control (Kelly and Johnson, 2008; Tanha, 

Beck, Figueredo and Raghavan, 2010). They will often try to manage 

numerous aspects of their partner’s lives including simple daily tasks like the 

way in which they cook or clean. This constant supervision can lead many 

women to feel inept and incapable of performing even simple tasks correctly 

(Wesley, Allison and Schneider, 2000). 

Many studies have found that self-efficacy is a buffer for psychological 

distress (Anderson and Saunders, 2003). That is, women who have a stronger 

belief in their own abilities and capacity are more likely to be more 

mentally healthy (or at least not as severely affected by the abuse). Given the 

numerous ways self-efficacy is negatively impacted by intimate partner 

violence, it is not surprising that feelings of hopelessness and powerlessness 

impact mental health. 

 

 

Self-Esteem/Self-Worth 
 

Considering the emotional, sexual and physical abuse that many women 

endure for protracted periods of time, it is not surprising that abuse would 

erode their sense of self-worth and self-esteem. A 1994 study that examined 

self-esteem differences in battered versus non-battered women, found that 

battered women had significantly lower self-esteem than women who were not 

abused (Aguilar and Nightingale, 1994). Multiple aspects of an abusive 

relationship can lead to a lack of self-esteem. Similar to impacts on self-

efficacay, many women believe that the abuse stems from their own 

inadequacy and inability to please their partner (Landenburger, 1989). 

Critiques of victims’ behaviors and performance can lead many women to 

believe that if they are able to improve, they can curtail abuse. However, the 

constant criticism of their behavior also decreases self-esteem. While believing 

the abuse to be a result of their mistakes can create a false sense of control 

over the abuse, it also decreases victims’ self-esteem and perception of self-

worth. For women who tie their self-worth to success in relationships, abuse 

signals relationship weakness and failure, which then leads to lower self-
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esteem (Hattendorf and Tollerud, 1997). These women believe that they have 

failed as a person because the most important source of their self-esteem and 

identity (e.g. their relationship) is suffering. 

 

 

Self-Blame 
 

Although it may seem quite clear that the aggressor is the source and 

cause of abuse, many women blame themselves for the maltreatment. This is 

in part due to the types of assertions that the abuser makes in an attempt to 

justify the abusive behavior. The abuser will often tell his partner that she 

incurred his wrath because she misbehaved (Landenburger, 1989). Women 

may also attribute blame to themselves as a way of coping with the abuse. 

Assigning blame to themselves allows them to believe that by changing their 

own behavior they can prevent future abuse. Generally speaking self-blame 

leads to psychological distress. In a meta-analysis of various forms of 

interpersonal violence, Weaver and Clum (1995) found that generally 

interpersonal violence does lead to psychological distress. More specifically, 

they discovered that subjective factors, like self-blame, accounted for twice the 

psychological distress effects than objective factors like physical injury, force 

or the use of a weapon. When Clements and Sawhney (2000) looked at 

dysphoria, hopelessness, coping style, and control judgments in intimate 

partner violence victims, they found that higher levels of dysphoria were 

associated with self-blame along with avoidant coping style. Similarly, other 

studies have found relationships between self-blame and depression among 

intimate partner violence victims (Andrews and Brewin, 1990; Cascardi and 

O’Leary, 1992). In support of the assertion that self-blame in an abusive 

relationship is tied to psychological distress like depression, Andrews and 

Brewin (1990) reported that the women they surveyed who were still in 

abusive relationships were more likely to blame themselves for the abuse than 

women who had been out of abusive relationships for some time. This last 

finding is especially encouraging, because it indicates that some distress and 

impairment may naturally fade with time. All of these studies, however, 

highlight the importance of addressing self-blame in victims of intimate 

partner violence. It may also be the case that for women who are unsure of 

whether to stay or leave the relationship, targeting self-blame could prove to 

be a fruitful area to address. 
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Shame 
 

A consistently reported barrier to seeking help for intimate partner 

violence is shame (Buchbinder and Eisikovits, 2003). Women describe feeling 

ashamed to disclose the type of treatment they have endured. They fear 

judgment from others (Spangaro, Zwi and Poulos, 2011). One woman 

explained that she was hesitant to tell her family about the abuse because she 

was humiliated by the way her partner treated her (James, Johnson and 

Raghavan, 2004). Unfortunately, the reactions of many people to intimate 

partner violence are to assign blame to victims and question why a “true” 

victim would not leave such a deleterious environment (Hydén, 2005). This 

only serves to reinforce many victims’ feelings of shame and inadequacy. As 

discussed previously, abusers will often say hurtful things to their partners to 

make them feel ashamed. One woman described how her abuser would tell her 

about his extra-martial affairs and the attractiveness of other women in order 

to make her feel ashamed of her physique and sexual skills (Wesley, Allison 

and Schneider, 2000). Additionally, a study of shame proneness and mental 

health, found generally that shame is related to increased levels of anxiety and 

depression (for more detailed description of results see Shorey, Sherman, 

Kivisto, Elkins, Rhatigan and Moore, 2011). 

 

 

IMPACTS OF LEAVING AN ABUSIVE RELATIONSHIP 

AND STARTING OVER 
 

As explained in the previous discussions, many women lose a sense of 

identity, self-worth and self-efficacy while also experiencing self-blame and 

shame over the abuse. Because women endure these many negative impacts of 

abuse and because they are heavily controlled by their abusive partner, 

becoming independent is a daunting and difficult process (Anderson and 

Saunders, 2003). Many women fear leaving the abusive relationship because 

of the responsibilities and pressure associated with establishing a life 

independent of a partner (Anderson and Saunders, 2003; Goodman et. al., 

2005). As previously mentioned, intimate partner violence victims tend to be 

unemployed and financially dependent on their abuser. In fact, financial 

concerns are one of the most influential factors that influence women’s 

decision to leave an abusive relationship (Anderson and Saunders, 2003). 

Additionally, most victims are forced to leave the residence. Immediately after 
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leaving the relationship women are left impoverished, homeless, and 

downtrodden. The pressure to find employment and housing can be intense, 

especially for women who also have children to support. At a time when their 

belief in their ability to competently handle tasks and troubles is greatly 

diminished, they are forced to problem solve and actively advocate for 

themselves. For women who spend time in intimate partner violence shelters, 

adjusting to communal living and shelter procedures can be onerous and 

challenging. It can also serve to inhibit re-establishing a sense of independence 

and self-efficacy because they are living with rules and household structures 

implemented by others. To compound matters, the risk of serious injury and 

homicide perpetrated by the abuser spikes following the victim’s departure 

(Bachman and Saltzman, 1995; Wilson and Daly, 1993). The combination of 

so many stressors makes the transition period chaotic and highly distressing. 

However, tackling the tasks of transition can actually aid in the recovery 

process. Employment, for instance, can actually help women gain more self-

efficacy and counteract the isolation of the abusive relationship (Rothman, 

Hathaway, Stidsen and de Vries, 2007). But trauma recovery in the transition 

period is often slow and limited. Helping victims increase their coping skills 

makes an important impact on their recovery and psychological well-being 

(Anderson and Saunders, 2003). Distress tolerance, relaxation, skills training 

and problem solving are typically the focus of treatment while the victim 

navigates her new independence and responsibilities. It is important for 

treatment providers and other support people to encourage the victim and 

emphasize the benefits of leaving the relationship. The difficulty and 

emotional upheaval of the transition can lead some victims to believe that 

staying in the relationship would have been better and they may decide to go 

back. Therefore, helping to minimize stress and accentuate positives is of the 

utmost importance. Once victims have begun to settle into a new routine, more 

extensive work on self-esteem, self-image, self-worth, shame, and anger can 

be undertaken. 

Understanding this process of abuse and subsequently escaping from the 

abuse is central to effective treatment. In the next section, the actual treatment 

tools and techniques that aid in addressing non-anxiety based trauma recovery 

will be discussed. 
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NON-TRADITIONAL TREATMENT 

APPROACHES TO TRAUMA 
 

Non-anxiety based symptoms like low self-esteem, loss of sense of self, 

perceptions of lack of self-efficacy, shame, self-blame, and difficulty with 

interpersonal relationships impact a victim’s ability to recover from intimate 

partner violence (Aguilar and Nightingale, 1994; Anderson and Saunders, 

2003; Andrews and Brewin, 1990; Buchbinder and Eisikovits, 2003; Cascardi 

and O’Leary, 1992; Clements and Sawhney, 2000; Davenport, 1991; Weaver 

and Clum, 1995). As such, they need to be targeted in treatment. Although 

PTSD treatments provide some opportunities for dealing with these issues, 

employing additional techniques and utilizing other skills can ensure that 

treatment is maximally effective and comprehensive. Domestic violence 

recovery can be quite challenging for CBT therapists, because clients’ worries 

and hardships are legitimate. Often clients’ bleak appraisals of their situation 

are fairly accurate making cognitive restructuring especially challenging. 

Using exposure on these types of concerns may prove to only increase anxiety 

and encourage rumination. DBT offers an alternative to exposure that helps 

clients in these admittedly dire situations. Additional treatment areas include 

emotion regulation, distress tolerance, self-efficacy building, self-affirmation, 

meaning making, communication building, and skills training. 

Victims’ perceptions of loss of a sense of self, identity disruption, 

experiencing strong almost overpowering emotions, shame, and self-blame 

that victims of interpersonal violence face are features that also appear in other 

disorders. These transdiagnsotic qualities suggest that elements from other 

forms of treatment can benefit victims of intimate partner violence. Dialectical 

Behavior Therapy, or DBT, is one such alternative therapy that can be helpful 

in the treatment of domestic violence victims. A pilot study conducted in 2009 

provided preliminary evidence of the efficacy of DBT in the treatment of 

domestic violence victims (Iverson, Shenk and Fruzzetti, 2009). DBT skills 

are discussed here, because they are more unique to intimate partner violence 

recovery treatment than more traditional techniques like cognitive 

restructuring. It should be noted that DBT is a type of cognitive-behavioral 

therapy, and typical cognitive and behavioral techniques should also be used 

and supplemented by the discussed DBT techniques. Distress tolerance, 

emotion regulation, and self-affirmation are all DBT techniques that can 

provide important skills to victims of domestic violence. 
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DISTRESS TOLERANCE 
 

Distress tolerance encompasses a number of techniques that taken all 

together instruct clients on how to avoid exacerbating tension in difficult 

situations, reduce extreme emotionality, and refrain from using maladaptive 

coping mechanisms. Distress tolerance skills include distraction, self-

soothing/relaxation, and radical acceptance. 

 

Distraction 
 

These skills can be utilized to help clients shift their attention from 

negative coping strategies and their overwhelming emotions (Linehan, 1993; 

McKay, Wood and Brantley, 2007). In traditional anxiety based treatments for 

trauma, clients are taught to expose themselves to stressors and stop avoiding 

anxiety provoking situations and triggers. For victims who are still in danger 

or legitimately need to avoid circumstances in which they may face their 

abuser, this technique is not helpful. Instead, distraction should be encouraged. 

This tool serves to help take attention away long enough for strong emotions 

or the temptation to engage in destructive coping strategies like drinking or 

self-harming to subside. Victims are often ill-equipped to deal with the pain 

and stress, so they become even more vulnerable to destructive and harmful 

coping mechanisms like substance abuse, alcohol consumption, self-harm, and 

other risky behaviors. A review/meta-analysis that examined the rate of 

substance use in domestic violence shelter residents found that 22-72% of 

women struggled with substance use issues (Schumacher and Holt, 2012). The 

authors point out that the base rate of substance use disorders for females in 

the United States is only 6.1% (Schumacher and Holt, 2012). Due to the many 

different forms of report on substance use among intimate partner violence 

victims (self, shelter advocates, medical, etc.), the meta-analysis percentile 

range was rather large. Another study of 113 female inpatients found that 

domestic violence was a significant predictor of bodily self-harm behaviors 

(Sansone, Chu and Wiederman, 2007). As these studies indicate, IPV victim’s 

history of physical assault coupled with feelings of lack of self-worth, self 

destructive coping mechanisms may be of special concern when working with 

victims of domestic violence. 

Distraction is similar to behavioral activation used with depressed clients. 

It involves developing a list of activities that can shift attention from the 

thoughts and worries that create the overwhelming negative emotions. 

Different types of stressors may call for different types of actions. Or certain 
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people may find that specific types of activities work best for them. 

Distractions can include things like doing a pleasurable activity, talking or 

interacting with others, creating elaborate and rich fantasies, leaving a certain 

place or environment, doing chores, etc. 

 

 

Relaxation/Self-soothing 
 

The intense stress that most intimate partner violence victims experience 

after leaving can easily become overwhelming and functionally paralyzing. 

Being able to help reduce stress levels and decrease emotional extremes can 

help aid clients in the recovery process. It is also an important way for clients 

to begin feeling a sense of self-efficacy. It can confirm for them that they can 

care for themselves. It may also help to foster positive views of the self. It is 

designed to enhance self-nurturing and self-acceptance. The women who 

engaged in exercise programs as part of their recovery reported feeling better 

about themselves and proud of the way they cared for themselves (Concepcion 

and Ebbeck, 2005). 

There are numerous relaxation techniques, but perhaps one of the simplest 

to teach and for a client to learn is progressive muscle relaxation. The client is 

taught to tighten and then relax specific muscle areas. This is repeated until 

each part of the body has been relaxed. For instance, clients could start 

by tensing and relaxing the muscles in their feet followed by the muscles in 

their legs then their abdomen, ect. Even abbreviated forms of progressive 

muscle relaxation have proved to be effective at reducing stress (Dolbier and 

Rush, 2012). Breathing is also a focus of progressive muscle relaxation, but it 

can also be used as a separate relaxation skill. When clients focus on 

controlling their breathing, they are distracted from troubling cognitions on 

which they may otherwise ruminate. Therefore, breathing serves as a form of 

relaxation and distraction. In fact mindful breathing, a type of mindfulness in 

which clients focus on the experience of breathing in order to decenter (the 

ability to view thoughts as an experience and not an accurate representation of 

reality), has been shown to be even more effective in reducing rumination and 

negative emotional reactions to repetitive thoughts (Feldman, Greeson and 

Senville, 2010). 

Using things that are appealing to the senses can also be a good form of 

relaxation. Listening to relaxing music, burning incense, wrapping up in a soft 

blanket, or watching a sunset are all ways of pleasantly engaging the senses in 

order to help reduce tension and stress (McKay, Wood and Brantley, 2007). 
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Similarly, clients can use their imagination to create safe, comforting places 

and scenarios in their mind where they can go to de-stress. 

 

 

Radical Acceptance 
 

When using radical acceptance with trauma victims, it is of great 

importance to stress that victims are never asked to condone the abuse and 

violence perpetrated against them. Making this clear to victims should be a 

priority. In many cases victims cannot control many of the painful and 

frustrating situations they encounter after leaving an abusive relationship. 

Changing their interpretations and emotional reactions to these events, 

however, can help reduce distress. Radical acceptance is not limited to events 

and others’ behaviors. When victims are tormented by regret, radical 

acceptance can be used to help women make peace with their past. Ruminating 

on their actions and wishing they had behaved differently generates 

discontentment and self-reproach. The ability to accept past behavior can 

markedly help improve mental well-being and trauma recovery. 

Radical acceptance is especially suited for certain types of situations, so it 

may not be generally applicable to all of a victim’s experiences. Sometimes 

radical acceptance can serve as a way to help clients use problem solving 

techniques and coping. This is the case when clients are justifiably frustrated 

and upset about the injustice of their situation, but are unable to move beyond 

their anger. Accepting the reality of their past and present can reduce 

emotionality, which in turn can pave the way for more constructive analysis of 

their circumstances and methods of making changes and addressing issues. 

Because many domestic violence victims go through legal proceedings 

whether it be to obtain a protection order, child custody, or divorce, they are 

put in regular contact with the legal system. Unfortunately many victims are 

often frustrated by the justice system. As discussed earlier, many women 

believe that too much pressure and responsibility is placed on them to ensure 

their own safety and that their abusers are not held accountable for their 

actions (Grauwiler, 2008). Constant court hearings and filings in addition to all 

the other obstacles they face in starting over bring memories of the abusive 

past to mind frequently. The frustration and anger that these victims feel can 

become overwhelming and sometimes it can prompt women to make 

impetuous decisions. If victims employ radical acceptance, they can stop 

feeling enraged at their circumstances by accepting the fact of the situation. 

Rather than attaching emotions to the interpretation of the current 
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circumstance, clients simply recognize what has happened. This is not to say 

clients are discouraged from trying to change their circumstances. Radical 

acceptance aims at getting clients to acknowledge that the past cannot be 

changed and that excessive worry and thought about past events does nothing 

to aid in current situations. Rather than dwelling on the past, clients are taught 

to accept their own behaviors and reactions without judgment and criticism. 

Radical acceptance also tries to curb people’s tendencies to harshly 

critique themselves. It is about accepting yourself for who you are at that exact 

moment and accepting where you have been without judgment. Once people 

are more accepting and calm, they can evaluate the situation with more clarity 

and insight than when they are highly emotional and distraught about things 

that cannot be changed like the past. Some situations and circumstances are 

not fair or just, but constantly thinking about those facts is counter-productive. 

By radically accepting but not condoning a situation, clients can find 

release from anger and frustration that cloud judgment and stall growth and 

moving forward. 

 

 

EMOTION REGULATION 
 

Domestic violence victims experience a great deal of emotion during their 

transition from an abusive relationship to a new life. The feelings are often 

mixed, confusing, and easily triggered. Gaining more insight into their 

emotions and proactively managing them can aid in recovery and make 

tackling problems and difficulties less arduous (Anderson and Saunders, 2003; 

Iverson, Shenk and Fruzzetti, 2009). The first step in emotion regulation is 

identifying emotions. While this may seem like a simple task, it can be quite 

hard when wide ranges of competing emotions are experienced together. 

People also have a tendency to judge emotions, which makes them more likely 

to deny the presence of certain feelings. Clients can accomplish this by 

keeping emotion journals or creating charts to track their emotions. It can also 

be helpful to key clients into body sensations that signal the presence of 

certain emotions. Providing clients with a list of emotion words can be helpful. 

This can be coupled with more traditional cognitive behavioral techniques that 

examine the relationship between emotion, thought and behavior. Perhaps one 

of the most helpful and important skills in emotion regulation is non-judgment. 

When clients can experience emotions without placing values on them, they 

free themselves from a destructive cycle of negative emotions and self-views 

(Iverson, Shenk and Fruzzetti, 2009; McKay, Wood and Brantley, 2007). 
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Emotion regulation can also involve clients learning how to anticipate 

how they will react in certain situations and then creating coping strategies 

beforehand. Domestic violence victims are often faced with court hearings, 

negotiations, phone conversations and more in which they have to interact 

with their abuser or court officials who may not act supportively towards the 

client. Also going for job interviews or trying to get housing following their 

departure from their significant other can become demoralizing and frustrating 

situations. By helping clients anticipate how they might react, it is possible to 

encourage behaviors that will decrease emotional strain and allow clients to 

remain in control (Iverson, Shenk and Fruzzetti, 2009). This aids in decision-

making and impression management in important situations. Clients can gain 

an awareness of their tendencies through their emotion monitoring. 

 

 

SELF-AFFIRMATION 
 

The loss of self-esteem and the feelings of worthlessness that victims 

experience can impede recovery and make creating a new self-concept 

problematic. Throughout DBT, clients are encouraged to engage in appreciate 

and love themselves (McKay, Wood and Brantley, 2007). In order to make 

self-affirmations most effective, it is beneficial to start by identifying the self-

defeating or hypercritical thoughts that clients tend to have. The self-

affirmations can be the opposite of those sentiments. Self-affirmations can also 

include acceptance statements and coping statements (McKay, Wood and 

Brantley, 2007). For instance, clients may need to remind themselves that they 

may have areas in which they would like to improve, but that need for 

improvement does not invalidate them or make them bad. After clients have 

developed a list of self-affirmations, they should say those statements to 

themselves each day or even multiple times a day. It could be helpful to write 

the statements out on note cards and place them where they can be seen 

throughout the day. 

Also, helping clients to recognize self-critiques and judgments and then 

replace them with positive, encouraging statements can also help to build 

stronger self-esteem and feelings of self-worth. As discussed before, clients 

should be encouraged to do pleasurable activities to reinforce that they are 

worthwhile people who deserve to be happy and healthy. 
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SKILLS TRAINING 
 

Leaving an abusive relationship and starting the rebuilding process is 

filled with difficulties and stressors. Women not only have to cope with their 

feelings of self doubt and worthlessness they also have to provide financially 

for themselves and their children often while handling legal matters. Finding 

new living arrangements and securing transportation are two other common 

areas of concern for victims. Because abusers tend to isolate their victims from 

social support networks, many women do not have people to turn to during 

this stressful time period (Coohey, 2004; Farris and Fenaughty, 2002; Iverson, 

Shenk and Fruzzetti, 2009; James, Johnson, Raghavan, 2004). Worrying about 

these things and trying to devise ways of dealing with them occupy victims’ 

minds. This can make conducting therapy difficult for both client and therapist 

while also making the client feel invalidated and unheard. It can therefore be 

of benefit to devote some treatment time to skills training and building. 

Helping a client create a resume or fill out a job application can be therapeutic. 

It not only makes the client feel supported and understood by the therapist, it 

also serves to bolster the client’s confidence in her abilities. Additionally, 

working with the client on these types of projects can provide therapeutic 

insight. A therapist could gain a better understanding of the client’s values, 

goals, abilities, attributions, decision-making skills, and more. Given the 

numerous benefits of skills training, clinicians should not be afraid to utilize 

this tool or fear that it will detract from therapy. 

 

 

COGNITIVE AND BEHAVIORAL SKILLS 
 

As mentioned previously, traditional cognitive and behavioral skills are 

also helpful in addressing intimate partner violence recovery. Because trauma 

victims tend to make distorted attributions, cognitive tools like cognitive 

restructuring can be utilized to help clients gain a more healthy view of their 

experiences. For instance, the feelings of shame, self-blame, and lack of self-

efficacy can all be facilitated and strengthened by distorted cognitions 

(Whiting, Oka and Fife, 2012). By helping clients to address other information 

and situational variables, they can slowly change the ways they interpret 

their experiences. 

Similar to the relaxation, self-soothing and distraction techniques in DBT, 

behavioral activation that is commonly used for depression, allows victims to 
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bolster and strengthen their social support systems, increase their self-

complexity and improve mood. It can also serve as a mode of increasing 

feelings of self-efficicay by encouraging clients to perform activities they find 

enjoyable and at which they are skilled. Behavioral activation consists of 

clients constructing a list of activities in which they take pleasure and then 

setting a goal for when and how often they will engage in them. 

 

 

ADDITIONAL SKILLS SUMMARY 
 

Due to the extreme emotions and stress that accompany the transition out 

of an abusive relationship, DBT skills can prove to be effective additions to 

traditional PTSD treatments. Learning how to bear suffering, control emotions, 

and build self-esteem are all integral components in recovery from abuse. 

These skills target the areas that PTSD treatments do not sufficiently address. 

The addition of DBT techniques, skills training, and cognitive-behavioral 

techniques to traditional trauma exposure therapy allows the client to address 

all areas of impairment, which should produce a more holistic and effective 

treatment program. Future studies should look at the efficacy of additional 

treatment modalities in order to provide support for the use of these treatment 

additions. The most important tool for any clinician treating trauma victims is 

to approach the treatment from a client-centered, genuine, and inviting place. 

Clients need to feel safe, secure, and supported, and it is the clinician’s job to 

create an environment that meets their needs. 

 

 

CONCLUSION 
 

Although addressing anxiety-based reactions to trauma is both helpful and 

important, it does not encompass the full range of reactions to and 

consequences of traumatic experiences. Because trauma can result in wide-

ranging affects, it is essential to a have an understanding of non-anxiety based 

trauma sequelae in order to provide more comprehensive recovery treatment. 

Thorough consideration of the needs of intimate partner violence 

survivors compels consideration of interventions that go beyond an exclusive 

exposure-based focus. For these individuals, abuse often damages their sense 

of self, feelings of control, empowerment, self-worth, and self-esteem. Though 

exposure therapy is often warranted, intimate partner victims’ experience of 
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self-blame, shame and isolation resulting from abuse necessitates additional 

techniques designed to more substantively enhance perceptions of mastery and 

efficacy. Certainly, conventional approaches can address these issues to a 

degree, but these foci are not central despite being the principal needs of many 

victims. Techniques like dialectical behavior therapy and traditional cognitive-

behavioral tools can be utilized in concert to comprehensively address the 

multifaceted needs of intimate partner violence victims. 

In addition to infusion of more diverse treatment components, more 

extensive research needs to be conducted on varied consequences of trauma. 

While there is a great deal of empirical research attesting to difficulties 

associated with a history of IPV, less is known about distress owing 

specifically to separating from violent relationships and the economic and 

practical aftermath of such decisions. Because not all trauma victims develop 

PTSD, it is arguably the case that many people are not receiving optimal 

treatments to meet their particular needs despite being in therapy. It is 

common for clinicians to screen for and assess PTSD when seeing individuals 

whose primary difficulties are related to IPV. However, victims who are 

experiencing more diverse emotional and psychological sequelae, such as self-

blame, lack of self-esteem, loss of self-efficacy, and so forth can receive 

excellent treatments designed, unfortunately, for altogether different problems 

than those that they are experiencing. 

Traumatic events tent to be emotionally laden, complex experiences. As 

such, research on trauma and its victims needs capture its intricate nature. 

With the well-established and extensive literature on anxiety-based reactions 

to trauma, more attention should be devoted to the varied, but no less 

important, trauma reactions reviewed herein. As the field of traumatology 

expands and develops, it is important to be mindful of the totality of the 

human experience and to be responsive to the very diverse needs of survivors. 

This will necessarily entail retention of those techniques that have worked so 

well for so many while simultaneously broadening the conceptualization of 

and corresponding treatment approaches that can fruitfully be used with 

survivors of assaultive violence. 
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ABSTRACT 
 

Introduction: Electrical injury (EI) is the most common form of 

occupational burn injury. While rates of psychological distress have been 

found to be high among all burn-injured patients, EI patients have 

additional unique and complex features. Symptoms of posttraumatic 

stress disorder (PTSD) frequently seen in burn-injured patients include 

elevated anxiety, re-experiencing the trauma through repeated disturbing 

memories, flashbacks and nightmares, avoidance, hyper-vigilance, 

concentration and memory problems, as well as sleeping difficulties. 

Among EI patients, additional features can include complaints of high 

levels of pain in the absence of a visible physical injury, and/or cognitive 

difficulties, which can further complicate PTSD symptomatology and the 

course of rehabilitation. Understanding the importance of screening and 
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specialty assessment of PTSD among this population is critical to 

improving their functioning and quality of life. Nevertheless, PTSD has 

been shown to be underdiagnosed in medical settings. 

Objective: This chapter presents an investigation of the 

psychological profile of a group of EI patients in rehabilitation, with a 

focus on PTSD severity (clinical PTSD, subclinical PTSD and no PTSD) 

and comorbidity, the role of visibility of the EI injury, and predictors for 

their PTSD diagnosis. 

Assessment measures: Diagnostic and Statistical Manual of Mental 

Disorders – Fourth Edition (DSM-IV), The Posttraumatic Stress Disorder 

Checklist-Civilian Version (PCL-C), Beck Anxiety Inventory (BAI), and 

Beck Depression Inventory – II (BDI-II). 

Conclusion: The high levels of psychiatric distress among EI patients 

in rehabilitation reported in this chapter demonstrate their need for 

psychological attention. The finding that no differences were noted 

between visibility injury groups reveals that those with invisible EI 

injuries can present with complex psychiatric needs, comparable to those 

with visible injuries. Comorbid PTSD and depression were the highest 

diagnostic condition found amongst the visible EI group, a fact that 

invites further inquiry as to whether the invisible nature of the patients’ 

injury plays a role in their psychiatric care, from either the patient’s or the 

referring clinicians’ perspective. In spite of overall high levels of 

psychiatric distress, outpatients with invisible injuries were referred much 

later for a psychological assessment, a fact that warrants further 

exploration. Early screening to identify EI patients with PTSD 

symptomatology throughout the process of recovery, and particularly 

during rehabilitation, is necessary. The current finding that the PCL-C 

predicted PTSD in this population confirms the usefulness of this tool 

with EI patients, regardless of the visibility of their injury. 

 

 

INTRODUCTION 
 

Electrical injury (EI) is a unique type of burn injury that causes 

multisystem damage to the body tissues with a high rate of morbidity and 

mortality [1]. Although it is a relatively infrequent type of traumatic injury, EI 

most commonly occurs at the workplace among adults in the construction or 

electrical industry, and can cause unique somatic, psychological, emotional, 

and cognitive difficulties [1]. Hence, in addition to the conventional physical 

burn care management, electrically injured individuals require specialized 

psychiatric assessments and rehabilitation, which are critical to prevent long-

term psychological morbidities and allow their reintegration into the 

community (e.g., return to work). 
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There are three mechanisms of injury due to EI [2]. The first is direct 

tissue damage, altering cell membrane resting potential, and eliciting tetany. 

The second is the conversion of the electrical energy into thermal energy, 

causing massive tissue destruction and coagulation necrosis. The third is 

mechanical injury, with direct trauma resulting from falls or violent muscle 

contraction [1, 2]. The severity of electrical injury is determined by the 

strength and path of the electrical current, resistance in the body, the duration 

of contact, body mass, gender, and moisture of the body [2, 3]. The most 

common physical symptoms of EI include burns, chronic pain, muscle 

twitching or spasms, weakness, numbing, fatigue, and loss of sensation [4]. 

Additional symptoms include poorer cognitive and neuropsychological 

performance, slower mental processing speed, concentration problems, 

memory problems, impaired motor skills, and distractibility [4]. 

In addition to physical and neurological symptoms, EI survivors often 

tend to experience psychological complications. Past studies have found that 

psychiatric morbidity among EI survivors ranges between 57% and 87.5%, 

depending on the sample size and the assessment technique of the study [5]. 

Mancusi-Ungaro et al. reported that, out of 17 burn injured patients, the subset 

of the population with electrical injury (n=10, 58.8%) experienced the most 

severe psychological difficulties, and therefore this group was least likely to 

return to work [6]. The neurologic as well as psychological sequelae of EI may 

have immediate and/or delayed presentation, whereby symptoms may not be 

present at all immediately after the incident, but may appear hours, days, 

weeks, months or even years after the incident and may progressively get 

worse in time [5, 7]. 

 

 

Posttraumatic Stress Disorder 
 

EI has been linked to a high prevalence of psychiatric morbidity, such as 

major depressive disorder, anxiety disorder, and posttraumatic stress disorder 

(PTSD) [6, 8, 9].
 
Among the various psychiatric morbidities, the occurrence of 

PTSD has been found to be more common in EI than in any other type of burn 

injury [6, 8],
 
since EI triggers various emotional difficulties that are closely 

related to PTSD symptomatology, such as stress, 

anxiety, agitation, and anger [4]. The symptoms of PTSD are clustered into 

three main areas: re-experiencing, avoidance and numbing, and hyper-arousal 

[10]. These distressing symptoms may develop in response to a traumatic 

event involving actual or threatened death or serious injury [10]. PTSD is 
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likely to induce pervasive responses, such as fear, helplessness, and horror that 

may produce significantly high levels of distress, impairment, and interference 

with long-term functioning, especially when combined with other unique 

symptomology of EI survivors [6, 7, 11]. One such intrusive symptom of 

PTSD is recurrent nightmares. Sleep disturbance due to nightmares reflects the 

intense emotional fear and helplessness associated with the original traumatic 

incident and causes the individual to re-experience that threatening situation 

[12]. 

The clinical diagnosis of PTSD may only be given to those individuals 

who meet the full criteria as dictated by the Diagnostic and Statistical Manual 

of Mental Disorders – Fourth Edition (DSM-IV). However, the intrusive 

symptoms of PTSD also have a substantial negative effect on a group of 

patients who have a subclinical level of PTSD; that is, those who do not meet 

the full criteria for the PTSD diagnosis as measured by the DSM-IV, but still 

display a significant number of symptoms such that their quality of life is 

impaired or decreased, similar to individuals diagnosed with clinical PTSD [8, 

13]. The subclinical PTSD population still experiences significantly lower 

levels of functioning when compared to those with no PTSD, which puts these 

individuals at a greater risk for poorer prognosis overall [13]. Therefore, EI 

survivors with either clinical or subclinical PTSD are both at risk for higher 

levels of distress and impairment, compared to those with no symptoms of 

PTSD [8, 14, 15]. 

 

 

Visible vs. Invisible EI 
 

Many individuals with EI may experience ‘invisible’ disability in their 

everyday lives due to the nature of electrical injury. This phenomenon occurs 

when survivors of a traumatic injury acquire debilitating physical and/or 

psychological symptoms that are largely internal and not readily discernible to 

others [16]. Although these individuals do not necessarily experience any 

higher quality of life than individuals with more obvious visible disability, 

they might not receive the same level of care, workplace accommodations, and 

sympathy in order to function well in society [16]. Nor does the lack of 

externally visible disability automatically mitigate its impact and 

stigmatization [16]. In their study, Dalgin and Bellini investigated invisible 

disability disclosure at an employment interview and found that employers 

rated the employability of the candidate with a psychiatric invisible disability 

significantly lower than that of a candidate with a physical invisible disability 
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[17]. The authors proposed that psychiatric invisible disability is even more 

discriminated against than physical invisible disability because of the negative 

stigma and stereotypes held by society [17]. Unfortunately, the unique 

psychiatric profile of electrical injury warrants that there is a high prevalence 

of EI survivors with invisible conditions that includes psychiatric disorders, 

such as PTSD and major depression. EI with delayed-onset, along with the 

absence of ‘objective evidence of acute injury’ (external physical injury), may 

further contribute to an ambiguity of circumstances. This may consequently 

raise suspicion of psychosomatic complaints, intentionally feigning, or 

exaggerating physical or psychological symptoms for personal gain 

(malingering), especially in a compensable context, such as a work 

environment [18]. Moreover, comorbidity of invisible psychiatric 

complications and invisible EI physical disability may further threaten 

outpatients’ transition back into society and employment. Professional 

electricians with EI, for example, tend to avoid communication about their 

injuries, especially if the effects of the injury are non-visible [19]. These types 

of avoidant behaviors may stem from their perspective of self-awareness, 

which does not allow for the consideration and understanding of injuries that 

are not physically visible [19]. Furthermore, the authors also suggested that 

shame may play a part in this lack of disclosure, since the electric shock may 

be viewed by the electrician and colleagues as avoidable [19]. 

 

 

Predictors of PTSD 
 

Due to the high risk of significant impairment, the search for common 

predictors of PTSD among EI survivors has become increasingly critical in 

order to allow prevention of future psychological morbidities, or to initiate 

early intervention. Numerous studies have found that the intensity of the 

electrical injury is an important predictor of PTSD [1]. High voltage electrical 

injuries cause more severe and visible physical damage and pain, which can 

result in a higher prevalence of psychiatric complications.
 
Similarly, the total 

body surface area (TBSA) burned, the anatomical burn location, and the types 

of amputations experienced by the patients all have demonstrated a significant 

relationship with PTSD. EI survivors with a larger TBSA, facial burns, and 

burns that resulted in major amputation were more strongly related to the 

prevalence of PTSD and major depression post-injury.
 
Still, other studies have 

reported long-term debilitating sequelae for low voltage injuries, including 

neurocognitive changes [14, 20], though this is an area in need of further, more 
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rigorous study. The combination of low voltage and the ‘no let go’ 

phenomenon, as part of the injury experience, can be particularly damaging 

[21]. Other general demographic factors (e.g., age, gender, marital status, 

education levels) were found to have inconsistent effects of predicting PTSD 

in the EI population [5, 6, 22]. However, the recovery phase has been found to 

be a critical predictor of post-EI PTSD. In fact, in one study, EI survivors in 

the long-term phase of recovery (> 6 months) were 14 times more likely to be 

diagnosed with one or more psychiatric complications when compared to EI 

survivors in the acute (<1 month) and post-acute (1-6 months) recovery phase 

[5]. Hence, the duration of recovery phase itself can be used as a predictor of 

PTSD, and individuals with EI should be systemically screened for PTSD and 

other psychiatric complications early in the acute and post-acute injury phases, 

as well as on an ongoing basis. Furthermore, the prevalence of PTSD and 

major depression co-morbidity increases over time, which is an inverse pattern 

of what has been witnessed so far with other traumatic injuries [5]. The high 

comorbidity between PTSD and major depression, specifically in the EI 

population, may reflect shared predictor variables [8]. Clearly, the uniqueness 

of EI symptomatology seems to trigger more chronic and progressive 

psychiatric disorders that result in invisible disabilities which can worsen over 

time [5]. The resulting implication of PTSD predictors is that screening for 

PTSD in the EI population has critical importance. If a standard screening tool 

to determine the profile of PTSD in the EI population is used during their 

rehabilitation phase, then outpatient referrals by physicians, insurers, and other 

health care professionals for psychological assessment, rehabilitation and 

intervention post-injury, are likely to enhance their prognosis. Furthermore, 

time, money, and the burden that would be placed on society due to a delayed 

PTSD diagnosis could be minimized. This chapter presents an investigation of 

the psychological profile of a group of EI patients in rehabilitation, with a 

focus on PTSD severity and comorbidity, the role of visibility of the EI injury, 

and predictors for their PTSD diagnosis. 

 

 

METHODS 
 

Participants 
 

The subjects were 61 EI outpatients who were admitted to an EI 

specialized burn clinic in a rehabilitation hospital between December 1999 and 

January 2010. The electrically injured outpatients received interdisciplinary 
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assessment and rehabilitation services, including plastic surgery follow-up, 

burn specialty nursing, physiotherapy, occupational therapy, massage, 

acupuncture, psychology, and other disciplines, as required on an individual 

basis. The sample included only those who presented with psychiatric 

symptomology and were referred for a formal psychological assessment in the 

facility. The institution’s Research Ethics Board approved the study protocol. 

 

 

Measures and Procedures 
 

This was a retrospective review of the psychological profile and the 

demographic data from the patients’ psychological charts. Patient data 

included a DSM-IV [10] diagnosis (which was provided by a psychologist 

following an extensive diagnostic interview), and self-report measures of 

mood including; PTSD symptoms (PTSD Checklist - Civilian Version [PCL-

C]) [23], depression (Beck Depression Inventory-second edition [BDI-II]) 

[24], and anxiety (the Beck Anxiety Inventory [BAI]) [25].  

Collateral history was gathered from family members to assist with the 

diagnosis, as needed. In addition, measures were employed as needed to assess 

over-reporting or malingering. 

Psychiatric diagnosis - The DSM-IV [10] is a manual that includes all 

categories of mental health disorders describing symptoms as well as statistics 

concerning age, gender, and severity.  

As a classification system, patients with a close approximation to a 

psychiatric prototype are said to have that disorder. It consists of a five-part 

‘axis’ system with the first axis incorporating ‘clinical disorders’, including 

depression, anxiety disorders, bipolar disorders, autism spectrum disorders, 

anorexia nervosa, bulimia nervosa, and schizophrenia. The second ‘axis’ 

covers personality disorders and intellectual disabilities, while the remaining 

axes cover related medical, psychosocial and environmental factors.  

The DSM-IV is designed to correspond with the numeric coding system in 

the International Classification of Diseases (ICD) [26]. The focus was on Axis 

I (Clinical Disorders) and Axis III (General Medical Conditions), specifically 

pain disorder. 

In order to carefully examine PTSD symptomatology, the outpatients’ 

structured psychiatric diagnostic classification, using the DSM-IV (Axis-I) for 

PTSD, allowed for stratification into three groups: clinical PTSD, subclinical 

PTSD (based on clinical judgment using the rule-out criterion or provisional 

diagnosis in the DSM-IV manual; or when indicated in the patient report that, 
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in spite of obvious PTSD symptomology, there was not enough evidence to 

determine a full diagnosis of PTSD), and no PTSD group. 

PTSD symptomatology - The PCL-C is a standardized 17-item self-report 

inventory of PTSD symptomatology and severity [23, 27].
 
It applies to any 

traumatic event and corresponds to the DSM-IV’s PTSD diagnostic criteria, 

including the following clusters: re-experiencing, avoidance and numbing, and 

increased arousal. [28] Responders indicate how much they have been 

bothered by a symptom over the past month, on a 1 (not at all bothersome) to 5 

(extremely bothersome) Likert scale.  

A total symptom severity score is obtained by summing the scores from 

each of the 17 items, ranging from a minimum score of 17 and a maximum 

score of 85. Higher PCL-C scores are associated with an increased risk of 

PTSD disorder. A cutoff score of > 50 was determined by its developers as the 

optimal score for a ‘positive screening' of PTSD [23]. The PCL-C has been 

shown to have good psychometric properties with various trauma populations 

[29-31],
 
including older primary care patients [32], motor vehicle accident 

victims [33], war veterans (PCL-M) [34], and burn injuries in rehabilitation 

[8].
 
It takes about 10 minutes to complete. 

Depression symptomatology - The BDI-II is a widely used instrument for 

detecting depression, and includes four levels of severity. It corresponds to the 

DSM–IV’s criteria for major depression and takes 10 minutes to complete. 

The scale’s total raw scores range from 0 to 63, and the levels of disturbance 

are classified based on cutoff scores as follows: minimal (0-13), mild (14-19), 

moderate (20-28), and severe (29-63) depression. The inventory has a re-test 

reliability of 0.93 [35], and high internal consistency (α = 0.91) [36]. 

Anxiety symptomatology – The BAI is a 21-question multiple choice self-

report inventory measuring levels of anxiety. The subject responds to her/his 

symptoms of anxiety in the last week ranging from ‘not at all’ to ‘severely’. 

The scale’s ranges are: 0-7 (minimal level of anxiety), 8-15 (mild anxiety), 16-

25 (moderate anxiety), 26-63 (severe anxiety). It has been used in various 

patient populations and has been shown to have internal consistency of 0.92 

and test-retest reliability of 0.75 [25]. 

These evaluations were all completed upon admission to psychology. We 

reviewed the outcomes of the initial DSM-IV diagnosis to learn about the 

profile of PTSD, and subsequently compared the diagnoses with the outcomes 

of the self-report measures (e.g., PCL-C for PTSD). Demographic variables 

included in the analyses were: gender, marital status, education, symptoms of 

pain, cognitive difficulties, return to work issues, DSM-IV diagnoses, PTSD 

group (clinical PTSD, subclinical PTSD, no PTSD), age at admission, age at 
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EI, time between EI and psychological assessment, total PCL-C score; total 

BAI score, and total BDI-II score. 

 

 

Data Analysis 
 

Data analyses were performed using PASW SPSS software for Windows 

(Chicago, IL, USA). Descriptive and univariate statistics were used to examine 

demographics, psychological characteristics, both overall and between 

visible/invisible injury groups. Chi-square statistics were used to explore the 

relationship of the outcome with categorical predictors. Student’s t-test and 

Mann-Whitney U test were used to determine differences among continuous 

variables.  

We also used nonparametric analyses, including Spearman’s rho 

correlations and polytomous universal model (PLUM) ordinal regression. 

Ordinal regression analysis was conducted, as it accounts for the ordinal nature 

of the outcomes and is resistant to outliers and deviations due to non-normality 

[37].  

Factors considered in the analyses included age at injury, gender, 

education, marital status, job category, time between injury and psychological 

assessment, PCL-C, BAI, BDI-II. The model included a three-level dependent 

variable (Clinical PTSD, subclinical PTSD, no PTSD). A p<.05 was 

considered statistically significant. 

 

 

RESULTS 
 

Demographic Data 
 

A total of 61 EI outpatient charts were reviewed (5 females, 56 males). 

Mean age at injury was 38.79+11.0 years, ranging from 18 to 60 years. At the 

time of assessment, 36 (59%) were married, 9 (14.8%) single, 7 (11.5%) 

common law, 5 (8.2%) separated, 3 (4.9%) divorced, and 1 (1.6%) unknown. 

Overall, 27 (44.3%) had high school education, 20 (32.8%) completed a 

college or university degree, 9 (14.8%) had incomplete college / university 

education, 3 (4.9%) completed middle school, 1 (1.6%) had only elementary 

school education, and for 1 (1.6%) there was missing information. Most were 

born in Canada (63.9%). 
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Sixty (98.4%) outpatients had work-related injuries. Mean time between 

EI and psychological assessment was 19.6+47.9 months ranging from 1 month 

to 27 years. The EI etiologies were: 46 (75.4%) electrical contact, 14 (23%) 

electrical flash, and 1 (1.6%) lightning.  

Nineteen individuals (31.1%) were construction workers, 19 (31.1%) 

electrical workers, 9 (14.8%) maintenance workers, 3 (4.9%) machine 

operators, 1 (1.6%) army reservist, 1 (1.6%) security officer, 2 (3.3%) 

housekeepers/kitchen, 4 (6.6%) technicians/ mechanics, and 3 (4.9%) truck 

drivers. 

 

 

Visible vs. Invisible Injuries 
 

A total of 44 (72.1%) individuals had visible injuries, and the remaining 

17 (27.9%) had invisible injuries. Majority of visible injuries were caused by 

electrical contact (n=31, 70.5%), and the remaining resulted from electrical 

flash (n= 13, 29.5%). Among the 17 invisible injuries, 15 (88.2%) were caused 

by an electrical contact, 1 (5.9%) was caused by lightning, and 1 (5.9%) by 

electrical flash. See Table 1 for distribution of visible vs. invisible EI by 

occupation. 

 

Table 1. Frequency of occupation by visibility of injury 

 

Occupation  Visible Injuries  

n (%)  

Invisible Injury  

 n (%)  

Total  

n (%) 

Electrical workers 19 (43.2) --  19 (31.1) 

Construction 11 (25)  8 (47)  19 (31.1) 

Maintenance 6 (13.6) 3 (17.6) 9 (14.8) 

Technician / mechanic  3 (6.8) 1 (5.9)  4 (6.6) 

Machine operator 2 (4.5)  1 (5.9)  3 (4.9) 

Truck driver 2 (4.5)  1 (5.9)  3 (4.9) 

Housekeeper / kitchen 1 (2.3) 1 (5.9)  2 (3.3) 

Army reservist  -- 1 (5.9)  1 (1.6) 

Security officer  -- 1 (5.9)  1 (1.6) 

Total 44 (72.1)  17 (27.9)  61 (100) 
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Table 2. DSM-IV Psychiatric diagnoses among EI outpatients 

by visibility of injury 

 

Axis I diagnoses Visible Injury n (%) Invisible Injury n (%)  Total n (%)  

 44 (72.1) 17 (27.9) 61 (100) 

Diagnosed condition 

Axis I  

29 (47.5)  10 (16.4)  39 (63.9)  

PTSD alone  1 (2.3)  1 (5.9)  2 (3.3)  

Major depression alone  5 (11.4)  1 (5.9)  6 (9.8)  

Major depression and 

PTSD  

15 (34.1)  2 (11.8)  17 (27.9)  

Major depression and 

phobia  

1 (2.3)  1 (5.9)  2 (3.3) 

Major depression and 

anxiety  

1 (2.3)  -- 1 (1.6) 

Major depression and 

pain disorder (Axis III)  

--  1 (5.9)  1 (1.6) 

Adjustment disorder  6 (13.6)  4 (23.5)  10 (16.4)  

No Psychological 

Diagnosis  

15 (34.1)  6 (35.3)  21 (34.4)  

Missing Values  1 (2.3)  1 (5.9)  2 (3.3)  

 

 

Psychological Profile 
 

Two of the 61 EI participants who were not given a full psychological 

assessment were excluded from this analysis, yielding a total of 59 participants 

for these outcomes (Table 2). Outpatients with invisible EI were assessed by a 

psychologist significantly later (Median=8.30 months) than EI outpatients with 

visible injuries (Median=4.08 months), Ws=1228, z=-2.18, p<0.05, r=-.44 

(Figure 1). The removal of a statistical outlier did not change the significance 

of these results. No significant differences were found between visible and 

invisible EI groups in relation to psychiatric diagnosis (i.e. depression, PTSD, 

adjustment, anxiety, and specific phobia). Overall, 39 (63.9%) were diagnosed 

with a psychiatric disorder; of these, 29 (47.5%) with visible injury and 10 

(16.4%) with invisible injury. The most prevalent psychiatric disorders 

included comorbidity of major depression and PTSD (n=17, 27.9%), 

adjustment disorder (n=10, 16.4%), major depression alone (n=6, 9.8%), major 

depression and phobia (n=2, 3.3%), major depression and anxiety (n=1, 1.6%), 

and major depression and pain disorder (Axis III) (n=1, 1.6%). While major 
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depression combined with PTSD was the most prevalent psychiatric diagnosis 

among EI patients with visible injuries (n=15, 34.1%), adjustment disorder 

was the most frequent diagnosis (n=4, 23.5%) amongst those with EI invisible 

injuries. 

 

Table 3. Means and standard deviation of 
a 
PCL-C,

 b 
BAI  

 and 
c 
BDI-II total scores by visibility of injury 

 

 Visible Injury  Invisible Injury  
a PCL-C Total score (by groups):   

PTSD Diagnosis Axis I (n=18) 59.1 + 9.6 60.3 + 7.6  

PTSD Subclinical (n=25) 43.5 + 16.6 46.1 + 17.1 

None (n=15) 31.6 + 12.1 30.6 + 10.3 

   
a PCL-C Total Score (full group, n=58) 46.3 + 16.9  43.9 + 16.9 
b BAI Total Score (n=47)  18.3 + 12.1 18.4 + 11.9 
c BDI-II Total Score (n=54)  21.6 + 11.3  22.9 + 12.4 

a 
PCL-C = PTSD Checklist – Civilian Version, 

b 
BAI = Beck Anxiety Inventory,  

c 
BDI-II

 
= Beck Depression Inventory – Second Edition. Variability in the number of 

cases reported may occur as a result of missing data. 

 

 

Figure 1. Time between injury and psychological assessment by visibility groups. 
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While 19 individuals were diagnosed with PTSD (31.1%), 25 (41%) 

presented with symptoms of subclinical PTSD and 15 (24.6%) did not reach 

criteria for either group (no PTSD). Sixteen (36.4%) of those with visible 

injuries were diagnosed with PTSD (alone or with a comorbid condition) and 

17 (38.6%) had subclinical PTSD. Among outpatients with invisible injuries, 3 

(17.6%) were diagnosed with PTSD, and 8 (47.1%) had subclinical PTSD. 

Interestingly, rates of subclinical PTSD were slightly higher among outpatients 

with invisible injury (50%) when compared to those with visible injuries 

(39.5%), yet not statistically significant. There was no significant difference 

between the demographic variables (e.g. gender, marital status, educational 

background) and the three groups of PTSD (diagnosed with PTSD, subclinical 

PTSD, and no PTSD). 

Overall, there was a significant positive correlation between self-reported 

PCL-C total scores and BDI-II (r=.78, P=.01) and BAI (r=.76, P=.01). Total 

mean scores for the self-report questionnaires (PCL-C, BDI-II, and BAI) were 

not significantly different between outpatients with visible injuries and 

invisible injuries (Table 3). While all self-reported scores were not statistically 

different between EI outpatients with visible injuries, when compared to those 

in the invisible group, PCL-C total scores were slightly higher (46.3+16.9 vs. 

43.9+16.9) (Figure 2). Both BAI and BDI-II total mean scores were slightly 

higher, for individuals with invisible injury when compared to those with 

visible injuries, BAI = 18.3+12.1 vs. 18.4+11.9 and BDI-II = 21.6+11.3 vs. 

22.9+12.4, respectively. 

 

 

Figure 2. PTSD Checklist – Civilian Version total scores among electrically injured 

outpatients by visibility. 

50  

(PTSD cutoff) 
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Predictors for PTSD among EI 
 

Analysis of the various factors using cross-tabulation did not show any 

significant differences among PTSD groups. Nonetheless, when PCL-C, BAI, 

and BDI-II were entered simultaneously into the model to predict PTSD, PCL-

C total score was the only significant predictor for PTSD. A coefficient of 0.84 

indicated that EI individuals who score higher on the PCL-C self-report scale 

are more likely to be diagnosed with PTSD. It is expected that for a one unit 

increase in PCL-C total score, a 0.084 increase in the log odds apply. 

These results suggest that outpatients with 1 point higher in PCL-C score will 

have 1.084 times more probability to have PTSD). Ordinal regression analyses 

indicated that higher scores of PCL-C predicted greater risk for PTSD 

(Table 4). 

 

Table 4. PLUM Ordinal Regression for predictors of PTSD  

among EI outpatients 

 

Predictor variables Estimate SE Wald P value 

 PCL-C
 
Total Score .084 .034 6.104 .013 

 
BAI Total Score -.027 .047 .324 .569 

BDI-II Total Score .029 .048 .377 .539 

PCL-C = PTSD Checklist – Civilian Version. BAI = Beck Anxiety Inventory. BDI-II
 
= 

Beck Depression Inventory – Second Edition. 

 

 

DISCUSSION 
 

Clinical PTSD and Subclinical PTSD 
 

A total of 64% of electrically injured outpatients referred for a 

psychological assessment, reviewed in this chapter, were diagnosed with a 

psychiatric disorder at approximately 20 months post-injury. Similarly, Ramati 

et al. reported that 78% of their EI patients, who were referred for a psychiatric 

or neuropsychological evaluation, were diagnosed with a psychiatric disorder 

[5]. Also in this chapter, PTSD comorbid with major depression was found to 

be the most frequently diagnosed condition among the EI patients. The finding 

of a high psychiatric morbidity rate is consistent across similar studies that 

have followed EI patients beyond the acute stage of recovery, well into the 

rehabilitation phase [5, 9, 38]. In fact, it has been repeatedly noted that 
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psychiatric morbidity worsens over time in this group. Ramati et al., for 

example reported that EI subjects were 3.5 times more likely to be diagnosed 

with one psychological disorder at 3 to 24 months post-injury, whereas at 24 

months post-injury, they were 14 times more likely to be diagnosed with two 

disorders [5]. 

Various explanations for worsening emotional symptomatology in EI 

patients have been described. Ramati et al. suggests a possible explanation for 

the increased rate over time, and delayed onset of psychiatric complications 

[5]. They propose that the chronic and progressive changes in the mechanisms 

involved in emotional functioning following the electrical contact are a result 

of a central nervous system dysfunction and brain insult [5]. Alternatively, 

Mancusi-Ungaro et. al. suggest that EI is similar to a one-trial fear 

conditioning and thus may be a potent inducer of PTSD symptomatology [6]. 

Consistent with the present findings of an overall rate of PTSD co-morbid with 

major depression (28%), Kelley et al. also noted high rates of PTSD combined 

with depression in a similar group of EI patients who presented for psychiatric 

evaluation (31%) [9]. They propose that, in most cases, it is the combination of 

the trauma and subsequent life changes that contribute to the development of 

on-going depression symptoms or anxiety. In their study, PTSD combined 

with depression was the most frequent psychiatric diagnosis among 

professional workers (electricians), particularly if they were unable to return to 

work. The authors suggested that feelings such as shame, embarrassment or 

guilt might be playing a role in their emotional vulnerability and distress. 

In the general trauma literature, varying trajectories for the course of 

PTSD have been identified, with delayed onset occurring within a subgroup of 

individuals [39, 40]. Most frequently, those who develop clinical PTSD at 2 

years post-injury showed earlier evidence of subsyndromal symptoms up to 

the 6 months point [41]. Thirty-one percent of the EI patients reviewed in this 

chapter had subclinical levels of PTSD. These EI outpatients not only 

experienced immediate distress, yet were also at risk for developing the full 

PTSD syndrome at a later point in time. Previous studies also show that 

patients with subclinical PTSD reported significantly poorer work functioning 

when compared to individuals with no PTSD [13]. In the absence of formal 

diagnoses, symptoms of anxiety, depression and PTSD have been described in 

over 50% of EI patients 2 to 3 years post-injury, based on self-report [14]. 

Also, in a work-related EI injury sample, reduced quality of life and distress in 

the areas of work satisfaction, sexuality, body image, as well as longer time off 

work and a lower likelihood of returning to work were noted, when compared 

to other burn patients [15]. The concern is that outpatients with subclinical 
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PTSD, who do not reach the full diagnosis, might not qualify for the funding 

necessary to receive needed intervention. When expected to resume normal 

activities, such as return to work with electricity, or in the setting where they 

were injured in spite of their distress, the nature and severity of the 

individual’s emotional state can be further exacerbated. In light of the 

distressing course of PTSD among EI patients in rehabilitation, the results of 

the present chapter underscore the high prevalence of PTSD comorbid with 

major depression, as well as the need for early identification and treatment of 

both subclinical and clinical symptomatology within this group. 

 

 

Invisibility vs. Visibility 
 

About 74% of sample reviewed in this chapter had visible injuries. EI 

patients, both with and without visible injuries, exhibited a wide range of 

emotional distress. Between the visible and invisible injury groups there were 

no statistically significant differences, either in their clinical diagnoses or their 

self-reported measures (PCL-C, BDI-II, and BAI). Nonetheless, the time 

between injury and psychological assessment was significantly shorter for 

outpatients with visible injuries. Also rates of PTSD co-morbid with major 

depression were most prevalent among outpatients with visible injuries. 

Adjustment disorder, which is diagnosed in individuals who are struggling 

with their adjustment to an acquired deficit, was more prevalent among those 

with invisible injuries, [10]. The overall similarities found in the psychological 

profiles of the two groups (i.e., visible and invisible injuries) is remarkable and 

warrants further investigation. The extended time between injury and 

assessment for those patients with invisible EI could be a result of the 

interplay of various factors that reflect the patient’s characteristics (further 

discussed below), disbelief on the part of referring professionals, and/or later 

onset of the psychological symptomatology. While not directly addressing the 

‘visibility’ of EI burn injury, it has been previously established that higher 

voltage, facial burns, and larger surface area of burn, were more likely to have 

psychiatric complications [22]. In the present sample, assuming that the 

injuries in the visible group were more severe, one would expect to find higher 

rates of psychological symptomatology. However, the distress level among the 

EI patients with invisible injury was high in the current study, comparable to 

the visible injury group, which invites further enquiry. 

In this chapter, 72% of patients had visible injuries. It remains unclear 

why there were fewer patients with invisible injuries who were referred for a 
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psychological assessment compared to those with visible injuries (17 vs. 44 

respectively). It is questionable whether the invisibility of their injury 

influenced the likelihood of referral to psychology, and the rationale for this 

has been put forward in various studies. Tkachenko et al., for example, 

reported that electricians were more likely to express concerns with external 

injuries such as fear of burns, losing a limb, eye injury, disfigurement and 

scarring, etc. [42]. In their study, 40% of subjects did not acknowledge and 

communicate emotional concerns, due to fears of being judged incompetent, 

losing the job, and shame. As indicated above, they propose that electricians’ 

self-awareness beyond their visible body does not provide the context for them 

to understand ‘invisible’ injuries, which may account for a significant identity 

crisis, complications, and impediments to recovery. Heilbronner and Pliskin 

also found that individuals with invisible (subtle) physical injuries may choose 

not to share their injury experience due to fears of embarrassment and 

humiliation around their perceived deficits. [4]. It is for these reasons that 

these individuals with invisible injuries have difficulties with adjustment [4, 

42]. Interestingly, the electrical workers reviewed in this chapter were the 

largest occupational group with visible EI (43.2%), and no electrical workers 

had invisible injuries. 

 

 

Complexities of the Invisible Aspects of EI Injury 
 

While no significant differences in psychological distress were found 

based on visibility of injury, invisible damage can present its own challenges. 

Invisibility of an injury can involve physical as well as psychological factors, 

the latter being composed of both emotional and neuropsychological 

symptoms. The range of severity of physical injury following electric shock is 

quite wide, varying from completely invisible or minor injury to serious and 

multiple trauma, and not infrequently including amputation. Some studies 

have noted a greater degree of physical visible injury when high voltage (> 

1000 volts) is involved [43]. In contrast, others have suggested that at high 

voltage, with the initial violent muscle contracture or ‘jerk’, the subject can be 

thrown clear, breaking the circuit, and thus reducing the extent of the injury 

[44]. Many agree that aspects of electrical conduction and resistance within the 

body help to determine the extent of injury, yet it has been pointed out that 

seemingly minor burns can produce larger areas of unseen muscle tissue, 

blood vessel and nerve damage [45]. In this chapter there was also a wide 
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range of visible physical injury among the EI subjects, with a subgroup 

experiencing either upper limb amputation or extensive scarring. 

Invisible psychological symptoms, especially the fear, avoidance, and 

hyper-arousal associated with PTSD, and depressed mood, can contribute 

substantially to the EI patient’s disability. In our experience with EI patients 

and in the literature, there are other various possible invisible factors 

contributing to emotional disturbance, including pain, fatigue, and 

neuropsychological impairments [46-48]. In fact, neuropsychological changes 

or impairments such as in the areas of attention, concentration, mental and 

psychomotor speed, sensory functioning, and auditory and visual memory are 

highly complicating features of electrical injuries [7, 38, 49]. Multiple, diffuse 

complaints are commonly reported among EI patients, and when these are 

present, it can be challenging to discern which is primary, the affective 

disorder, or the cognitive impairment. Ramati et al. reported that when two 

psychiatric diagnoses were present, EI patients performed more poorly on 

measures of cognition, such as attention, verbal memory and executive 

function [5]. The interactive effects of PTSD and cognitive symptoms has 

been closely investigated by Ammar [50], who found that EI patients with 

PTSD performed more poorly on indices of attention and memory, compared 

to those without PTSD, concluding that the psychiatric condition plays an 

important role in neuropsychological functioning, and vice versa. All the 

factors noted above are known to interact with each other leading to further 

complexity for emotional recovery. Though cognitive measures were not 

employed in this chapter, one might anticipate that the patients with comorbid 

PTSD and depression would similarly have compromised cognitive 

functioning. 

When presenting symptoms cannot be fully explained by objective testing, 

and this is frequently the case for EI patients, one possible diagnostic category 

that is considered is conversion disorder, which is characterized by signs or 

symptoms clearly inconsistent with pathophysiology. In his discussion, 

Primeau et al. concluded that ruling out neurogenic disorder in EI patients is 

difficult, as symptoms are often long-lasting, compared with conversion 

complaints, and therefore it is wise to presume the former [38]. Objective 

diagnoses of pain and psychiatric problems are not possible, since they are 

dependent on self-report, relying heavily on the truthfulness of the person 

reporting the symptoms. For the patient, a disability claim can be met with a 

scepticism that can be both difficult and painful to dispel, involving 

revelations that could be considered private and possibly humiliating to expose 

[16]. As noted earlier, in Dalgin and Bellini’s study, in an employment setting, 
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invisible psychiatric disabilities were subjected to greater discrimination, 

which can add to the negative impact of existing psychiatric difficulties [17]. 

The changes that are frequently present in many EI patients’ lives, such as 

inability to return to work or to work in their chosen field, reduced quality of 

life with pain, fatigue and/or cognitive changes, altered mood, and the possible 

negative impact on relationships, can be further challenging when the 

disabilities are not readily observable. 

 

 

Predictors of PTSD 
 

In the current prediction model, the best predictor for PTSD was the total 

score of the PCL-C screening tool. Predictors of PTSD found in the general 

trauma literature include a history of psychiatric illness, history of previous 

trauma, gender (female), litigation status, and others. While most of these 

factors were not included in the present effort, and the sample of female 

subjects was relatively small, in similar studies with EI patients, it is notable 

that the factors mentioned here have not been found to play a predictive role. 

For example, Ramati et al. reported that, in a sample of 86 EI patients, the 

voltage level, previous psychiatric history, previous use of psychotropic 

medication, level of pain and pain medication, and litigation status did not 

predict psychological morbidity [5]. These authors, as noted previously, found 

that time since injury did predict a greater degree of psychiatric morbidity 

(greater number of diagnoses); whereas in the current review, this finding was 

not borne out. Pliskin et al. similarly found no predictive power for litigation 

with their EI sample in terms of either neuropsychological or neuropsychiatric 

symptoms [49]. Kelley et al. found no significant relationship between 

psychiatric history among EI patients and post-injury psychological diagnosis 

[21]. Those authors examined aspects of the subjective injury experience, 

reporting that EI patients who experienced a ‘no let-go’ phenomenon, or who 

were amnestic at the scene or following the injury, were at higher risk to 

develop PTSD and depression. Also, those who experienced loss of 

consciousness were at higher risk to develop depression. Finally, being 

‘knocked away’ was not found to be significantly associated with either 

diagnostic category. Those authors considered that the subjective experience 

of increased fear for survival, combined with aspects of reduced control in the 

first two scenarios, were contributing factors for the development of post-

injury PTSD. While cognitive impairments are generally found to interact with 

mood and psychiatric symptoms in this population, similar to head injured 
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patients, Primeau et al. as well as Pliskin et al., concluded that 

neuropsychological difficulties and psychological distress appeared to be co-

existing though unrelated sequelae of EI [38, 49]. 

The predictive power of the PCL-C has been demonstrated with a number 

of varying populations using different cut-off scores or scoring methods. 

Discriminant validity for the measure has been found to be quite strong, an 

important consideration since there are overlapping symptoms with depressed 

mood and, as we have noted above, EI patients frequently exhibit depression 

[51]. Among the populations studied using the PCL-C so far, EI patients most 

closely resemble recent trauma survivors (e.g., motor vehicle accident and 

sexual assault) [33]. Cut-off scores on the scale between 30 and 50 have 

proven to be effective in predicting a PTSD diagnosis, with the lower number 

producing a greater number of false positives. In a review of various screening 

instruments for PTSD, Brewin found that shorter instruments, such as the 

PCL-C, were able to predict PTSD as well as longer instruments that were 

based on the DSM-IV symptom items [52]. In a recently published study with 

an overall burn population that included the current EI sample using the cut-

off score of 50, the PCL-C was found to significantly correlate with the 

clinical diagnosis of PTSD [8]. Those burn patients who were diagnosed with 

subclinical PTSD were also found to have relatively high scores on the PCL-

C, confirming its utility as a screening measure for a burn injured population 

[8]. The current review provides evidence supporting the ability of the PCL-C 

to predict PTSD in EI patients in rehabilitation. 

 

 

CONCLUSION 
 

Overall high levels of psychiatric distress, as indicated in the diagnoses, 

self-report measures, and subclinical symptomatology of PTSD in this chapter, 

demonstrate that the EI patients are clearly in need of psychological attention. 

Contrary to previous findings, the fact that no differences were found between 

visibility injury groups reveals that those with invisible EI injuries can present 

with complex psychiatric needs, comparable to those with visible injuries. 

Nevertheless, comorbid PTSD and depression were the highest diagnostic 

condition noted amongst the visible EI group, a fact that invites further inquiry 

as to whether the invisible nature of the patients’ injury plays a role in the 

diagnoses they receive, as well as the different timing of their psychiatric care, 

from either the patient’s or the referring clinicians’ perspective. Early 

screening to identify EI patients with PTSD symptomatology throughout the 
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process of recovery, and particularly during rehabilitation, is necessary. The 

current finding that the PCL-C predicted PTSD in this population confirms the 

usefulness of this tool with EI patients, regardless of the visibility of their 

injury. 

 

 

LIMITATIONS 
 

The participants in this chapter were a select group from the general 

population of EI patients; there was an uneven gender distribution with 92% 

being male, most injuries were work-related, and only those patients with 

symptoms who were referred for a psychological assessment were included. 

While percent total body surface area (TBSA) burned was not reported or 

included in the analyses, this limitation applies less in the case of EI, since 

some patients experienced physical, cognitive and psychological injuries 

and/or symptoms that were not visible. Low versus high voltage was another 

descriptor that was not included, and this is a delineation that would likely 

prove useful as a factor for inclusion in future investigations. 

 

 

FUTURE DIRECTIONS 
 

The effectiveness of treatment intervention for PTSD has been 

demonstrated for victims of trauma, particularly when provided earlier post-

incident [53, 54]. Understanding the role of visibility of injury for EI patients 

is an area that needs much greater study; therefore, on-going research that 

includes this variable would be instructive. Future studies need to be 

composed of EI patients with both invisible and visible,injuries earlier in their 

rehabilitation. Special attention to the complexity of EI, especially in the case 

of invisible injury, will enhance identification of areas of concerns, treatment, 

and prevention of further complexities in this group. To increase confidence in 

the PCL-C to predict PTSD, future study should involve a larger sample, not 

only those who are referred for psychological assessment. In addition to 

visibility of the EI injury, other predictive aspects in future studies should 

include the following factors: psychiatric history, history of trauma, 

personality traits and coping styles, since these have at times been found to 

assist with prediction of PTSD in burn patients, as well as in the general 

population [55-57]. A closer examination of the three PTSD clusters, including 
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re-experiencing, avoidance, and hyper-arousal, in EI patients might help to 

direct future clinical treatment interventions. For example, different treatment 

strategies are indicated for amelioration of hyper-arousal symptoms, compared 

to the treatment of avoidant behaviors [53]. 
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ABSTRACT 
 

Stressful events during early life precipitate long-lasting alterations 

in the neural circuits underlying emotional regulation and increase the 

subsequent reactivity to stress later in life. Such pre-existing 

vulnerabilities to emotional stress, rather than the consequences of the 

traumatic event itself, may influence the profound neurobiological 

characteristics of anxiety disorders such as post-traumatic stress disorder 

(PTSD). In this review, we have summarized our recent data concerning 

the neural mechanisms, including dynamic synaptic changes and 
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downstream signaling, of fear conditioning and fear extinction in adult 

rats that received aversive stimuli [i.e., footshock (FS) stimuli] during the 

second and third postnatal weeks (2wFS and 3wFS, respectively). The 

2wFS group exhibited low levels of fear-related freezing behavior during 

fear retrieval, which is involved in the modulatory dysfunction of the 

basolateral amygdala (BLA) on synaptic function in the hippocampal 

CA1 field. Extracellular signal-regulated kinase (ERK) activation in the 

CA1 and BLA in response to fear retrieval did not occur in the 2wFS 

group. The 3wFS group exhibited extinction deficits, reflected by 

sustained freezing behavior.  

Synaptic potentiation in the CA1 field and medial pre-frontal cortex 

that was elicited by extinction training and extinction retrieval, 

respectively, did not occur in the 3wFS group. These findings were 

supported by biochemical evidence in which ERK activation, which is 

responsible for the extinction processes in both regions, was not found in 

the 3wFS group. The different phenotypes that depend on the postnatal 

period of aversive stress exposure appear to result from 

neurodevelopmental disturbances elicited by early life stress. In other 

words, synaptic adaptations at the molecular level are pivotal in the 

mediation of emotional regulation during brain development and their 

perturbation contributes to permanent alterations in brain function, which 

may consequently lead to increased behavioral abnormalities and/or 

emotional vulnerabilities.  

The behavioral deficits accompanied by synaptic dysfunction and 

downregulated ERK activity during extinction processes in the 3wFS 

group were ameliorated by pretreatment with the partial N-methyl-D-

aspartate receptor agonist D-cycloserine or the partial serotonin1A 

receptor agonist tandospirone.  

Considering the possible relationship between emotional 

vulnerabilities caused by early life stress and the psychophysiological 

relevance to PTSD, understanding the neural mechanisms implicated in 

different phases of emotional regulation in juvenile stress models could 

lead to the development of new therapeutic strategies and could facilitate 

clarification of the physiology of pre-existing vulnerabilities to 

psychiatric disorders. 

 

 

INTRODUCTION 
 

Psychiatric disorders are considered to result from gene-by-environment 

interactions. Recent studies have focused on the emotional vulnerabilities 

caused by environmental factors. Thus, stressful events increase the 

subsequent reactivity to emotional stress, which may consequently contribute 
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to the development of depression or anxiety disorders such as phobias and 

post-traumatic stress disorder (PTSD) [1, 2] Stressful events also affect 

memory function.  

In particular, traumatic stress results in functional changes in neural 

circuits involved in mnemonic processes [3, 4]. Neuroimaging studies have 

revealed that PTSD, in which extinction deficits of fear memory are implicated 

as a critical risk factor, is associated with disturbances in emotional 

neurocircuitry such as amygdala, anterior cingulate cortex, and hippocampus 

[5, 6, 7]. However, the question is why some people develop anxiety disorders, 

including PTSD, following severe stressful events, while others do not. 

Several studies have pointed toward the possible influence of pre-existing 

vulnerabilities on the neurobiological characteristics of PTSD [8, 9, 10]. Thus, 

environmental factors, such as the developmental exposure to stress, rather 

than the consequences of the trauma exposure itself, induce profound and 

long-lasting effects on the underlying physiological mechanisms of mnemonic 

processes. In other words, programming factors may increase subsequent 

stress reactivity and result in a vulnerability to the development of anxiety 

disorders including PTSD.  

Indeed, animal studies have shown that early postnatal stress, such as 

maternal separation, promote long-lasting and sometimes permanent changes 

in brain function, including structural remodeling [11], alterations in receptor 

expression [12, 13], neuroendocrine [14] and immune function [15, 16], which 

are attributable to emotional vulnerability later in life. These findings led us to 

hypothesize that early life stress exposure precipitates alterations in the neural 

circuits underlying emotional regulation and alters the sensitivity to stress later 

in life.  

Based on this hypothesis, we investigated whether early postnatal stress 

alters the neural circuits and/or neural mechanisms underlying fear memory 

during post-adolescence with juvenile stress model rats. In this review, we 

have provided evidence showing dynamic changes in the neural circuits 

associated with emotional regulation in freely moving conditions and then 

have presented the biochemical results from our recent study. In addition, the 

therapeutic potential of pharmacological intervention is discussed with respect 

to the relevance of our study as translational research with a focus on 

exposure-based psychotherapy of PTSD. 
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Figure 1. (A) Schematic depicting the interactions of emotional learning. Emotional learning 

includes fear conditioning and fear extinction. Fear conditioning is characterized by the 

acquisition, consolidation, and retrieval phase of fear memory. Fear extinction does not result 

from a loss of fear memory itself, but rather from a new memory of safety, named extinction 

memory. Fear extinction is also characterized by the acquisition, consolidation, and retrieval of 

extinction memory. Fear expression increases in parallel with fear learning, but it reduces with 

extinction training. (B) Experimental protocol using a juvenile stress model. Male Wistar rat pups 

received 5 footshocks (FSs) for 5 days either during the second postnatal week (i.e., postnatal day 

[PND] 14–18; 2wFS) or the third postnatal week (PND 21–25; 3wFS). Non-FS controls 

remained in the FS box for the same time period (12.5 min) without FS stimuli. During the 

postadolescent period (11–14 weeks), contextual fear conditioning (CFC) or extinction based on 

CFC paradigms was performed. CFC paradigm: Adult rats were acclimated to the FS box for 5 

min and subjected to 5 FSs (shock intensity, 1 mA; intershock interval, 28 s; shock duration, 2 s), 

and then remained in the box for 5 min without FS stimuli (Acquisition session). Twenty hour 

hrs later, the rats were re-exposed to the FS box without FS stimuli (Fear retrieval). Extinction 

process: Adult rats were subjected to FS stimuli twice (Days 1 and 2), and 3 hrs later, they were 

re-exposed to the FS box without FS stimuli (Acquisition session; Acq). On day 3, the rats were 

re-exposed to this context without FS stimuli (Extinction trial). This trial was repeated 3 times at 

3-hrs intervals (Ex1, Ex2, and Ex3; Extinction training, Day 3), and 24 hrs later, rats were re-

exposed to the same context (Box) as extinction retrieval (Retrieval, Day 4). Note: The FS box 

for juvenile stress exposure differed from the context used for CFC paradigms in adulthood; i.e., 

the FS box, which was combined with an automated analysis system, was used for aversive stress 

during the early postnatal period, whereas the conditioning chamber was specially constructed for 

the simultaneous determination of electrophysiological and behavioral parameters [42, 43]. The 

presence or absence of fear-related behavior was estimated by measuring freezing behavior every 

5 s during the acquisition, fear retrieval, or extinction processes (each extinction trial and 

extinction retrieval). 
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JUVENILE STRESS MODEL  

AND EMOTIONAL LEARNING 
 

Emotional learning based on fear memory is necessary for species to 

survive and prosper. Therefore, the associated neural circuits are highly 

phylogenetically conserved. In turn, the neural mechanisms of emotional 

lerning are considered to be almost similar between humans and rodents. 

Emotional learning generally includes fear conditioning and fear extinction. 

Fear conditioning is a form of fear learning and is characterized by the 

acquisition, consolidation, and retrieval of fear memory [17].  

Fear extinction does not result from a loss of the original fear memory 

itself, but rather is a form of inhibitory learning that allows the adaptive 

control of conditioned fear responses.  

This novel stimulus-outcome association is named extinction memory. 

Fear extinction, therefore, is also implicated in different phases such as the 

acquisition, consolidation, and retrieval of extinction memory. Fear expression 

increases in parallel with fear learning, whereas it reduces with extinction 

trials (Figure 1A). Hypothetically, exaggerated fear conditioning or poor fear 

extinction underlies emotional vulnerabilities. 

The early postnatal period is a critical time for the functional development 

of the brain. In rodents, tremendous synaptogenesis and neuronal 

differentiation occur during the second and third weeks. In this study, mild 

foot shock (FS) without any damage to the brain structure was given during 

either the second postnatal week [during postnatal day (PND) 14–18; 2wFS 

group] or the third postnatal week (during PND 21–25; 3wFS group) as a 

model of early postnatal stress.  

Non-FS controls remained in the FS box for the same time period as the 

FS group but without FS stimuli. During the post-adolescent period (11–14 

weeks old), electrophysiological approaches combined with behavioral 

analyses and molecular biochemical experiments were performed to elucidate 

the neural mechanisms underlying context-dependent fear conditioning and 

fear extinction (Figure 1B). 

The formation and storage of fear memory do not depend on a single 

neural structure, but rather on a network of several neural structures. The 

hippocampus not only plays a role in contextual encoding, but also interacts 

with other brain structures to regulate the context specificity of fear memory 

[18, 19].  
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Considering the role of the hippocampus in contextual information and the 

anatomical evidence of reciprocal interconnections with the medial prefrontal 

cortex (mPFC) [20, 21], we focused on the relevance of the neural circuits, 

including the hippocampus and the hippocampal interactions with the mPFC 

network, underlying emotional regulation, in addition to the modulation of the 

amygdala, which is a key structure involved in the conditioned fear response 

[22, 23] and in fear extinction [24, 25]. 

 

 

Neural Circuit of Fear Conditioning 
 

For investigations of the neural mechanisms of associative fear learning, 

Pavlovian fear conditioning paradigm is generally used. This paradigm 

consists of a form of learning in which pairings of a neutral conditioned 

stimulus (CS; such as tone or light) with a fear-inducing unconditioned 

stimulus (US; such as FS) are used to elicit a rodent-specific fear response 

(e.g., freezing behavior) [26, 27].  

Fear conditioning to contextual cues is considered to be a good model of 

intrusive memories that are activated by trauma-related stimuli in PTSD [28]. 

Therefore, context-cued stimulus, contextual fear conditioning (CFC) 

paradigm was used in our study (Figure 1B). 

The freezing behavior that was measured immediately after FS 

conditioning (acquisition phase) was similar between the FS groups and non-

FS controls, whereas the freezing during the exposure to CFC (fear retrieval 

phase) was markedly reduced in the 2wFS group (Figure 2A).  

It is unlikely that the low levels of freezing in the 2wFS group resulted 

from deficits in the acquisition of fear conditioning, but were presumably 

attributable to disturbances in the consolidation or retrieval of fear memory. 

The extracellular signal-regulated kinase (ERK), a critical intracellular cascade 

implicated in memory formation, in the CA1 region and in the BLA, but not in 

the mPFC, was increased after CFC (Figure 2B).  

Thus, ERK signaling in the hippocampus and amygdala is responsible for 

the retrieval of fear memory. These results are supported by previous findings 

in which the activation of cAMP-responsive element-binding protein (CREB)-

mediated gene expression [29] and increases in c-fos and Zif268 expression 

[30, 31] in the CA1 region, but not in the mPFC, occurred after CFC. In turn, 

downstream mRNA transcription and subsequent protein synthesis have been 

shown to be required for fear memory.  
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As shown in Figure 2B, ERK activation in the CA1 region and BLA after 

CFC was not observed in the 2wFS group, suggesting that downregulated 

ERK activity is associated with the behavioral alteration. 

It is well known that the exposure to severe stressors impairs synaptic 

plasticity, long-term potentiation (LTP), in the hippocampal CA1 field [32, 33, 

34]. Indeed, LTP induction was impaired after CFC, whereas this suppression 

did not occur in the 2wFS group [35].  

LTP induction in the CA1 field is suppressed not only by stress 

paradigms, but also by low-frequency stimulation (LFS) prior to LTP-inducing 

high-frequency (tetanus) stimulation. This synaptic phenomenon is called 

homosynaptic metaplasticity [36, 37], which appears to be related to the neural 

basis of stress experience-dependent fear memory because of the similar 

electrophysiological neurochemical profiles [38]. This metaplastic change was 

not observed, but subsequent LTP was induced after LFS in in the 2wFS group 

(Figure 2B). 

Several studies have demonstrated that hippocampal synaptic function is 

modulated by the amygdala in an inhibitory manner through its projection to 

the hippocampus [39, 40, 41]. Indeed, we observed that metaplasticity in the 

CA1 field was prevented by chemical inactivation of the BLA [35]. This 

synaptic pattern appears to be similar to the impairments of synaptic 

metaplasticity occurred in the 2wFS group (Figure 2C).  

In addition, we observed that electrical stimulation of the BLA in the 

2wFS group increased freezing expression to levels that were similar to that in 

non-FS controls [35]. These results indicate that the low levels of freezing 

behavior and synaptic alterations in the 2wFS group are similar to those 

observed with amygdala lesions.  

In turn, aversive stress exposure during the second postnatal week may 

cause long-lasting dysfunction of the amygdala in mediating hippocampal 

function underlying fear conditioning. 

This concept is supported by biochemical evaluations of the ERK 

signaling cascade (Figure 2B).  

Based on these findings, we propose that 2wFS group cannot generate 

context-dependent fear memory, resulting in disturbances of fear retrieval that 

are accompanied by behavioral alterations. In other words, the second 

postnatal week may be a critical time for establishing life-long emotional 

expression mechanisms, including fear conditioning. 
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Figure 2. Neural circuits of fear conditioning in the juvenile stress model (2wFS). (A) Freezing expression during the acquisition (Post-FS) and retrieval session 

(Ret) of contextual fear conditioning (CFC). No differences in freezing expression were observed immediately after FS conditioning, but freezing was markedly  



 

Figure 2. (continued). 

reduced in the 2wFS group during fear retrieval. *p < 0.05 vs. non-FS controls. (B) Extracellular signal-regulated kinase (ERK) activity after fear retrieval in the 

non-FS controls and 2wFS group. Representative immunoblots demonstrating ERK activity in the hippocampus (CA1 region) and basolateral amygdala (BLA) 

are shown. ERK activation was analyzed by immunoblotting and calculated as the ratio of phosphorylated ERK (pERK) levels to total ERK levels. 

Glyceraldehyde 3-phosphate dehydrogenase (GAPDH) was used as an internal standard. In the non-FS controls, ERK activity was increased in the CA1 and BLA 

after fear retrieval, but not in the medial prefrontal cortex (mPFC), whereas ERK activation was not observed in these regions in the 2wFS group. (C) Amygdala 
modulation of synaptic function in the hippocampal CA1 field. (Left) Electrophysiological approaches to evaluate the population spike amplitude (PSA) in the 

hippocampal CA1 field evoked by Schaffer collaterals stimulation. Increases in the typical waveform of an evoked potential depended on the strength of the 

electrical stimulation. The PSA was defined as the absolute amplitude between the 2 dotted lines separating the positive line (between the P1 and P2 components) 
and the negative (N2) peaks. N2 peaks emerged with a latency of 8-10 ms. To elucidate amygdala modulation of hippocampal synaptic function, chemical 

inactivation of the basolateral amygdala (BLA) was performed. (Right) The effects of amygdala modulation on homosynaptic metaplasticity in the CA1 field. In 

non-FS controls (Non-treated), long-term potentiation (LTP) induced by high-frequency stimulation (HFS; tetanus, 10 trains of stimuli, 10 pulses at 100 Hz, 10 s 
intertrain interval) was suppressed by low-frequency stimulation (LFS, 900 pulses at 1 Hz) prior to HFS. In the 2wFS group, homosynaptic metaplasticity did not 

occur, but subsequent LTP was induced. The metaplastic changes in non-FS controls were inhibited by chemical lesions of the BLA by microinfused muscimol (3 

µmol), which resulted in a similar synaptic pattern as that observed in the 2wFS group (Modified from Ref. 35).
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Neural Circuits of Fear Extinction 
 

The extinction of fear memory is defined as a reduction in the conditioned 

fear response when the CS is repeatedly presented in the absence of an US. In 

this section, we have provided the electrophysiological data from freely 

moving conditions in addition to biochemical data that were collected 

throughout extinction processes at different phases, i.e., extinction training by 

repeated extinction trials (repeated exposure to context) and extinction 

retrieval on the day following extinction training. In particular, we have 

discussed the relevance of synaptic plasticity in the hippocampus and the 

hippocampal-mPFC pathway as key neural circuits of the extinction processes 

that are related to early postnatal stress. 

 

 

Figure 3. (Continued). 
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Figure 3. Neural circuits of fear extinction in the juvenile stress model (3wFS). (A) Fear-related 

freezing behavior during the extinction training and extinction retrieval based on contextual fear 

conditioning (CFC) paradigms. The 3wFS group exhibited an attenuated decline in freezing 

behavior during each of the extinction trials on Day 3. On the day following extinction training, 

freezing expression during extinction retrieval in the 3wFS group was significantly high 

compared to that in the non-FS controls. Thus, the 3wFS group exhibited extinction deficits. 

Note: It seems unlikely that the marked decrease in freezing behavior observed in the 2wFS 

group was due to a facilitatory effect of extinction processes; it was probably due to low levels of 

anxiety-like behavior (Please see Figure 2A and Ref. 35 and 43). (B) Hippocampal synaptic 

responses and extracellular signal-regulated kinase (ERK) activation during extinction training. 

(Left) Time-course response of the population spike amplitude (PSA) in the hippocampal CA1 

field during extinction training (Day 3) in the non-FS controls and 3wFS group. Synaptic 

transmission in the CA1 field was transiently depressed during each extinction trial. However, 

synaptic efficacy was gradually enhanced by repeated extinction trials, and this was accompanied 

by decreases in freezing in non-FS controls. The synaptic potentiation induced by extinction 

training was not observed in the 3wFS group. Inset: Diagrams showing electrode placements 

(filled circles) of the recording electrode and stimulating electrode in the CA1 field and Schaffer 

collaterals, respectively. (Right) ERK activity in the hippocampal CA1 region after each 

extinction trial in non-FS controls and the 3wFS group. Representative immunoblots 

demonstrating ERK activity in the CA1 region after each extinction trial are shown. ERK 

activation was calculated as the ratio of pERK levels to total ERK levels. GAPDH was used as an 

internal standard. *p < 0.05 vs. Ex(-) (Modified from Ref. 42 and 43). (C) Prefrontal cortical 

synaptic response and ERK activation during and after extinction retrieval. (Left) Time-course 

response of the PSA in the hippocampus-medial prefrontal cortex (mPFC) pathway during 

extinction retrieval on Day 4 in non-FS controls and the 3wFS group. Synaptic transmission in 

the mPFC was enhanced after extinction retrieval, but this synaptic potentiation did not occur, 

rather synaptic inhibition was observed in the 3wFS group. Inset: Diagrams showing electrode 

placements (filled circles) of the recording electrode and stimulating electrode in the mPFC and 

hippocampal CA1 field (subicular region), respectively. (Right) ERK activity in the mPFC after 

extinction retrieval (Ret) in the non-FS controls and the 3wFS group. Representative 

immunoblots demonstrating ERK activity in the mPFC after extinction retrieval are shown. ERK 

activation was calculated as the ratio of pERK levels to total ERK levels. GAPDH was used as an 

internal standard. *p < 0.05 (Modified from Ref. 42 and 43). 
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Freezing was reduced with each extinction trial, but a decline in freezing 

was attenuated in the 3wFS group. On the day following extinction training, 

sustained freezing expression was observed in the 3wFS group during 

extinction retrieval. That is, the 3wFS group exhibited behavioral deficits in 

extinction processes (Figure 3A). Synaptic transmission in the CA1 field was 

slightly decreased during each extinction trial, but the synaptic efficacy was 

enhanced by repeated extinction trials (Figure 3B). The hippocampal synaptic 

facilitation responsible for extinction training was completely prevented by the 

N-methyl-D-aspartate (NMDA) receptor antagonist MK-801 [42], indicating 

the involvement of NMDA-receptor mediated mechanisms. Interestingly, the 

hippocampal synaptic response did not change with extinction retrieval, but 

synaptic transmission in the hippocampus-mPFC (prelimbic region, PrL) 

pathway was enhanced after extinction retrieval (Figure 3C). In turn, 

extinction retrieval was accompanied by delayed synaptic facilitation in the 

mPFC. These phase-dependent synaptic alterations were strengthened by the 

biochemical data: ERK activity in the CA1 was increased during extinction 

training but not after extinction retrieval. In contrast, ERK activation in the 

mPFC did not change during extinction training, but was enhanced after 

extinction retrieval (Figure 3B and 3C). Thus, context-dependent fear 

extinction requires neural plasticity and ERK signaling cascades in a brain 

region-specific manner with a specific time window [42, 43]. 

Synaptic transmission in the mPFC was not facilitated but was rather 

inhibited without extinction training in the fear-conditioned group [42], 

supporting the notion that inputs to the mPFC from the hippocampus are 

potentiated by extinction training. It is likely that synaptic potentiation induced 

by repeated extinction trials serve as a trigger for the mechanisms of memory 

transfer from the hippocampus to the mPFC through reorganization of the 

networks. Considering that the hippocampus is essential for the acquisition or 

consolidation phases of extinction learning and that the hippocampus-mPFC 

network is crucial for the retrieval phase after extinction training, the mPFC 

may be a key structure for the storage of extinction memory. 

Numerous studies have shown different roles of the PrL and infralimbic 

(IL) regions of the mPFC in the mediation of fear extinction. The IL region is 

associated with fear extinction, probably through inhibitory interneurons of the 

amygdala [44, 45, 46], whereas the PrL region contributes to fear retrieval [47, 

48, 49]. However, in our study pERK levels in the PrL region did not change 

after fear retrieval but clearly increased after extinction retrieval, similar to 

those reported in IL region [43]. These findings were supported by a recent 

study, in which CREB was activated in the PrL as well as IL regions, of 
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context-cued fear extinction [39]. Electrophysiological studies, including our 

study, have shown that synaptic potentiation occurred in the hippocampus-

mPFC (PrL) pathway after extinction retrieval [50, 51, 52, 53]. These findings 

strongly suggest that the PrL region of the mPFC is also important for the 

maintenance or storage of extinction memory. 

In the 3wFS group, synaptic potentiation in the CA1 field induced by each 

extinction trial was not found throughout extinction training (Figure 3B). 

Synaptic potentiation in the mPFC induced by extinction retrieval did not 

occur, rather synaptic inhibition was observed in the 3wFS group (Figure 3C). 

The ERK activation in the CA1 region and mPFC responsible for the 

extinction processes was also not found in the 3wFS group (Figure 3B and 

3C). Thus, aversive stress exposure during the third postnatal week causes a 

long-lasting dysfunction of the hippocampus and/or hippocampus-mPFC 

network. In other words, phase-dependent and brain region-specific synaptic 

potentiation did not occur, which may ultimately lead to extinction deficits. 

 

 

BRAIN DEVELOPMENT AND EMOTIONAL CIRCUITS 
 

Given the evidence that behavioral and synaptic alterations at different 

stages of emotional expression (fear conditioning and fear extinction) depend 

on the postnatal period of aversive stress exposure, the different phenotypes 

may be related to the development of the neurocircuitry. In rodents, 

developmental processes, such as tremendous synaptogenesis, neuronal 

differentiation, and the maturation of brain regions, occur 2–3 weeks after 

birth. However, unlike amygdala maturation, the cortex and hippocampus are 

not fully developed until the third postnatal week, in particular the ventral 

region of the mPFC is a late-maturing structure [54, 55]. In addition, the first 2 

weeks is known to be the hypothalamic pituitary adrenal (HPA) axis stress-

hyporesponsive period, i.e., pups show a markedly diminished adrenocortical 

response to stress [56]. Aversive stress exposure during the second postnatal 

week may influence this protective mechanism and alter the developmental 

processes of the amygdala during a particularly vulnerable period of brain 

development (Figure 4). It is plausible that the low levels of anxiety-like 

behavior associated with hippocampal dysfunction in the 2wFS group are 

attributable to amygdala deficits. Aversive stress exposure during the third 

postnatal week appears to permanently influence the growth and maturation of 

the mPFC and/or hippocampus, presumably due to increased corticosterone 
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levels. Several lines of evidence have implicated a prominent role of mPFC-

amygdala circuits in mediating fear extinction [4, 6, 57].  
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Figure 4. Hypothesized processes of fear conditioning and fear extinction that are 

associated with developmental dysfunction caused by early postnatal stress. In rodents, 

tremendous synaptogenesis, neuronal differentiation, and maturation of the 

corticolimbic system occur 2–3 weeks after birth. Aversive stress exposure during the 

second postnatal week may influence the developmental processes of the amygdala 

during a particularly vulnerable period of brain development. It is plausible that the 

low levels of anxiety-like behavior that are associated with hippocampal dysfunction in 

the 2wFS group are attributable to amygdala deficits. Aversive stress exposure during 

the third postnatal week may permanently influence the growth and maturation of the 

medial prefrontal cortex (mPFC) and/or hippocampus during a vulnerable period of 

brain development. The extinction impairments observed in the 3wFS group might 

result from dysfunction of the mPFC and/or hippocampal-mPFC neurocircuitry, which 

regulates the top-down control of amygdala function in an inhibitory manner. Early-

life stress exposure results in permanent alterations in the brain function underlying 

emotional regulation and ultimately may lead to increased behavioral abnormalities 

and/or emotional vulnerabilities. 

Thus, the mPFC regulates the top-down control of amygdala function in 

an inhibitory manner. Therefore, the extinction impairments observed in the 

3wFS group may be due to amygdala perturbations (e.g., exaggerated 

amygdala activity), resulting from dysfunction of the mPFC and/or 
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hippocampal-mPFC neurocircuitry (Figure 4). Indeed, we recently observed 

that stimulation of the BLA abolished the synaptic potentiation in the CA1 

field and mPFC that is responsible for extinction processes in non-FS controls, 

and this is similar to the synaptic responses in the 3wFS group (unpublished 

data). These findings led us to speculate that the 3wFS group may be an 

appropriate animal model of PTSD, at least with respect to neurology, because 

PTSD patients exhibit extinction deficits, the mPFC and hippocampus 

dysfunctions, and increased amygdala activity [58, 59]. Taken together, 

synaptic adaptations at neural circuits are pivotal in the mediation of emotional 

regulation during brain development, and their perturbations contribute to 

permanent alterations in brain function, which ultimately may lead to 

increased behavioral abnormalities and/or emotional vulnerabilities. In other 

words, these results indicate the existence of a critical period for the 

development of proper behavioral responses to emotional stress. 

 

 

PHARMACOLOGICAL INTERVENTION 
 

The extinction of fear memory is an important component of exposure 

psychotherapy in PTSD. Considering the similarities between exposure 

therapy and extinction training in animals, pharmacological interventions that 

facilitate extinction have therapeutic potential of an exposure-based therapy. In 

this section, we have discussed the relevance of our study as translational 

research by estimating the effects of two drugs, a partial NMDA receptor 

agonist, D-cycloserine (DCS), and a partial serotonin1A (5-hydroxytryptamine-

1A, 5-HT1A) receptor agonist, tandospirone, in the 3wFS group that exhibited 

extinction deficits. Numerous studies have shown that DCS can facilitate 

extinction [60, 61, 62]. NMDA receptors are crucial in several forms of 

learning and the underlying synaptic plasticity [63, 64]. Therefore, DCS is 

believed to facilitate extinction learning by enhancing NMDA receptors [65]. 

Hypothetically, extinction training can trigger NMDA receptors through the 

activation of molecular cascades, such as those involving protein kinase [66, 

67], and may lead to extinction-induced gene expression. We observed that 

DCS treatments (twice administration before and after extinction training) 

ameliorated the synaptic dysfunction and behavioral deficits in the 3wFS 

group (Figure 5A) [42, 53]. This ameliorative effect was supported by the 

biochemical data in which pretreatment with DCS recovered the 

downregulated ERK signaling in the CA1 region and the mPFC responsible 

for the extinction processes in the 3wFS group [43]. However, clinical studies 
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have not consistently found evidence of a positive modulatory role of DCS in 

extinction-based therapy [68, 69].  
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Figure 5. Pharmacological interventions of extinction deficits in the juvenile stress model 

(3wFS). The ameliorative effects of pharmacological approaches on synaptic dysfunction and 

behavioral deficits in the 3wFS group. (A) Synaptic dysfunction in the hippocampal CA1 field 

during extinction training was enhanced by treatment with the NMDA receptor partial agonist, 

D-cycloserine (DCS, 15 mg/kg, i.p.) and the serotonin1A (5HT1A) partial agonist, tandospirone 

(Tando, 5 mg/kg, i.p.). DCS and tandospirone were administered twice before and after the 

extinction trials. (B) Sustained freezing expression during extinction retrieval in the 3wFS group 

was ameliorated by treatment with DCS or tandospirone (Tando). Inset: The synaptic dysfunction 

in the medial prefrontal cortex (mPFC) during and after extinction retrieval in the 3wFS group 

was recovered and enhanced by DCS and tandospirone treatment. *p < 0.05. (C) Hypothesized 

scheme of pharmacological and physical approaches to facilitate extinction, with a focus on 

exposure-based therapy. Based on the present data in which bidirectional synaptic patterns (i.e., 

synaptic potentiation and transient synaptic depression) occurred either by repeated extinction 

trials or by the delivery of low-frequency stimulation (LFS) for a brief period, unstable states 

may reflect flexibility in the expression of the original fear memory and extinction memory. 

Therefore, physical applications that cause unstable states, in addition to pharmacological 

interventions, may provide new insights into therapeutic strategies for anxiety disorders, 

including post-traumatic stress disorder (PTSD). 
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Kalisch et al. (2009) showed that DCS treatment did not facilitate 

extinction, but rather enhanced the consolidation of fear memory [69]. 

Surprisingly, we observed that DCS treatment did not facilitate, but impaired 

the synaptic potentiation that was accompanied with sustained freezing 

behavior in the non-FS controls (unpublished data). These phenomenons seem 

to be similar to the effects that were induced by the NMDA receptor 

antagonist, MK-801 [42]. Although the precise mechanisms for these 

controversial finding are unclear, one plausible explanation is that DCS exerts 

agonistic or antagonistic actions depending on the endogenous levels of 

NMDA receptors and consequently leads to the facilitation or impairment of 

the extinction. Indeed, the levels of NMDA receptor subunits (NR-2A and 2B) 

in the hippocampus are decreased by early life stresses, such as maternal 

separation [70]. In turn, aversive stress exposure during the third postnatal 

week might cause the dysfunction or depression of NMDA receptors. 

Recent studies have focused on the synergistic actions of NMDA 

receptors and/or their interaction with other neuromodulators in extinction 

processes [57, 71, 72]. For examples, dopaminergic neuronal systems play an 

important role in mediating memory processes, including extinction [73, 74]. 

We previously reported that repeated treatment with tandospirone ameliorated 

behavioral deficit observed in the 3wFS group over days [75], which is 

supported by a study showing that another 5-HT1A receptor agonist, buspirone, 

facilitated the responses observed during extinction of conditioning [76]. 

Indeed, tandospirone, as well as DCS treatment, ameliorated not only the 

behavioral deficits, but also the synaptic dysfunction associated with the 

extinction processes in the 3wFS group (Figure 5A and 5B). 5-HT1A receptor 

agonists are known to activate cortical dopamine neurotransmission indirectly 

through the ventral tegmental area [77, 78]. Therefore, it is assumed that the 

activation of 5-HT1A receptors triggers the onset of fear extinction due to 

dopaminergic modulation and/or synergistic interactions between dopamine 

and NMDA receptors [79, 80]. However, the possibility of serotonergic 

mechanisms mediated through 5-HT1A receptors themselves being involved in 

extinction processes cannot be excluded, because 5-HT1A receptor expression 

or function is altered by early postnatal stresses [81, 82]. Although further 

studies will be required to elucidate the detailed mechanisms, however we 

should note that tandospirone treatment, differ from DCS, did not impair the 

extinction processes in non-FS controls (unpublished data). Based on these 

findings, we suggest that pharmacological agents that target the cortical 

dopaminergic system may provide new insights into the development of the 

exposure-based treatment. 
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CONCLUSION 
 

The hippocampus has strong reciprocal connections with the mPFC and 

amygdala. In particular, the hippocampus-cortical circuit undergoes major 

reorganization between the recent and remote stages of contextual fear 

memory [52]. In general, fear conditioning and fear extinction are considered 

to yield excitatory and inhibitory memories, respectively, and these dual 

memories compete for expression [73]. Such flexibility in the expression of 

the original fear memory and extinction memory cause unstable states, unlike 

in the case of the simple expression of fear memory. Indeed, we observed that 

synaptic efficacy was gradually enhanced by repeated extinction trials, but 

transient synaptic depression also occurred during extinction trials. These 

bidirectional phenomena appear to have similar patterns as the novel form of 

synaptic plasticity in the CA1 field, i.e., long-lasting synaptic potentiation 

caused by the delivery of LFS for a brief period [83, 84, 85]. This synaptic 

pattern was also observed in the group that previously received FS 

conditioning. Interestingly, freezing expression in the LFS-application group 

was evidently reduced in the retrieval phase on the day following LFS 

application in a similar manner to that in the extinction-training group [42]. 

Thus, the long-lasting synaptic enhancement observed in response to LFS may 

be related to fear extinction processes. In turn, “labile states” such as the 

transition from synaptic inhibition to potentiation may be a neural mechanism 

underlying state-dependent memory processes that involve neuronal 

oscillations occurring during the acquisition or consolidation phase, which 

appear to be necessary for the extinction processes (Figure 5C). 

Hypothetically, physical applications that cause unstable states, such as deep 

brain stimulation, in addition to pharmacological interventions, may provide 

new insights into therapeutic strategies for PTSD. Further understanding of the 

dynamic synaptic changes and their downstream cascades implicated in the 

different phases of emotional regulation in juvenile stress models will allow 

for significant translational research to elucidate the neural mechanisms of the 

pre-existing vulnerabilities to psychiatric disorders, including PTSD. 
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ABSTRACT 
 

Background: Abnormal brain cannabinoid receptor (CBR, CB1 and CB2) 

activities have been implicated in post-traumatic stress disorder (PTSD) and 

stress-related psychiatric syndromes. We recently reported altered cannabinoid 

receptor expression in the cerebellum and brain stem of female animals 

immediately after 3 days repeated severe stress that was absent in the male 

animals. We hypothesize that this absence of change of CBR in male brain 

may reflect a delay rather than a lack of stress effect on CBR expression in 

male animals. 

Methods: Male adolescent rats were exposed to three-day sessions of 2h 

repeated restraint/tail shock stress daily before being tested twice for 

behavioral change in acoustic startle response (ASR): immediately after and 

seven days after the cessation of the last session of stress. CB1 and CB2 mRNA 

expression levels were quantified in the prefrontal cortex, amygdala, 

hypothalamus, hippocampus, cerebellum and brain stem of adolescent male 

rats using real-time PCR. CB1 and CB2 protein expression levels in the 

prefrontal cortex, olfactory, cerebellum and brain stem were determined using 

Western blot. 

Key findings: Different from the lack of change in brain CBR expression 

immediate after the stress in male animals as reported previously, we found 

significant changes in brain CBR expression7 days after cessation of the stress 

protocol. Compared to the controls, CB1 mRNA expression decreased 

significantly in the prefrontal cortex and brain stem (P<0.01), decreased at a 

trend level in the hippocampus and hypothalamus (P<0.1), showed no change 

in the cerebellum, but increased in the amygdala (P<0.05) of stressed male 

rats. CB2 mRNA expression decreased significantly in the prefrontal cortex, 

hypothalamus and brain stem (P<0.05), decreased at a trend level in the 

amygdala and hippocampus (P<0.1), and increased in the cerebellum (P<0.05) 

of stressed animals. CB1 protein expression level and glycosylated CB1 protein 

level decreased in the cerebellum but increased in the prefrontal cortex of 

stressed animals (p<0.05, each). CB2 protein level, however, decreased 

significantly in the prefrontal cortex (P<0.01), cerebellum (P<0.05) and brain 

stem (P<0.05) of the stressed animals. These delayed changes in brain CBR 

expression levels in male animals paralleled with the transition from a hypo 

ASR immediately after the stress to a hyper ASR 7 days after the cessation of 

the stress. 



Delayed Effects of Repeated Inescapable Severe Stress on Brain … 85 

Significance: PTSD is a chronic anxiety disorder with a significant period 

of incubation after trauma exposure and greater prevalence and symptom 

severity in the females. Different from the previous findings of no change in 

the cannabinoid system immediately after stress in male animals, significant 

changes were found in brain cannabinoid receptor expression in male animals 

seven days after the stress. Importantly, the delayed change in brain CBR 

appears to parallel with the emergence of enhanced ASR in these animals, 

suggesting that altered cannabinoid system may contribute significantly to the 

development of enhanced ASR, a characteristic feature of patients with PTSD. 

As CB1 is a potent anxiolytic regulator, the divergent and time-dependent 

effects of repeated stress on male and female CB1 expression could contribute 

to sex dimorphism in PTSD development and symptom severity. In summary, 

repeated stress caused a delayed effect on brain CBR expression in male 

animals relative to that in female animals and that could underlie the gender 

difference in stress-induced anxiety disorders and PTSD.  

 

 

INTRODUCTION 
 

Cannabinoid receptors are among the most abundant G protein-coupled 

receptors expressed in the brain and play an important role in fear memory and 

extinction, emotional behavior, neuroprotection and apoptosis. Abnormal brain 

cannabinoid receptor expression/activity has been implicated in the 

pathophysiology of post-traumatic stress disorder (PTSD) and other stress-

related psychiatric syndromes. CB1 knockout animals show hypersensitivity to 

stressful stimuli, decreased sociability, increased aggressive and anxiety-like 

behaviors and disrupted response to anxiolytic drugs [21, 31, 54]. CB1 

knockout animals and CB1 antagonist-treated animals also show marked 

inability to extinguish fear memory [30]. These characteristics parallel the core 

clinical features of individuals with PTSD, i.e. reduced threshold of fear, 

impaired extinction of fear memory, vivid recall or flashbacks of traumatic 

memories and a high prevalence of cannabis abuse[24, 38, 57]. 

Gender differences in PTSD and other stress-related psychological 

disorders have been documented in the literature, with females showing 2 to 3 

fold higher prevalence and more severe symptoms of anxiety and depression 

than males [8, 9, 27, 39, 45]. However, the mechanism is unknown. We 

recently reported significant alterations of cannabinoid receptor expression and 

phosphorylation in the cerebellum and brain stem of female rats immediately 

after three-day restraint/tail shock [60]. Such alterations, however, were not 
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observed in the stressed male animals. Since male animals also develop PTSD 

and other stress-related psychiatric syndromes after stress exposure albeit at a 

lower prevalence, it may be necessary to look at the prolonged effects of stress 

on male animals. 

In this study, we examined CB1 and CB2 expression levels in multiple 

brain regions of adolescent male rats seven days after the cessation of three-

day repeated restraint/ tail shock. Adolescent animals were used because 

puberty is marked by a substantial increase in many stress-related 

psychological and physiological disorders (e.g. depression, anxiety, PTSD, 

and drug abuse)[48], and because a majority of PTSD patients did experience 

early life stress. Thus, studying adolescent animals could help to determine the 

initiating mechanisms associated with the development of anxiety disorders. 

 

 

MATERIALS AND METHODS 
 

Animals 
 

Male Sprague–Dawley (Taconic Farms, Germantown, NY, USA) 

weighing 120–150 g (five to six weeks old) were used in this study. Animals 

were housed two per cage and maintained at room temperature (22±2
o
C) on a 

12 hour light-dark schedule (lights on 1800 h). Animals had ad libitum access 

to food and water. All experimental procedures were approved by the 

Institutional Animal Care and Use Committee (IACUC) of the Uniformed 

Services University of the Health Sciences, and were carried out in an 

accordance with the NIH Guidelines for the Care and Use of Laboratory 

Animals. 

 

 

Stress Protocol 
 

Animals were left undisturbed for 7 days after arrival. The stress 

procedure consisted of a 2-hour per day session of immobilization and tail-

shocks over 3 consecutive days. Half of the animals (8 per group) were 

restrained in a plexiglas tube and given 40 electric tail shocks (2mA, 3 second 

duration) at varying intervals (140 to 180 seconds). The control animals were 

handled daily for the same time period but not subjected to the immobilization 

and tail-shock stress procedures. All animals were returned to their home 

cages immediately after exposure to the stress or control conditions. 
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Acoustic Startle Measurement 
 

Acoustic startle response (ASR) measurement (Janusz W. Blaszczyk, Acta 

Neurobiol. Exp. 2003) was conducted with a Startle Response Acoustic Test 

System (Coulbourn Instruments, Columbus, Ohio, USA). This system consists 

of weight-sensitive platforms in a sound-attenuated chamber. The pressures 

against the platform due to the animals' movements in response to sound 

stimuli were measured (detail see Jiang, XL et al). In current study the 

responses to 100 dB sound stimuli were presented. The maximum values were 

collected in the results and finally adjusted with the animal body weight of the 

same day to avoid the pressure difference due to different animal body weight 

on the platform. Animals were tested one day before stress as baseline reading 

and immediately (day 0) and seven days after the cessation of three-day 

restraint/tail shock. 

 

 

Tissue Dissection 
 

Seven days after the last session of the stress, both the control animals and 

the stressed animals were decapitated after light anesthesia with halothane. 

The brains were rapidly removed. A Vibratome (Technical Products 

International, St. Louis, MO, USA) was used to cut 1.6 mm-thick transverse 

slices containing the whole amygdala region (Bregma -3.60 mm to -2.00 mm) 

from tissue blocks. The basolateral complex, composed mainly of the lateral 

and basolateral nuclei, was dissected from this slice laterally, as outlined by 

the white matter tract of the external capsule (corpus callosum) and medially 

by the white matter tract of the longitudinal association bundle. This transverse 

slice (Bregma -3.60 mm to -2.00 mm) also contained the hippocampal dentate 

gyrus and CA1-CA3 regions as well as part of the hypothalamus. The 

prefrontal cortex, olfactory, cerebellum and brain stem were similarly 

dissected. All tissue samples were immediately stored in pre-cooled isopentine 

(–40
o
C). 

 

 

Reverse Transcription and Quantitative Real-time PCR 
 

Dissected brain tissue samples were homogenized and total RNA was 

extracted using RNeasy kit (Qiagen, Germany) according to the 

manufacturer’s protocol. One microgram (1 g) of total RNA was reverse 
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transcribed into first-strand cDNA using the RETROscript reverse 

transcriptase kit (Ambion, TX) according to the manufacturer’s 

recommendations. 

Fifty nanograms (50 ng) of the reverse transcribed RNA from the RT-

reaction was used as the template for quantitative real-time PCR reaction with 

a final PCR reaction volume of 25 l and the final concentration of the 5’ and 

3’ PCR primers at 100 nM each. CB1 (TTTCCCACTCATTGACGAGAC, 

GTGAGCCTTCCAGAGAATGT) and CB2 (AAAGCACACCAACAT 

GTAGCC, GGAACCAGCATATGAGCAGAA) qPCR primers were designed 

using Primer3 software (MIT, MA) with the size of amplified cDNA ranging 

between 90 to150 base pairs [60]. Quantification of CB1 and CB2 mRNA 

expression was performed (in triplicate) using a 2-step PCR reaction procedure 

on an iQ5 Real-Time PCR System (BioRad, CA) using the SYBR Green 

SuperMix (BioRad, CA). After initial denaturation at 95
o
C for 3 minutes, 40 

cycles of primer annealing and elongation were conducted at 60
o
C for 45 

seconds, followed by denaturation at 95
o
C for 10 seconds. Fluorescent 

emission data was captured, and mRNA levels were quantified using the 

threshold cycle value (Ct). 

Fold change in mRNA expression was calculated using the following 

equation: Fold=2 
(CT control -CT stress)

. To compensate for potential variations in 

input RNA amounts and the efficiency of reverse transcription, data for CB1 

and CB2 mRNA of each sample was additionally normalized by reference to 

the data obtained from house keeping genes -actin (GenBank accession no. 

X62085) determined from the same sample. The fold change in the 

compensated mRNA expression data was calculated using the equation: fold 

change=2
-Ct,

 where Ct=target gene Ct –housekeeping gene (-actin) Ct, and 

Ct is Ct control - Ct stress (or fold change) =2^
(CT control - CT stress)

. 

 

 

Western Blot 
 

Brain tissues of prefrontal cortex, cerebellum, brainstem and olfactory 

were homogenized and sonicated for 40 seconds in the T-Per tissue lysis 

buffer for western blot analysis [Pierce, IL]. Other tissue proteins were not 

examined due to the limited amount of tissues. Protein concentrations were 

determined using a Bradford assay (BioRad, CA, USA). Aliquots of 20 µg 

proteins were separated by electrophoresis on NuPage gels (10%) and 

transferred to a polyvinylidene difluoride membrane before being incubated 

with the primary antibodies of CB1, glycosylated-CB1, and CB2 diluted at 
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1:500, each (Santa Cruze Biotechnologies, CA). The specificity of the CB1 and 

CB2 antibodies were validated by Santa Cruze Biotech and by different 

research groups [12, 19, 20, 51, 61]. The membranes were rinsed in a 0.01 M 

Tris-buffered saline solution (pH 7.4) containing 0.1% Triton X-100 for 

30 minutes, blocked in 5% non-fat dry milk for 30 minutes and incubated 

overnight at 4°C with the primary antibody in a Tris-buffered saline solution 

containing 3% non-fat dry milk. Membranes were washed three times with the 

Tris-buffered saline solution and incubated overnight at 4° C with a 

horseradish peroxidase-conjugated secondary antibody in the Tris-buffered 

saline solution containing 3% non-fat dry milk. Immunoreactive bands were 

visualized using horseradish peroxidase-conjugated anti-rabbit antibodies in a 

1:3,000 ratio, and ECL Western blotting detection reagents (GE Healthcare 

Bio-Sciences Corp, Piscataway, NJ). The western blots were captured with a 

digital camera and the intensities quantified with NIH Image 1.62. 

 

 

STATISTICS 
 

Data regarding the effects of stress on CB1 and CB2 receptors for each 

brain region were analyzed using one-way ANOVA. A p-value less than 0.05 

was considered statistically significant. 

 

 

RESULTS 
 

Compared to that of the controls, CB1 mRNA expression decreased 

significantly in the prefrontal cortex and brain stem (P<0.01) and decreased at 

a trend level in the hippocampus (P<0.1) and increased significantly in the 

amygdala (P<0.05) of the stressed animals, but it did not change significantly 

in the cerebellum and hypothalamus (Figure 1). CB2 mRNA expression 

decreased significantly in the prefrontal cortex, hypothalamus and brain stem 

(P<0.05), decreased at a trend level in the amygdala and hippocampus (P<0.1) 

but significantly increased in the cerebellum (P<0.05) in stressed rats (Figure 

1). Total CB1 protein expression and glycosylated CB1 protein levels 

decreased significantly in the cerebellum but increased in the prefrontal cortex 

of stressed animals (p<0.05, each) (Figures 2-3). CB2 protein level decreased 

significantly in the prefrontal cortex (P<0.01), cerebellum (P<0.05) and brain 

stem (P<0.05) 7 days after repeated stress (Figures 2-3). 



 

 

Figure 1. One-way ANOVA of the delayed effect (7days after the stress) of three-day restraint/tail shock on CB1 and CB2 mRNA 

expression levels in the amygdala, a), hippocampus, b), hypothalamus, c), prefrontal cortex, d), cerebellum, e) and brain stem, f) of 

adolescent male rats. Black column: control group; grey column, stressed group, (n= 8, each group) * p  0.05; ** p  0.01, control vs. 

stress. 
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Figure 2. One-way ANOVA of the delayed effect (7days after the stress) of three-day restraint/tail shock on CB1 and CB2 protein 

expression levels in the prefrontal cortex, a), and cerebellum, b) of adolescent male rats. Black column: control group; blank column, 

stressed group, (n= 8, each group) * p  0.05; ** p  0.01, control vs. stress. 
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Figure 3. O One-way ANOVA of the delayed effect (7days after the stress) of three-day restraint/tail shock on CB1 and CB2 protein 

expression levels in the brainstem, a), and olfactory, b) of adolescent male rats. Black column: control group; blank column, stressed 

group, (n= 8, each group), * p  0.05, control vs. stress. 
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Figure 4. Immediate and delayed effects of three-day restraint/tail shock on peak value 

of acoustic startle response (ASR) (adjusted with same day body weight of each 

animal) in adolescent male rats ) immediately after three day stress versus that of the 

baseline value in stress group in the stressed animals when compared with that of the 

control group (as 100%, p<0.05). (Mean ± S.E.M). It is noticed that , this peak value of 

ASR increased significantly in the stressed male animals 7 days after the cessation of 

three-day restraint/tail shock compared with that of the control group (p<0.05). * p  

0.05, control vs. stress, (N= 24, for each of the control and stress group for Day 0, and 

N=16, each group for Day 7). 

A significant reduction in acoustic startle response (ASR) to 100 dB of 

sound stimuli (adjusted with same day body weight of each animal) 

immediately after three-day restraint/tail shock occurred in the stressed 

animals compared with that of the control group (as 100%, p<0.05) (Figure 4).  

However, acoustic startle response increased significantly in the stressed 

animals 7 days after the cessation of three-day restraint/tail shock compared 

with the control group (p<0.05) (Figure 4). 

 

 

 



 

 
(Reprinted from Neuroscience Letters, (Xing et al.), Cannabinoid receptor expression and phosphorylation are differentially regulated 

between male and female cerebellum and brain stem after repeated stress: implication for PTSD and drug abuse 502(1): 5-9, 

Copyright (2011), with permission from Elsevier). 

Figure 5. Two-way ANOVA of the immediate effects of three-day restraint/tail shock CB1 and CB2 mRNA expression levels in the 

cerebellum, a) and c) , and brain stem, b) and d) of adolescent male and female rats. Black column: control rats; grey column, stressed 

rats, (n= 8, each group), a, p<0.01, male control vs. female control; b, p<0.05, male control vs. female control; *, p<0.05;  

**, p<0.01, control vs. stress, within-sex 1-way ANOVA. 
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(Reprinted from Neuroscience Letters, (Xing et al.), Cannabinoid receptor expression and phosphorylation are differentially regulated 

between male and female cerebellum and brain stem after repeated stress: implication for PTSD and drug abuse 502(1): 5-9, 

Copyright (2011), with permission from Elsevier). 

Figure 6. Two-way ANOVA of the immediate effects of three-day restraint/tail shock on CB1 and CB2 protein expression levels in the 

cerebellum. Top panel, representatives of cerebellum western blotting: twenty micrograms (g) of rat cerebellum tissue homogenates 

were resolved on SDS-PAGE gel and incubated with the specific CB antibodies and detected using an ECL detecting system. Bottom 

panel, semi-quantitative Western blotting of A), phosphorylated CB1 proteins (p-CB1); B), total CB1 proteins; C), CB2 proteins in 

cerebellar tissue homogenates of adolescent male and female rats. The mean value (mean ±s.d.) of the male control group (n=8) was 

used as the arbitrary reference (=1) for other groups (n=8). Two-way ANOVA revealed significantly elevated p-CB1 protein in the 

stressed animals, primarily in the females*, p<0.05; Black bar, control group; gray bar, stress group (n=8, each group). 
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(Reprinted from Neuroscience Letters, (Xing et al.), Cannabinoid receptor expression and phosphorylation are differentially regulated 

between male and female cerebellum and brain stem after repeated stress: implication for PTSD and drug abuse 502(1): 5-9, 

Copyright (2011), with permission from Elsevier). 

Figure 7. Two-way ANOVA of the immediate effects of three-day restraint/tail shock on CB1 and CB2 protein expression levels in brain 

stem. Top panel, representatives of brain stem western blotting: twenty micrograms (g) of rat tissue homogenates were resolved on 

SDS-PAGE gel and incubated with the specific CB antibodies and detected using an ECL detecting system. Bottom panel, semi-

quantitative Western blotting of A), phosphorylated CB1 proteins (p-CB1); B), total CB1 proteins; C), CB2 proteins in the brain stem of 

adolescent male and female rats. The mean value (mean ±s.d.) of the male control group (n=8) was used as the arbitrary reference (=1) 

for other groups (n=8). Black bar, control group; gray bar, stress group (n=8, each group). 
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DISCUSSION 
 

In this study, CB1 mRNA expression decreased significantly in the 

prefrontal cortex and brain stem, decreased at trend level in the hippocampus 

and hypothalamus, but increased significantly in the amygdala of male animals 

7 days after the repeated stress. This result, while in contrast to the lack of 

brain CB1 mRNA alteration in the male animals immediately after the stress 

(Figure 5-7) [60], supports the notion that the cannabinoid receptor in the male 

animals is also vulnerable to the detrimental effect of repeated severe stress, 

albeit in a delayed manner when compared with the female animals. 

Repeated stress also reduced CB2 mRNA expression in most brain regions 

except cerebellum where CB2 mRNA levels increased 7 days after the stress. 

Such delayed alteration of CB2 mRNA expression was not observed in the 

brain of male and female animals immediately after the stress [60] (data 

submitted). 

Discordance between CB mRNA and protein expression is noticed in this 

study: stress reduced CB1 mRNA level of the PFC and brain stem but 

increased CB1 protein level in the PFC and no change in the brain stem; stress 

reduced cerebellar CB1 and CB2 protein levels but increased cerebellar CB2 

mRNA level and no change in CB1 mRNA level. While no easy explanation is 

available, this may reflect different induction and degradation mechanisms 

between the mRNA and protein. The induction of protein expression is usually 

slow and lags behind that of mRNA which often has a shorter half-life than 

proteins. The greater CB1 protein level in the prefrontal cortex of the stressed 

male rats may be transient if the reduced prefrontal CB1 mRNA level is an 

indication of further change in brain CB1 protein expression in the male 

animals. A recent study showed reduced CB1 receptor protein levels in the 

putamen and the nucleus accumbens of young male rats after 8 weeks isolation 

rearing stress [28]. Three weeks of chronic mild stress is also effective in 

reducing CB1 receptor proteins in the hippocampus of adult male rats [46]. 

PTSD is a chronic anxiety disorder with a significant incubating time 

period after the trauma exposure. However, the underlying mechanism 

remains unknown. Our study suggests that a delayed alteration of brain 

cannabinoid receptor expression could be involved. Indeed, the delayed CB1 

receptor alteration coincides with the progressive increase in acoustic startle 

response in the stressed male animals [50]. 

The data from our studies indicate that male and female adolescent 

animals differ significantly in the prefrontal cortex response to the repeated 

stress as reflected in the divergent prefrontal CB1 protein expression after the 
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stress (data submitted for publication). The adolescent male animals show a 

trend of increased CB1 protein expression in the prefrontal cortex immediately 

after the stress that become significant at 7 days after the stress whereas the 

female rats show significantly reduced prefrontal CB1 receptor expression 

immediately after the stress (data submitted for publication). 

Prefrontal cortex is known to exert a powerful inhibitory effect on 

amygdala activity and plays an important role in fear extinction [25, 59]. The 

initial increase in CB1 expression and CB1–mediated signaling in the 

prefrontal cortex of adolescent male animals immediately after the stress could 

potentially inhibit amygdala activation, control fear memory and facilitate the 

reorganization of the interconnection and inter-regulation between the regions 

to strength the endurance and resistance to repeated stress in the male animals. 

Whereas the rapidly reduced CB1 expression in the prefrontal cortex of female 

animals could potentially weaken the inhibitory effect of prefrontal cortex on 

amygdala activity, and cause increased fear and a greater emotional 

disturbance in the stressed female animals. Further studies are warranted to 

test these possibilities. 

It should be noted that the increased CB1 protein in the prefrontal cortex 

of male animals could be transient and short-lived especially if the intensity 

and the duration are strong and long enough as reflected in the reduced CB1 

mRNA expression 7 days after the completion of the stress that could predict a 

subsequent reduction of CB1 protein expression in the prefrontal cortex of 

stressed male animals. This, again needs to be verified in future studies. 

The divergently induced CB1 receptor expression in the prefrontal cortex 

of male and female animals by stress could play an important role in the 

gender difference in the prevalence and severity of anxiety disorders, PTSD 

and stress-related psychological symptoms, by favoring increased stress 

endurance and fear control in the males and by increased emotional 

disturbance and pain in the females [23, 34]. Forebrain CB1 receptor activation 

is known to exert anxiolytic function [10, 41, 43] whereas loss or inhibition of 

CB1 receptor in the amygdala, hippocampus, and prefrontal cortex is 

associated with inability to extinguish fear memory [14, 30, 47]. 

In this study, CB2 receptor protein levels decreased significantly in the 

prefrontal cortex of male rats 7 days after repeated stress. Similar reduction of 

CB2 receptor levels were found in the prefrontal cortex of male and female rats 

immediately after the stress (data submitted). The biological implication of the 

stress-induced deficiency in CB2 expression remains to be understood. 

One possibility is that CBR deficiency could be involved in the reduced 

volumes of prefrontal cortex as well as reduced hippocampus and cerebellum 
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volumes in subjects with PTSD and with traumatic stress exposure [13, 18, 58, 

63]. CB1 and CB2 receptor exert neuroprotective functions through multi anti-

inflammation, anti-apoptosis and pro-neurogenesis mechanisms [11, 29, 42, 

53, 62]. CB1 and CB2 also regulate neural progenitor (NP) cell proliferation 

and neurogenesis. CB1 receptor activation promotes NP cell proliferation and 

neurosphere generation in postnatal and adult brain, an action that is abrogated 

in CB1-deficient multipotent NP cells. CB2 receptor activation also induced 

cell proliferation in embryonic cortical slices and in adult hippocampal NPs 

[1, 2, 40]. 

The significantly reduced cannabinoid receptor mRNA and protein 

expression in the brain stem of the stressed animal is consistent with the fact 

that periaqueductal gray, locus coeruleus (LC), raphe nuclei, reticular 

activating system, solitary tract, vestibular and cochlear nuclei embedded in 

the brain stem are involved in the regulation of pain sensation, sleep-awake 

cycle, acoustic startle response, cardiovascular reactivity that are frequently 

altered in subjects with PTSD [3, 4, 15, 33, 35, 36, 44, 56]. Further 

immunohistochemistry/in situ hybridization studies are required to determine 

if and how changes of cannabinoid receptor expression in this brain stem 

nucleus are correlated with the enhanced acoustic startle response, increased 

cardiovascular and sleep disorder and pain in PTSD. 

Since stress enhances NE synthesis/turnover in the LC and its subsequent 

release in the basolateral amygdala via alpha1A adrenergic receptor located in 

the presynaptic terminals, intense sympathetic activation and local NE release 

could regulate CB expression/activity. Alternatively, CB receptors in the brain 

stem could potentially interacts with the alpha2-adrenergic autoreceptors to 

inhibit norepinephrine release from the adrenergic neurons of the locus 

coeruleus under physiological conditions [49]. Thus, brain CB and adrenergic 

systems could interact in central regulation of cardiovascular response in 

stress-induced anxiety disorders [7]. 

In this study, CB1 and CB2 receptor protein level decreased significantly in 

the cerebellum of male rats 7 days after the repeated stress. Reduced CB1 

receptor expression was also found in the cerebellum but not brain stem of 

adolescent female rats immediately after the stress (Figures 4 and 6) [60]. A 

recent study showed that acute postnatal maternal deprivation stress 

significantly increased neuronal apoptosis in the cerebellum of male rat pups 

and that increased apoptosis was attenuated by inhibiting endogenous 

cannabinoid (eCBs) degradation [26], suggesting an important neuroprotective 

role of eCBs in cerebellum. Furthermore, significant correlations were also 

found between structural volumes of cerebellum and the clinical symptoms of 
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pediatric maltreatment-related PTSD, with PTSD subjects had significantly 

reduced volume of the left and right hemispheres and total cerebellum volume 

[13]. These data show a close link between stress-induced apoptosis and 

cerebellum atrophy in PTSD although the exact mediator(s) and the time 

course of the atrophy remain unknown.  

Our present study suggests that repeated stress-induced CB1 receptor 

reduction in adolescence could be involved in the cerebellar neuronal 

apoptosis and structural atrophy in PTSD. 

Despite the highest expression of cannabinoid receptors (CB1 and CB2) in 

the cerebellum [20, 25, 48], its functional role in PTSD remains to be 

established. The downregulation of cerebellar CB1 receptor after repeated 

stress could have contributed to altered time sense in PTSD and cerebellar 

cannabinoid hypofunction in subjects of frequent marijuana use [55]. Impaired 

time sense has been reported in marijuana users who exhibited cerebellar 

hypoactivity in response to delta-9-tetrahydrocannabinol (a potent CB1 agonist 

and primary component of marijuana) [32].  

As marijuana use is common among PTSD subjects and is correlated with 

the severity of PTSD symptoms [5], our studies imply that such increased 

marijuana use in subjects with PTSD and with traumatic exposure may be a 

compensatory mechanism or self-medicine to counter-balance the stress-

induced brain deficiency of CB receptor expression and activity [6, 9, 16, 17, 

22, 37, 52]. 

 

 

CONCLUSION 
 

We have demonstrated that repeated inescapable intense stress can indeed 

induce delayed but significant alterations in brain CB1 and CB2 receptor 

expression of the adolescent male animals albeit absent immediately after the 

stress. Such delayed alteration when compared with the immediate alteration 

in the female animals may underlie the gender difference in the prevalence and 

severity of stress-related anxiety disorders including PTSD. Because of the 

potent anxiolytic, neuroprotective, neural progenitor cell proliferating, and 

neurosphere generating effects of CB1 and CB2 , further studies of CB1 and 

CB2 in stressed animals could lead to better understanding and treatment of 

PTSD and stress-related psychological symptoms. 
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ABSTRACT 
 

This chapter begins by reviewing the literature concerning the use of 

the SCID versus the PCL for diagnosing PTSD, and by reviewing the 

literature regarding the presence of suicidal ideation as a clinical correlate 

of PTSD. This chapter then describes our recent study involving PTSD 

among Veterans, which assessed the presence of suicidal ideation as a 

clinical correlate of PTSD, as diagnosed by the SCID versus as diagnosed 
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by the PCL. We hypothesized that the presence of suicidal ideation would 

be associated with a diagnosis of PTSD. Subjects were 101 Veterans 

recruited from VA behavioral health and substance use treatment clinics 

in the VA Pittsburgh Healthcare System. The study compared 

correlations of suicidal ideation with PTSD as determined with the PTSD 

Checklist versus the Structured Clinical Interview for DSM-IV, and 

utilized question 9 of the Beck Depression Inventory for assessing 

presence of SI. PTSD was diagnosed in 15 subjects using the SCID, and 

in 15 subjects using the PTSD Checklist. SI were reported by 16 subjects. 

The presence of SI was significantly associated with the diagnosis of 

PTSD on the PCL (chi-square=5.73, df=1, p=0.017) but not on the SCID 

(chi-square=0.08, df=1, p=0.773). These findings suggest that SI 

associated with the diagnosis of PTSD among Veterans are better 

ascertained by the PCL as compared to the more elaborate diagnostic 

algorithm used in the SCID. The current study finding raises the 

possibility that a less complicated diagnostic assessment instrument such 

as the PCL may be superior to the SCID, a more complicated instrument 

for diagnosing PTSD, at least in some populations. 

 

 

1. INTRODUCTION 
 

The diagnostic algorithm used in instruments such as the Structured 

Clinical Interview for DSM Disorders (SCID) for diagnosis of Post-traumatic 

Stress Disorder (PTSD) is complicated, and has proven to be controversial 

[McNally et al., 2009)] Whereas screening instruments such as the PTSD 

Checklist (PCL) have demonstrated adequate diagnostic efficiency in detection 

of PTSD, some researchers have suggested that the use of the self-report 

PTSD Checklist (PCL) may be superior to the SCID for diagnosing PTSD 

among some populations [McDonald and Calhoun, 2010]. However, research 

to date has not established which of these two diagnostic procedures is more 

accurate in detection of PTSD among Veterans. The PCL utilizes some but not 

all of the DSM criteria for PTSD and uses a dimensional approach, based on 

Likert-type self-ratings. In contrast, the Structured Clinical Interview for 

DSM-IV Diagnosis (SCID-P, Patient Version) [First et al., 1997] utilizes a 

semi-structured interview approach to be conducted by skilled clinical 

interviewers and applies the entire relatively complicated DSM-IV diagnostic 

algorithm to determine the presence/absence of PTSD. Because there have 

been few studies that have made a head-to-head comparison of the diagnostic 

utility of these two diagnostic approaches, it is currently unclear which 

diagnostic algorithm is best to make the diagnosis of PTSD among Veterans. 
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Some of the clinical correlates of PTSD are also understudied, such as the 

level of the important clinical correlate of suicidal ideation (SI). That question 

is particularly important at this time because of major changes in the DSM 

diagnostic system for PTSD that are currently being considered when the 

DSM-V is introduced in 2013.  

The chapter begins by reviewing the literature concerning the use of the 

SCID versus the PCL for diagnosing PTSD, and by reviewing the literature 

regarding the presence of suicidal ideation as a clinical correlate of PTSD. Our 

current study is then described, which assesses the presence of suicidal 

ideation and evaluates the strength of association as a clinical correlate of 

PTSD as diagnosed by the SCID versus the PCL. This study provides a 

preliminary evaluation of the clinical utility of those diagnostic instruments 

and an evaluation of the clinical utility of the current DSM diagnostic system 

for assessing PTSD among Veterans. Assessments of clinical correlates are 

important in evaluating the clinical utility of a diagnosis. We hypothesized that 

the presence of suicidal ideation would be associated with the presence of the 

diagnosis of PTSD as determined by the SCID and as determined on the PTSD 

Checklist (PCL). 

Post-traumatic stress disorder (PTSD) is defined by the American 

Psychiatric Association’s Diagnostic and Statistical Manual of Mental 

Disorders, Fourth Edition (DSM-IV) as the development of specific symptoms 

following exposure to a severe traumatic event (defined as below) to which a 

person responded with intense fear, helplessness, or horror [APA, 2000]. 

PTSD is a relatively common disorder, with an estimated lifetime prevalence 

of 6-7% for the general US population [Kessler et al., 2005]. It is more 

common among Veterans, with lifetime prevalence among Veterans exposed 

to war zone trauma estimates as high as 15% and 31% based on self-rated 

symptom inventory lifetime prevalence rated among Veterans exposed to war 

zone trauma [Yeager et al., 2007]. In order to diagnose PTSD by DSM-IV 

criteria, “The person experienced, witnessed or was confronted with an event 

or events that involved actual or threatened death or serious injury or a threat 

to the physical integrity of self or others” (Criterion A1) and “the person’s 

response involved intense fear, helplessness, or horror” (Criterion A2). In 

addition, the DSM system requires the presence of one of five listed symptoms 

involving re-experiencing of a traumatic event (Criterion B), three of the seven 

listed symptoms involving avoidance of stimuli associated with the trauma 

(Criterion C), and two of five symptoms associated with aroUSl (Criterion D) 

(APA 2000). If the number of symptoms present for any of those three groups 

of symptoms (re-experiencing, avoidance, or aroUSl) is less than the threshold 
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number of symptoms for that group of symptoms, then the person is deemed 

not to meet DSM IV criteria for PTSD, regardless of the overall number of 

diagnostic criteria for PTSD that the person might meet. Criterion E of DSM-

IV PTSD states that the duration of the disturbance is more than one month, 

while Criterion F states that PTSD causes clinically significant distress or 

impairment in functioning.  

Robert Spitzer and colleagues, who introduced the term Post Traumatic 

Stress Disorder (PTSD) into DSM-III, recently concluded that no other DSM 

diagnosis has generated so much controversy in the field as PTSD, including 

the boundaries of the disorder, diagnostic criteria, central assumption, clinical 

utility and prevalence in various populations [Spitzer et al., 2007]. In that 

article Spitzer and colleagues reviewed published data-based reports that 

contribute to questions regarding the validity of the DSM-IV PTSD diagnostic 

criteria, and noted the prominent non-specificity and apparent false positives 

of the PTSD syndrome. The authors also concluded that many suggested 

changes concerning PTSD in the DSM-V are based on face validity 

considerations rather than empirical findings. The final criteria for PTSD in 

DSM-V have not yet been decided, though preliminary versions of DSM-V 

criteria have become available. Most recently, committee members for the 

DSM-V provided a preliminary version of the DSM-V criteria for PTSD that 

lists 21 possible symptoms and signs, grouped into four (rather than the 

current three) clusters, including intrusion symptoms, avoidance, hyperaroUSl 

and the addition of negative affect [APA, 2010]. The new diagnostic cluster in 

the proposed diagnostic system which was not present in DSM-IV involves 

negative alteration in cognitions and mood associated with the traumatic event, 

as evidenced by two or more of seven listed symptoms. In addition, the 

number of symptoms required from the “avoidance” group of symptoms has 

dropped from three in DSM-IV to one in DSM-V.  

In response to those proposed changes in the diagnostic system for PTSD, 

Rosen and colleagues [2010], in their review of the literature, noted that there 

are conflicting proposals on how the syndrome should be operationalized in 

the DSM-V and questioned the distinctiveness and specificity of the etiology 

of the disorder, noting a substantial overlap between PTSD and other 

disorders. Those same authors also acknowledged the “criterion creep” 

associated with PTSD, and the heterogeneity of the disorder. They concluded 

that PTSD should be relegated to the DSM-V appendix for experimental 

criteria. Similar concerns were presented by McNally [2009], who questioned 

whether the diagnosis of PTSD could be “fixed” in DSM-V.  
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Beyond questions regarding the validity of the DSM diagnostic criteria, 

there has been considerable research and dialogue regarding the validity and 

efficiency of various screening instruments for use in identification and 

diagnosis of PTSD by DSM-IV criteria. Foremost among them is the PTSD 

Checklist (PCL), a self-report instrument developed by a research team from 

the National Center for PTSD (Blanchard et al., 1996) and at present, the most 

frequently used self-report measure of PTSD symptoms [McDonald et al. 

2010]. In use now for 20 years, and over a dozen validation studies have been 

conducted using that instrument [McDonald et al., 2010]. The PCL has 

demonstrated excellent psychometric properties in test-retest reliability, 

internal consistency, convergent validity, diagnostic utility [Weathers et al., 

1993; Blanchard et al., 1996; Forbes et al., 2001; McDonald et al., 2010]. For 

example, the PCL has a demonstrated test-retest reliability of 0.96 and validity 

as indicated by a kappa of 0.64, leading researchers to refer to it as one of the 

“gold standards” for diagnosing PTSD [Blanchard et al., 1996].  

Three versions of the popular PTSD Checklist developed by Blanchard 

and colleagues [Blanchard, Jones-Alexander, Buckley et al., 1996] have been 

developed; these include the PCL-M for military populations (that anchors the 

questions to “stressful military experiences”), the PCL-C for civilian 

populations (that anchors the questions to “stressful experiences”, unspecified) 

and the PCL-S that anchors symptoms to a specific trauma. Although there is 

considerable evidence of internal reliability of each, the cut scores for 

prediction of diagnosis vary across instruments and populations. More 

important perhaps, there is evidence that when used alone, the PCL may 

overdiagnose PTSD [Wilkins et al., 2011], as suggested by evidence that 

prevalence rates drop when criteria A1, A2 and F are added [Del Ben, Scott, 

Chen et al., 2006]. The convergent validity of the PCL-M with the PTSD 

section of the SCID has been estimated at 0.64 (kappa coefficient) for a 

military sample [Weathers, Litz, Herman et al., 1993]; it has also demonstrated 

convergence with diagnoses generated with the Mississippi PTSD Scale and 

the Clinician-administered PTSD Scale (CAPS) [as reviewed by Wilkins et al., 

2011]. However, the very limited publication of peer-reviewed studies that 

compare the PCL as a diagnostic instrument in comparison with structured 

DSM-IV-based interviews such as the SCID [Wilkins et al., 2011] suggests 

that its efficiency when used alone as a diagnostic instrument has not been 

determined. Thus, it may best be used as originally intended, i.e. as a screening 

instrument in combination with a subsequent diagnostic interview. Finally, 

because of these continued controversies, a recent review concluded that more 
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research is also needed regarding the utility of the PCL cut-off criteria and 

scoring rules commonly employed for PTSD [McDonald et al., 2010]. 

Multiple studies and reviews have shown a clear relationship between 

PTSD and suicidal thoughts and behaviors-- irrespective of the type of trauma 

experienced [Oquendo et al., 2003; Panagioti et al., 2009]. For example, data 

from the National Comorbidity Survey have demonstrated that PTSD is 

significantly associated with suicidal ideation (adjusted odds ratio=2.79, 

p<.01) and suicide attempts (adjusted odds ratio=2.67, p<0.01) in a 

community-based sample of the general US population [Kessler et al., 1996]. 

A large recent study by US epidemiologists working with a population-based 

sample from Denmark demonstrated that PTSD is also significantly associated 

with completed suicide [Gradus et al., 2010]. Rates of suicidal ideation have 

been shown to increase linearly with each increase in the number of PTSD 

symptoms [Marshall et al., 2001]. This is a very pressing current public health 

concern, because PTSD is the most common mental disorder among OEF/OIF 

Veterans seeking VA services [Jakupcak et al., 2009]. Further, suicidal 

ideation has been shown to be associated with PTSD among US military 

Veterans, including Veterans from the Iraq and Afghanistan wars [Jakupcak et 

al., 2009; Pietrzak et al, 2010]. Furthermore, Veterans who screened positive 

for PTSD were more than 4 times more likely to endorse suicidal ideation 

relative to non-PTSD Veterans (Adjusted Odds Ratio=4.45, 95% CI 2.58-7.67, 

Jakupcak et al., 2009). Since the beginning of hostilities in 2001, there has 

been an increase in rates of suicide among active duty soldiers deployed to 

Operation Iraqi Freedom (OIF) and Operation Enduring Freedom (OEF) 

[Jakupcak et al., 2009].  

Thus, the prevalence of suicidal ideation among individuals with PTSD is 

of tremendous relevance to efforts to identify individuals at risk for suicide. 

Findings pertaining to the OEF/OIF veteran population are consistent with 

prior research with Vietnam Veterans showing that PTSD predicts completed 

suicides [Bullman and Kang, 1994]. Recently, a paper was published which 

examined the relation between PTSD and suicidal ideation in an OEF/OIF 

Veteran sample [Guerra et al., 2011]. That paper first reviewed the results of 

three previous papers assessing the relation of PTSD symptom clusters to 

suicidality, and concluded that the results concerning the association of PTSD 

and suicidality were “mixed” in those previous studies. Guerra and colleagues 

went on to report results of their own study, which showed that PTSD was 

associated with suicidal ideation among OEF/OIF veterans. Furthermore, the 

investigators determined that in this sample, suicidal ideation was associated 

with PTSD, irrespective of the presence or absence of comorbid major 
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depression or alcohol use disorders. Thus, the prevalence of suicidal ideation 

among individuals with PTSD is of tremendous relevance to efforts to identify 

individuals at risk for suicide. 

The primary purpose of the current study was to examine the relation of 

suicidal ideation to PTSD as detected using two different instruments for 

assessing PTSD symptomatology and diagnosis. The first hypothesis was that 

PTSD as assessed by the Structured Clinical Diagnostic Interview for DSM-IV 

(SCID) and using all of the DSM-IV criteria (A through H) as included in the 

SCID would be associated with the presence of current suicidal ideation. The 

second hypothesis was that the determination of a diagnosis of PTSD using the 

simple 17-item DSM-IV symptom criteria included in the PCL would also be 

associated with the presence of current suicidal ideation.  

McDonald and Calhoun [2010] recently concluded that studies are 

warranted to clarify the clinical utility of the different diagnostic algorithms 

for PTSD. Such studies would include an evaluation of the clinical correlates 

of PTSD, such as suicidal ideation. Therefore, an examination of the relation 

of suicidal ideation to PTSD, based on the elaborate DSM-IV-based diagnostic 

system used in the SCID and also using the PCL self-reported 

symptomatology that maps on to DSM-IV symptom criteria only (i.e. 

excluding the DSM-specified type of trauma and excluding the assessment of 

impact on functioning and duration of symptoms) may contribute to 

assessment of the clinical correlates of PTSD. Whereas this study is limited to 

a focus on suicidal ideation alone, more elaborate studies are warranted that 

assess the relationship of multiple clinical correlates of PTSD to contrasting 

diagnostic approaches (clinical interview versus self-report), and include an 

assessment of the effects of systematic variation in cut-scores for the PCL. 

Such research efforts are needed to help inform decisions regarding the 

optimal diagnostic approach to be used for PTSD in the upcoming DSM-V. 

 

 

2. METHOD 
 

2. 1. Subjects 
 

Subjects were Veterans recruited from the outpatient behavioral health 

services of the VA Pittsburgh Healthcare System (VAPHS). Before entry into 

this protocol, the study was explained to all participants, and written informed 

consent was obtained from all subjects after all procedures had been fully 

explained. The study was approved by the VAPHS Institutional Review 
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Board. This study was conducted at the Highland Drive Campus of the 

VAPHS. Subjects were recruited for participation in the study through 

referrals from the outpatient behavioral health clinic and substance abuse 

treatment programs at the VAPHS and by flyers distributed at the VA and in 

the community. Study participants were required to be over the age of 18 years 

of age at recruitment into the study. Subjects were recruited without regard to 

gender, race, or ethnicity. Potential subjects were excluded from participation 

for any psychosis-related diagnosis, such as schizophrenia, and for evidence 

(by research interview) of any medical condition that would confound 

determination of any Axis I diagnosis. The study was typically completed in 

one to two sessions. Subjects were compensated $20 for participation in the 

study. Blood was also collected for genetics studies as part of this study. The 

results of those genetics analyses are not yet available.  

 

 

2. 2. Instruments 
 

The SCID: Psychiatric diagnoses (including the diagnosis of PTSD) were 

determined using the Structured Clinical Interview for the DSM-IV (SCID) 

[First et al., 1997], administered by experienced clinical interviewers with 

specialized training in SCID administration. As presented earlier in this 

chapter, diagnosis of PTSD using the SCID interview approach includes all 

DSM-IV criteria, and includes a question asking about a history of trauma. 

The SCID has been demonstrated to have good reliability, validity, and 

clinical utility [First et al., 2008]. 

The PCL-C (PTSD Checklist-Civilian Version): The PCL-C consists of 17 

items which correspond to diagnostic criteria B, C, and D of the DSM-IV 

criteria for PTSD [Ruggiero et al., 2003]. Examinees are instructed to indicate 

how much they have been bothered by each symptom in the past 30 days, 

using a 5-point (1-5) scale [Weathers et al., 1993] ranging from 1=not at all 

bothersome, to 5=extremely bothersome. The most common method of 

assessing the presence or absence of PTSD using the PCL involves simply 

summing the score from the items listed on the PCL, which includes the 17 

items from Criterion B, Criterion C, and Criterion D of the DSM-IV diagnosis 

of PTSD, and then determining whether the summed score meets the threshold 

score of 50 or greater for the diagnosis of PTSD. That system was used for 

diagnosing PTSD with the PCL in the current study. The PCL does not assess 

all of the DSM-IV criteria (Criterion A through Criterion H) for PTSD, but 

instead it focuses on Criteria B, C, and D. Specifically, it does not seek to 
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provide a detailed assessment of the traumatic event (Criterion A1), nor does it 

seek to determine whether the respondent’s reaction to the trauma involved 

intense fear, helplessness, or horror (Criterion A2). In addition, with the PCL, 

no attempt is made to determine whether the duration of the disturbance is 

more than one month (Criterion E), and no attempt is made to determine 

whether the disturbance causes clinically significant distress or impairment in 

functioning (Criterion F). Finally, the PCL uses only one symptom severity 

cut-off for diagnosing PTSD, a score of greater than or equal to 50 across 

Criteria B, C, and D [Forbes et al., 2001], while the DSM-IV uses separate 

severity cut-off scores for each of those three criteria. Thus, the PCL is a 

substantially shorter and simpler instrument for diagnosing PTSD than are the 

DSM-IV criteria themselves, as are utilized on the SCID.  

Beck Depression Inventory (BDI) Question 9: Suicidal Ideation. The 

presence or absence of current suicidal ideation was determined by utilizing 

question 9 of the Beck Depression Inventory-Second Edition (BDI) [Beck, 

Steer, and Brown, 1996]. The BDI has demonstrated good reliability, validity, 

and clinical utility [Beck, Ward, et al., 2008]. 

 

 

2. 3. Statistical Analysis 
 

Descriptive statistics were calculated for all variables, including means 

and standard deviation for continuous variables and frequencies for categorical 

variables. Statistical analyses were conducted using chi squares and logistic 

regressions. Unadjusted between-group comparisons of categorical variables 

were performed using chi-square tests, corrected for continuity. Logistic 

regression analyses were then conducted to determine the extent to which 

PTSD contributed to the development of suicidal ideation, after allowing for 

the effects of demographic factors and other confounding factors. In these 

analyses, suicidal ideation was defined in terms of the presence or absence of 

suicidal ideation on question 9 (the suicidality question) of the Beck 

Depression Inventory. Other design factors used for statistical control in these 

logistic regression analyses included gender, race, and the presence or absence 

of comorbid substance use disorder, which were selected on the basis of 

preliminary univariate analyses and a review of the literature. All tests were 

two-tailed. An alpha level of less than or equal to 0.05 was used in the study. 

All analyses were conducted using the Statistical Package for the Social 

Sciences, Version 15.0 [Norusis, 1992].  
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RESULTS 
 

Participants in this study included 101 subjects. These subjects included 

90 males (89%) and 11 females (11%); 85% were Caucasian, 10% were 

African-American, and 5% self-identified as from other minority racial 

groups. PTSD, as diagnosed by strict DSM-IV criteria (using the SCID), was 

diagnosed in 15 (14.9%) of the subjects. PTSD, as diagnosed using the PCL 

self-report and cut-off criteria specified above, was also diagnosed in 15 

subjects (14.9%), with only 6 of the 15 (i.e. 40%) of the subjects who met 

diagnostic criteria for PTSD on the SCID, meeting diagnostic criteria on the 

PCL (and 9 of the 88 determined to be negative on the SCID meeting criteria 

for diagnosis of PTSD on the PCL). These findings (Table 1) indicate a poor 

concordance between those two instruments in diagnosing PTSD for this 

sample. Interestingly, the proportion of individuals who received a positive 

diagnosis by the PCL did not exceed the proportion of individuals were 

positive by SCID interview. It is noteworthy too that Major Depressive 

Disorder (MDD) (Current) was diagnosed in 52 of the subjects (51%). Suicidal 

ideation (SI) was reported by 16 (15.8 %) of the 101 subjects. The presence of 

SI was significantly associated with the diagnosis of PTSD on the PTSD 

Checklist (chi-square=5.73, df=1, p=0.017) but not on the SCID (chi-

square=0.08, df=1, p=0.773). 

 

Table 1. PCL-C- versus SCID-based PTSD Diagnoses 

 

 PCL-C - PTSD  

SCID – PTSD NO YES TOTAL 

NO 79 9 88 

YES 9 6 15 

TOTAL 88 15 103
*
  

 

Table 2. a. Suicidal Ideation by SCID PTSD Status 

 

 BDI – SI  

SCID– PTSD NO YES TOTAL 

NO 72 14 86 

YES 13 2 15 

TOTAL 85 16 101
*
 

*
2 fewer cases due to missing BDI Scores. 
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Table 2. b. Suicidal Ideation by SCID PTSD Status 

 

 BDI – SI  

PCL-C PTSD NO YES TOTAL 

NO 77 11 88 

YES 8 5 13 

TOTAL 85 16 101
*
 

*
2 fewer cases due to missing BDI Scores. 

 

 

CONCLUSION 
 

These findings indicate that for the sample included in this study the 

presence of suicidal ideation was associated with the diagnosis of PTSD as 

determined by the PTSD Checklist (PCL) but not as determined by the SCID. 

This is an interesting finding that may be due to method variance shared by the 

PCL and the BDI; that is, unlike the SCID, they both use a written, self-report 

format. Alternatively, it may be that PTSD diagnosis that is based solely on 

the DSM-IV symptom criteria (excluding functional status and the nature of 

the stressor) picks up a group of cases that present symptomatology that may 

be associated with suicidal ideation; in contrast, too, individuals that would be 

excluded from DSM-IV PTSD due to functional status and/or the specific 

nature of the stressor might yet endorse PTSD symptom criteria and suicidal 

ideation. Further study with a larger sample that more fully examines the 

overlap and non-overlap between the two diagnostic approaches would be 

needed to address this question.  

Further studies are warranted to evaluate the association of suicidal 

ideation with a diagnosis of PTSD, while evaluating the utility of various 

diagnostic systems for diagnosing PTSD. Such research is needed to evaluate 

the risk for suicidal ideation in PTSD as the prevalence of PTSD varies across 

various Veteran and civilian populations, and as prevalence estimates vary 

using different data collection approaches (structured clinical interview versus 

written self-report) and different criteria sets for PTSD. 

The findings of this study suggest that suicidal ideation is associated with 

the diagnosis of PTSD among US military Veterans recruited from behavioral 

health and substance abuse treatment clinics when PTSD is diagnosed by the 

PTSD Checklist (PCL), a simplified measure that assesses some but not all 

DSM-IV criteria for PTSD. However, the findings of this study did not 

confirm our other hypothesis, i.e., that suicidal ideation would be associated 
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with the diagnosis of PTSD as determined by the SCID, which uses a much 

longer and more complete diagnostic algorithm utilizing the relatively 

complex DSM-IV criteria to diagnose PTSD. These findings are also 

consistent with the conclusions from some recent studies that the diagnostic 

efficiency based on the convergent and divergent validation with DSM-IV 

structured interview approach is likely to vary with the sample, with the 

particular form of the PCL, and with the cut-points used for diagnosis of 

PTSD. Although the PCL may be superior to alternative symptom-only self-

report measures for assessing PTSD [Conybeare et al., 2012], and may be a 

preferred screening tool for PTSD [Yeager et al., 2007], diagnostic efficiency 

may be limited, as reflected in terms of agreement with diagnostic approaches 

that strictly rely on the full set of DSM-IV diagnostic criteria and structured 

clinical interview by experienced clinical interviewers. The changes proposed 

for the DSM-V will make the diagnosis of PTSD more complicated, because it 

will increase the number of required clusters of symptoms by one cluster. 

Limitations of the current DSM diagnostic system for diagnosing PTSD 

discussed by recent authors [Spitzer et al., 2007; McNally, 2009] are unlikely 

to be redressed with the introduction of additional symptom criteria in DSM-

V. After reviewing previous results and our own current results regarding 

PTSD, we concur with the conclusions of McDonald and Calhoun regarding 

the need for more research concerning the utility of scoring rules commonly 

employed for diagnosing PTSD, such as the rules used in DSM-IV, and for 

more research that aims to clarify the clinical correlates of PTSD among 

various populations. Limitations of the current study include the small sample 

size, the lack of any independent ‘gold standard’ or acceptable third source of 

diagnostic determinations (e.g. the Clinician Assessment of PTSD, or CAPS, a 

commonly used and well-validated clinical interview). Likewise, the 

evaluation of suicidal ideation is limited to a self-report using a single item 

from the Beck Depression Interview. It must also be noted that a higher 

correlation between suicidal ideation and PTSD diagnosis by the PCL as 

contrasted with the SCID interview may be due to methods variance; i.e. the 

fact that both the PCL and BDI are self-report instruments may contribute to a 

higher correlation between the two. 
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ABSTRACT 
 

Recent research has found that the majority of Veterans with 

posttraumatic stress disorder (PTSD) who enter mental health care drop 

out of psychotherapy prematurely. Therefore, the Veterans 

Administration has called for research to identify factors that may predict 

drop-out versus retention among Veterans referred for mental health 

treatment. This chapter describes recent work examining Operation 

Enduring Freedom, Iraqi Freedom and New Dawn (OEF/OIF/OND) 

Veterans’ engagement in psychotherapy related to baseline levels of 

psychological symptoms, beliefs about treatment, perceived barriers to 

care, and experiential avoidance. Participants were 39 OEF/OIF/OND 

Veterans referred to a Veterans Affairs specialty clinic for treatment of 

PTSD. Measures were obtained at baseline, and psychotherapy 

engagement was assessed three months later. Results of a multivariate 

analysis showed that Veterans who engaged in at least three 

psychotherapy sessions reported higher baseline scores on psychological 

symptoms and experiential avoidance (as measured by the Acceptance 

and Action Questionnaire-2 [AAQ-2]) than Veterans who engaged in 

fewer sessions. No differences were found in beliefs about treatment or 

perceived barriers to care. Post-hoc analysis revealed that concerns about 

emotions negatively impacting their lives were the strongest predictors of 

Veterans engaging in psychotherapy. These findings suggest that, among 

treatment-referred OEF/OIF/OND Veterans, those who are less 

concerned about the impact of symptomatology upon their functioning 

may be less likely to remain in psychotherapy.  

 

Keywords: Veterans, Treatment Engagement, Service Utilization, PTSD, 

Mental Health  

 

 

FACTORS ASSOCIATED WITH OEF/OIF/OND VETERANS’ 

ENGAGEMENT IN PSYCHOTHERAPY FOR PTSD 
 

Since 2001, more than 1.5 million soldiers have served combat 

deployments in Iraq and Afghanistan (Polusny et al., 2009). Military personnel 

serving in OEF/OIF/OND are completing multiple tours and serving long 

deployments, both of which may increase risk for psychiatric conditions such 

as posttraumatic stress disorder (PTSD) and depression (Shen, Arkes, Kwan, 

Tan and Williams, 2009; Maguen, Cohen, Cohen, Lawhon, Marmar and Seal, 

2010; Hoge, Auchterlonie and Milliken, 2006; Polusny et al., 2009; Erbes, 
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Westermeyer, Engdahl, and Johnson, 2007; Pietrzak, Russo, Ling and 

Southwick, 2011; Adler, Bliese, McGurk, Hoge and Castro, 2011). Indeed, 

among OEF/OIF Veterans who used VA services between 2001 through 2007, 

PTSD was the most common psychiatric diagnosis (Cohen et al., 2010). 

Mental illness can significantly impact a person’s everyday functioning, 

well being, and over time can lead to a number of secondary problems 

(Schnurr, Lunney, Bovin, and Marx,2009). Veterans with a diagnosis of 

PTSD, for example, have more medical diagnoses and utilize general medical 

care at greater rates than Veterans without a mental health diagnosis (see 

Shiner, 2011 for review). Such Veterans are thus likely to spend more time 

and resources at medical and health-related appointments.  

As demonstrated by numerous clinical trials, early intervention with 

Evidence Based Therapies (EBTs) can provide effective treatment for PTSD 

(e.g., Foa et al., 1999; Van Etten, and Taylor, 1998; Seal et al., 2008). 

However, despite the benefits of mental health interventions, many barriers 

exist for returning military personnel seeking care (e.g., Erbes, Curry, and 

Leskela, 2009). For example, in a study of active duty soldiers, of those 

screening positive for either PTSD, generalized anxiety disorder (GAD), or 

Major Depressive Disorder (MDD), only 38-45% expressed an interest in 

seeking mental health care, and even fewer (23-40%) reported that they had 

seen a mental health professional in the past year (Hoge et al., 2004). Between 

2002 and 2008, only 9.5% of Veterans newly diagnosed with PTSD completed 

the recommended mental health treatment to alleviate their symptoms (Seal et 

al., 2010).  

A number of barriers to care have been identified in current literature, the 

majority of which may be categorized as either logistical or psychological in 

nature. Logistical barriers include practical issues that can prevent access or 

regular engagement in care, such as difficulty getting leave from work, 

distance to care, or the need for childcare services (Hoge et al., 2004). 

Psychological barriers can include stigma-related attitudes that can result in 

prejudice and/or discrimination toward those who admit to mental health 

problems (e.g., feeling embarrassed if one presents for mental health 

treatment; Corrigan and Wassel, 2008).  

Soldiers who screen positive for a mental disorder have been found to 

express greater concerns about stigma and barriers to care than soldiers who 

do not meet criteria for a mental disorder (Hoge et al, 2004). Additionally, 

among 490 VA patients with PTSD who did not receive treatment for the 

disorder, concerns about the social consequences of stigma were rated as more 

salient in deterring their use of mental health services than logistical or 
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institutional barriers (Ouimette, Vogt, Wade et al., 2011). Similarly, attitudes 

about the effectiveness of psychotherapy may also influence engagement with 

mental healthcare. Positive beliefs in the effectiveness of a treatment modality 

are associated with better treatment outcomes (e.g., Addis and Jacobson, 2000; 

Ilardi and Craighead, 1994), whereas negative beliefs are associated with a 

decreased likelihood of psychotherapy and medication visits (e.g., Pietrzak et 

al., 2009). Another psychological factor that may be related to engagement in 

mental healthcare is avoidance, or the tendency to withdraw and/or disengage 

from one’s problems, as opposed to approaching and managing them (Lazarus 

and Folkman, 1984; Hayes et al., 1996; Hayes, Barnes-Holmes, and Roche, 

2001). In an attempt to better understand how avoidant coping interacts with 

pathology, Hayes and colleagues (1996), identified “experiential avoidance” as 

the phenomenon that occurs when a person is “unwilling to remain in contact 

with particular private experiences (e.g., bodily sensations, emotions, or 

memories) and takes steps to alter these experiences or the contexts that 

occasion them.” Because anxiety and related negative mental states are 

perceived as aversive, some individuals develop a tendency to avoid thoughts 

and other “private events” linked to anxiety (Hayes, Barnes-Holmes, and 

Roche, 2001). Given that avoidance coping is associated with PTSD (Benotsch 

et al., 2000; Sharkansky et al., 2000; Thompson et al., 2004; Pietrzak et al., 

2011) and PTSD-related cognitions (Hayes et al., 1996), lower experiential 

avoidance may be associated with engagement in mental healthcare.  

In the present study, we examined how a broad range of logistical and 

psychological barriers are related to psychotherapy engagement in a sample of 

OEF/OIF/OND Veterans referred to a VA PTSD specialty clinic. Based on 

prior research (e.g., Hoge et al, 2004; Pietrzak et al., 2011), we hypothesized 

that, relative to Veterans who did not engage in psychotherapy, Veterans who 

did engage in psychotherapy for at least three sessions would have higher 

levels of PTSD and depressive symptoms; and report greater negative beliefs 

about mental health care, greater barriers to care, and lower levels of 

experiential avoidance.  

 

 

METHOD 
 

Participants 
 

Veterans were recruited from a VA outpatient clinic during their intake 

interview. Willing participants completed the self report measures at that time, 
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and then psychotherapy utilization was evaluated three months later. Written 

informed consent was obtained after the procedure had been fully explained. 

Fifty-three OEF/OIF/OND Veterans were approached to participate in this 

study.  

These Veterans represent consecutive referrals to a PTSD specialty clinic 

at the VA in the Pacific Islands between July 2009 and April 2010. Thirteen 

Veterans declined or could not be reached.  

Additionally, we were unable to contact one Veteran at follow up, so the 

final sample was comprised of 39 Veterans. Participant characteristics are 

shown in Table 1. 

 

 

Measures 
 

Acceptance and Action Questionnaire 2 (AAQ-2): The AAQ-2 is a 7-item 

self-report measure of experiential avoidance and psychological flexibility 

(Bond, Hayes, Baer, Carpenter, Orcutt, Waltz, T. and Zettle, 2011). Results 

across seven samples with a total of 3,280 participants suggest good internal 

consistency (Cronbach’s α = .83), and test-retest reliability was r = .80 at three 

months and .78 at one year (Bond et al., 2011). Internal consistency in the 

present sample was also good (Cronbach’s α = .86). 

Perceived Barriers to Care Inventory: This 12-item self-report instrument 

assesses obstacles that prevent or dissuade individuals from seeking mental 

health treatment; it has been used extensively with military populations (Hoge 

et al., 2004; Pietrzak et al., 2009).  

This measure assesses pressures such as lack of trust, stigma, stereotypes, 

finances, time-off from work, and psychological insecurity. Three items were 

adapted to reflect the Veteran population in that the phrase “members of my 

unit” was changed to “people in my community." Cronbach’s α for this scale 

in the present sample was .86. 

Beliefs about Psychotropic Medications and Psychotherapy: This is a 14-

item Likert scale that assesses personal beliefs about psychotropic medication 

and psychotherapy. Six scale items assess beliefs about psychotropic 

medications, with the remaining eight items assessing patient beliefs about 

psychotherapy. In the original validation sample, Cronbach’s α for the 

medication and psychotherapy sub-scales were .71 and .82, respectively, 

indicating acceptable to good internal consistency (Bystritsky et al., 2005). 

Internal consistency for this scale in the present sample for the medication and 

psychotherapy sub-scales were .85 and .88, respectively. 
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Self-Help and Treatment Services Utilization Survey: This survey from the 

Veterans Affairs Military Stress Treatment Assessment (VAMSTA; Fontana, 

Ruzek, McFall, and Rosenheck, 2006) was administered at the 3 month 

follow-up visit. It assesses the number of times a Veteran attended mental 

health services. The VAMSTA shows good psychometric properties, including 

adequate reliability and treatment sensitivity. In the present study, 

psychotherapy engagement was defined as at least three sessions of 

psychotherapy in a three-month period, which corresponds to the minimum 

number of visits that staff in the PTSD clinicare able to see Veterans when 

taking into consideration factors such as illness and staff vacations.  

Posttraumatic Stress Checklist-Military (PCL-M): The PCL-M is a 17 

item self-report assessment of PTSD symptoms related to stressful military 

experiences, and corresponds to 17 items directly adapted from the DSM-IV 

PTSD criteria. Psychometric data shows that the PCL-M demonstrates good 

internal consistency (Cronbach’s α =.97) and test-retest reliability (r = .96; 

Weathers, Ruscio and Keane, 1999). In the present sample, Cronbach’s α on 

the PCL-M was 0.96. 

Beck Depression Inventory II (BDI-II): The BDI-II is a revised version of 

the original Beck Depression Inventory. It is a 21-item, self-report measure 

that has been demonstrated to provide a reliable and valid assessment of 

depressive symptoms. In the present sample, Cronbach’s α on the BDI-II was 

0.93. 

 

 

Data Analysis 
 

Independent-samples t tests and chi-square tests were conducted to 

examine differences between psychotherapy engagers (> 3 psychotherapy 

visits) and non-engagers (<3 psychotherapy visits) on all study outcome 

measures. Independent variables associated with engagement in psychotherapy 

at the p<.05 level were then entered into a stepwise logistic regression 

analysis. If scores on a summary measure (e.g., AAQ-2) were associated the 

psychotherapy engagement, a post-hoc analysis was conducted to examine 

specific items associated with this outcome; to reduce the likelihood of making 

a Type I error, only items associated with this outcome at the p<.01 level were 

deemed significant.  
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Table 1. Demographic and Clinical Characteristics of Veterans  

Who Engaged in Psychotherapy and Veterans Who Did Not 

 

 Not Engaged 

in 

Psychotherapy 

(n=13) 

Engaged in 

Psychotherapy 

(n=27) 

t  p Cohen’s 

d 

Age 34.9 (8.5) 35.3 (8.0) .15 .88  

Gender (men) 13 (81.2%) 19 (82.6%) .01 .91  

Race/ethnicity 

(Caucasian) 

7 (43.8%) 10 (43.5%) .00 .99  

Education      

 High school or less 9 (60.0%) 10 (43.5%) 2.32 .31  

 Vocational 2 (13.3%) 8 (34.8%)    

 Bachelor’s degree 4 (26.7%) 5 (21.7%)    

Marital status 

(married) 

10 (62.5%) 18 (78.3%) .51 .47  

Perceived barriers to 

care (logistic) 

3.8 (.8) 3.6 (.7) .64 .53 .43 

Perceived barriers to 

care (stigma) 

3.1 (.6) 3.0 (1.0) .29 .78 .26 

Beliefs about 

psychotropic 

medication 

3.2 (.7) 3.2 (.8) .03 .98 .39 

Beliefs about 

psychotherapy* 

4.0 (.6) 3.5 (.7) 2.15 .04 .96 

BDI score* 20.1 (10.8) 30.2 (12.3) 2.51 .02 .87 

PCL score* 48.0 (18.6) 58.4 (12.5) 2.11 .04 .85 

AAQ score* 25.9 (7.7) 36.1 (9.4) 3.60 .001 .85 

Note. Groups differ, *p<.05.  

 

 

RESULTS 
 

Participant characteristics are shown in Table 1. Psychotherapy engagers 

and non-engagers did not significantly differ with respect to age, gender, 

race/ethnicity, education, or marital status.  

As predicted, psychotherapy engagers reported significantly more positive 

beliefs about psychotherapy, and had lesser overall levels of experiential 
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avoidance, depressive symptoms and PTSD symptoms at baseline than did 

non-engagers. However, the groups did not differ with respect to their beliefs 

about medications, mental health stigma, or logistical barriers to care. 

Stepwise logistic regression analysis was used to examine the relative 

contribution of scales that were significant in the bivariate analyses described 

above. Results of this analysis revealed that scores on the AAQ-2 measure 

were independently associated with greater likelihood of engagement in 

psychotherapy (OR=1.15, 95% confidence interval [CI]=1.04-1.27). Scores on 

measures of PTSD and depressive symptoms, and beliefs about psychotherapy 

were not significant (all p’s>.10). Post-hoc analysis revealed that the AAQ-2 

items "Worries get in the way of my success" (OR=1.76, 95%CI=1.09-2.84) 

and "Emotions cause problems in my life” (OR=1.73, 95%CI=1.01-3.10) were 

associated with engagement in psychotherapy; the other AAQ-2 items were 

not significant in this analysis, all p's>.13. 

 

 

DISCUSSION 
 

Examining the differences between Veterans who engage in 

psychotherapy for PTSD and those who do not is an important step in 

understanding possible barriers to psychotherapeutic care for this disorder. 

Such an understanding is necessary in order to generate recommendations to 

reduce barriers and increase treatment utilization for those who would likely 

benefit from psychotherapy. In this preliminary study, we provide an initial 

picture of factors that may influence the decision to engage in psychotherapy. 

Specifically, Veterans with higher scores on the AAQ-2 were significantly 

more likely to engage in psychotherapy than those who did not. This finding 

held when accounting for severity of PTSD and depressive symptoms, as well 

as when negative beliefs about psychotherapy were included in the model.  

The construct “experiential avoidance” refers to the psychological process 

of avoiding thoughts and other “private events” that may increase anxiety 

(Hayes, Barnes-Holmes, and Roche, 2001). However, some of the items that 

comprise the AAQ-2 reflect a negative impact of psychological symptoms on 

daily functioning, rather than a psychological process. Our findings that two 

items ("Worries get in the way of my success" and "Emotions cause problems 

in my life”) were independently associated with psychotherapy engagement 

suggest that Veterans may be more likely to engage in psychotherapy when 

their emotions negatively affect their abilities to function. As such, higher 

scores found on the AAQ-2 in this sample appear to reflect the negative effect 
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of psychological symptoms on functioning rather than experiential avoidance 

per se. This explanation is consistent with a growing number of studies that 

show that the probability of utilizing psychotherapy increases when functional 

impairment is high (e.g., Spoont, Sayer, and Nelson, 2005), and underscore the 

importance of assessing functional difficulties in treatment-seeking Veterans.  

Harpaz-Rotem and Rosenheck (2011) examined Veterans with a recent 

PTSD diagnosis who were treated at VA facilities from 2004 through 2007 (N 

= 29,472). Compared to OEF/OIF/OND Veterans, Vietnam Veterans attended 

more mental health visits in the year following their PTSD diagnosis and 

stayed in psychotherapy longer. However, retention and numbers of visits 

were found to be lower primarily as a function of younger age and comorbid 

conditions and not necessarily as a function of their war era (Harpaz-Rotem 

and Rosenheck, 2011). In the current study, initial psychological symptoms (as 

measured by the BDI and PCL), but not age, differed between psychotherapy 

engagers and non-engagers. However, this relationship did not hold when 

other variables were included in the analysis. 

Replicating previous research, we found that negative beliefs about the 

effectiveness of psychotherapy were associated with decreased likelihood of 

psychotherapy engagement (Pietrzak et al., 2009). However, this relationship 

was not significant when other variables were included in the analysis. 

Further, relative to Veterans who did not engage in psychotherapy, Veterans 

who did engage reported similar levels of stigma and barriers to care, which is 

consistent with some research (i.e., Harpaz-Rotem and Rosenheck, 2011); and 

inconsistent with other research suggesting that mental health stigma is a 

significant barrier to care (e.g., Kim, Thomas, Wilk, Castro and Hoge, 2010; 

Ouimette, et al., 2011).  

One interpretation of these findings is that once Veterans have made the 

initial step of seeking treatment at the VA, presumably because their 

psychological symptoms have had a deleterious effect on their functioning, 

perceptions of stigma and the effectiveness of psychotherapy, and other 

barriers to care may no longer affect their likelihood to engage in 

psychotherapy services.  

These results may also reflect, at least in part, the positive influence of the 

military’s and VA's effort to decrease stigma related to seeking psychotherapy 

and encouraging Veterans to seek help.  

Limitations of the current study must be noted. First, this study is limited 

by its use of self-report data, which may underestimate psychotherapy visit 

counts documented in medical records. However, restricting the time frame to 

three months may minimize recall bias. Second, this study is limited by its 
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small sample size. However, this preliminary study is one of the first to 

evaluate factors that may predict treatment-seeking Veterans’ engagement in 

psychotherapy. Results will need to be verified by a larger randomly-selected 

representative sample before they can be generalized to the broader population 

of OEF/OIF/OND Veterans. Understanding the reasons Veterans engage in 

psychotherapy will be necessary to maximize treatment utilization for those 

who would likely benefit from psychotherapy.  
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